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OVOoHATENWVUHO:
Ap1OpOG MNTpMOU:

Otpa 1 (10 povadeq) // Ocwpia AVTIKEILEVOOTPEPOUG Zyediaong

a) (5 povadeq)
Moia gival Ta o@éAN a1Td TN oXediaon pEow cupBoAaiou;

B) (5 povadeg)

Q¢ yvwoTtov, n KATtaokeudoTplia PEBOOOG MIOG UTTOKAAONG JTTOPEl  KAAEoeEl Tnv
KATOOKEUAOTPIO PEBODO TNG UTTEPKAAONG TNG (XPNOIMOTIOIWVTAG TNV  EVTOAN, super a0Th
MPWTN YPXMMA TOUL KWOLKX TNG). Auth n duvardtnta eival TEAIKG atrapaitntn ) 6a
MTTOPOUCANE VA APXIKOTTOINOOUUE TIG METARANTEG OTIYMIOTUTIWY TNG UTTEPKAGONG Kal AAAIWG;
AIKAIOAOYOTE TNV ATTAVTNON OOG.

EvdelkTikn AUon:

()

1. Kotopeptopog appodtottov m.y. TV EAEYXOV TOL TPENEL VO, YIVOUV (0 TEAATNG £XEL TNV
€vBvVN TV preconditions, Gpa ATOPEVYOLOL TIG TEPMTMGELS OOV KOVEIG OEV KAVEL EAEYYOVG
KoL OOV OUPATEPOL KAVOLV EAEYYOVG

2. 0dnyel o€ KOADTEPO TEKUNPLUOUEVO KMOTKOL

3. Ponbaet Tov édeyyo Kot TNV ATOGPOALATOOT (1] ETBLUNTY GVUTEPIPOPA Eivar
TEKUNPLOUEVT)

(B

If all the instance variables were public, protected, or package accessible in the same package
as the subclass, then the above claim would be correct. However, private instance variables
cannot be accessed from another class. Therefore the subclass would be unable to initialize
them without a super call.

‘Aoknon 2 (20 povadeg) // Baoika

[Moteg 0md TIc TAPOKATO YPAPUES Oo LETAYAWDTTIOTOOV Ypig KavEV TPOPAN LA,

Kwdikag Amdvinon kot Awcotordynon (av Adog)

2u 1) float f=1.3;

21 | 2y | charc="a";

2n 3) byte b=257;

21t | 4y | boolean b=null




21 [ 5) [inti=10;

2u | 6) | import java.awt.”;
package Mypackage;
class Myclass {}

2u | 7) | package MyPackage;
import java.awt.”;
class MyClass{}

8) | package MyPackage; <<110 pe 7>>
import java.awt.”;
class MyClass{}

3u | 9) | class Base {}
class Sub extends Base {}
public class Tester{
public static void main(String
a[lX
Base b=new Base();
Sub s=(Sub) b;

}
}

3u | 10) | class Base {}
class Sub extends Base {}
public class Tester{
public static void main(String
a[lX
Base b=new Base();
Sub s=b;

We will have no problem with 5, 7,8 and 9.

1) float f=1.3; Will not compile because the default type of a number with a floating point component
is a double. This would compile with a cast as in float f=(float) 1.3

2) char c="a"; Will not compile because a char (16 bit unsigned integer) must be defined with single
quotes. This would compile if it were in the form char c="a";

3) byte b=257; Will not compile because a byte is eight bits. Take of one bit for the sign component
you can define numbers between -128 to +127

4) a boolean value can either be true or false, null is not allowed

6) will not compile because any package declaration must come before any other code

9) Will compile but will throw runtime error

10) Will not compile

(on 9 and 10):

Without the cast to sub you would get a compile time error. The cast tells the compiler that you really
mean to do this and the actual type of b does not get resolved until runtime. Casting down the object
hierarchy is a problem, as the compiler cannot be sure what has been implemented in descendent
classes. Casting up is not a problem because sub classes will have the features of the base classes.

Aoknon 3 (15 povadec)

Eivan mapoxdto kddikag cwotog; Av oyt Bpeite To Adbn Kot dikaoloyeicte cOVTOUA.

abstract final class aA {
abstract public void setvalue(int v);
abstract private void setvalue();
public 1int getvalue(Q);




class A extends aA {
int val;
public void setvalue(int v) { val=v;}
public void setvalue() {val=18};
public int getvalue() {return val;}

AdOn:

(1) (5 povaodeg) Aev éyel vomua va dniwBel o apnpnuévn (abstract) kKhdomn g telikn (final) kabBag t0te dev
UTOpOovV va. dnutovpynBodv vwokAACELS OO QLT V.

(2) (5 povaodeg) H pébodog getValue g aA énpene gite va €yel dnimbel mg abstract (apod dev £xel cmpa), 1
va givar viomompévn péca oty aA (€161 MGTE v UITopel v, xpnotponotnfel KatdAANAo amd TIG VITOKAGGELG
mge).

(3)(5 povaoeg) H pébodog abstract private void setValue dev €yel vompo (dev €npene va eivon private). Avto
woyvel Yot pio private pébodog dev umopel va v TpocmeAdoel KavEvag dAAog mapd Lovo 1 KAGST otV
onoio dSNAmVeTL.

[Mapatnprioceis:

- To mapokdtm cvvtakTikd AdBog dev AeOnke vIT'OYIv oty Padpoidynon kabdc TpokeLTal yio
TToYpapkd AaBog : public void setValue() {val=18};

‘Aoknon 4 (20 povadeg)

[Mow etvan ) €£080¢ TOL TOPOKATO KOO Kot Yioti; (dikaloloyeiote chHvVTOUN)

class small {
public int value;
public small1() { value = 10; }
public int getvalue() { return value; }

class Big extends small {
public int value;
public Big() { value = 40;
public int getvalue() { return value-10; }

public class Tester {
public static void main (String args[]) {

Small small
Small smallBig
Big big

new Small1Q;
new Big(Q;
new Big(Q);

System.out.println(small.getvalue());
System.out.println(smallBig.getvalue());
System.out.println(big.getvalue());
System.out.println(small.value);
System.out.println(smallBig.value);
System.out.println(big.value);

small = (Small) big;
System.out.println(small.getvalue());
System.out.println(small.value);

big = (Big) small;
System.out.println(big.getvalue());
System.out.println(big.value);

‘ Aucon: The printTn() statements print the following numbers:




trivial)

uses Big's getValue() that overrides Small's)
trivial)

trivial)

S0S)

trivial)

uses Big's getValue that overrides Small's)
S0S)

uses Big' getValue that overrides Small's)

10 (
30 (
30 (
10 (
10 (
40 (
30 (
10 (
30 (
40 (sos)

BaBuoAdynon: 2 povAadeg yia KABe ocwaTr) YPAUMD.

‘Aoknon 5 (20 povadecg)

T1 BWill not compile because the default type of a number with a floating point component is
a doublea eKTUTTWOEI TO TTOPAKATW TTPOYPAUMA; KATTOIEG EVTOAEG PUTTOPE Va gival
AavBaopéveg. € QUTAV TNV TTEPITITWON £ENYROTE OUVTOUA TO AGBOG.

class Animal {
public void sayHi() {smile(); System.out.printin("Hi!"); }
public void smile() {;}
public void sayH1An1ma1() {sayHi();}

class Dog extends Animal {
public void sayHi() { System.out.print("Guv."); super.sayHi(Q; }
public void smile() { System.out.print("Gavvv."); super.smile(); 1}
public void sayHiDog() { sayHi(Q;

public class AnimalTest {
public static void main (String args[]) {
Animal anl = new Animal ?
Animal an2 = new Dog(Q);
Dog dog = new Dog();

anl.sayHiAnimal();
an2.sayHiAnimal();

anl.sayHi(Q);

an2.smile(); System.out.printin();

dog.sayHi(Q;
dog.sayHiAnimal();
dog.sayHiDog(Q);

anl.sayHibog();
an2.sayHibog();

Moévo o1 duo TeAguTaieg gival AaBog.

O1 uttOAoITTEG EVTOAEG Ba TUTTWOOUV Ta £EAG
Hi !

Guv.Gavvv.Hi!

Hi !

Gavvv.

Guv.Gavvv.Hi!

Guv.Gavvv.Hi!

Guv.Gavvv.Hi!




H mpoteAeutaia evioAr eivar AdBog 8161 n sayHiDog dev eival pébodog Tou Animal. H
TeAeuTaia evioAn gival AdBog 81611 n sayHiDog d¢gv gival ueBodog Tou Animal, kai n an2 eivai
METABANTHA TUTTOU Animal av Kal Kkpatd £va avTikeigevo Tuttou Dog.

BaOpordynon: 2 yia kdbe cootn ypapur e£680v.
4 povddeg av evromicovv 0tt o1 2 televTaieg ypapupeg eivar AdBog

Opa 6 (20 povadeg) // ADT

(x) 10 povadecg

KaBopioTe Tnv mTpodiaypadn yia Eva ATA pe dvopa SortedSet yia tn diaxeipion
dlareTayuévwy ouvoAwyv. KaBopioTe Tnv TTpodiaypa@r) Tou, dnAadr dWOTE TIG UTTOYPAPEG
(signatures) Twv TTPOBAETTOPEVWYV AEITOUPYIWV TOU, TO €i00G TOUG avAAoya UE TNV ETTIOPAON
TTOU €XOUV OTNV KATAOTAOT TWV QVTIKEINEVWYV (constructors, observers, accessors,
transformers), KOBWG Kal TIG EK TWV TTPOTEPWV, TIG K TWV UOTEPWV KAl TIG AUETABANTEG
ouvOnkeg (preconditions, postconditions, invariants).

ENAEIKTIKH AYZH

[observers]
IsEmpty: SSet -> Boolean
Pre: none

Post: True if empty, False otherwise
Exceptions: none

Size: SSet -> Int
Pre: none
Post: returns the number of elements
Exceptions: none

[accessors]
Exist: SSet X Elem ->Boolean
Pre: none

Post: returns True if elem exists, otherwise false
Exceptions: none
ElementAt: SSet x Int -> Elem
Pre: 0 <int < Size()
Post: Returns the element at the i-th position
Exceptions: if preconditions are not specified, produces outofbounds
[transformers]
Add: SSet X Elem -> Sset
Pre: none
Post: if Exist(elem) then do nothing,
Else it adds the element to the right place
Exceptions: none
Del: SSet X Elem -> Sset
Pre: IsEmpty(sset)=false
Post: If Exist(elem)=True it deletes it
Exceptions: none

Constructors
Init: ->SSet
Pre: None

Post: It creates an empty set

INVARIANTS
If ElementAt(i) = e and ElementAt(j)=e’ and i<j then e <e ‘ // the elements should be sorted




EQUATIONAL AXIOMS (some indicative)

isEmpty(sset) = (Size(sset) == 0) // regarding size and additions

If Exist(sset,e) then Size(sset) = Size(Add(sset,e)) // regarding additions and size

If not Exist(sset,e) then Size(sset) = Size(Add(sset,e))-1 // regarding additions and size
If Exist(sset,e) then Size(sset) = Size(Del(sset,e))-1 // regarding deletions

If not Exist(sset,e) then Size(sset) = Size(Del(sset,e)) // regarding deletions

BaBpoAidynon:

Ot e€apéoelg dev elvar voypemTIKES (elvatl eKTOG VANG TPOHOOV)

Oa MTav KOAO KATOL0G Vo avapEéPEL TPOVTOOECELS GYETIKA LLE TN SVVATOTNTA GUYKPLONG TOV
OVTIKELLEVOV TTOV loépyovTal 6To SSet.

(B) 10 povadeg

AwaoTe PIa UAOTTOINON TOU TTAPATTAVW TUTTOU XPNOIKMOTTOIWVTAG TNV KAGon Vector.

21NV UAOTTOINON 0AG EKUETAAAEUTEITE (VIO va BEATIWOETE TNV €TTIOOON) TO YEYOVOGS OTI TA
oTolxeia evog SortedSet cival Travra Tagivounuéva. Etriong emkaAuwTte Tnv toString() woTe
va Oidel pia cupBoAooelpd attoTeAoUEVN aTTd OAQ Ta OTOIXEIO TOU TTiVOKA.

ENAETIKTIKH AYXH
class SSet {
private Vector v;
public SSet(){v = new Vector(); }
public boolean isEmpty () {return v.isEmpty(); }
public int size () { return v.size(); }
public boolean Exist (Object o) {return v.contains(o);} //could be
better: i.e. binary search
public void add(Object e) {
if (!Exist(e)) {
v.add(e) ;
Collections.sort(v); // could be better
}
}
public void delete (Object e) {
if (Exist(e)) {
v.remove (e) ;
}
}
public Sting toString() {
StringBuffer sb = new StringBuffer();
for (int i=0; 1 < v.size(); 1i++){
sb.append(v.elementAt (i)+ " "),
}

return sb.toString();

}

BaOpoAidynon:

* Na &yovv dd el vAomoinon mov cé€Petal To GVUPOANLE TOV AELTOVPYLOV TOL OPLGAY GTO
okélog ().

* Na éyovv ddoel tnv binary search otnv Exist(0) 1 anAd va £€(0vv KAVEL GYETIKNY VOEN

* Na &yovv BdAel TOLAAYLGTOV €va GYOALO OTL TOL GTOLYELD TOV TOTOBETOVVTAL GTO Sset TPEMEL VoL
vAomolovv to interface comparable (1] va £xovv avtipetonicst aAAidg 1o {RTNHA AVTO)




