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‘Aoknon 1(5 povadec) APaipeTIKEG KAGOEIC KAl KUTACKEUN AVTIKEIHEV@WV
H tTapakdTtw KAGon Person €xel opioTei oav Baoiki kKAaon (base class) yia tnv
oxediaon Twv uttokAdoswv Student kai Professor. H kAdon Person éxel
onAwBei cav agaipeTikn yiati dev BEAoupe va emITPETTOUME TNV Onuioupyia
OTIYMIOTUTTWV TUTTOU Person: To TIPOYypAPMa MTTOPEl va Onuioupyei povo
OTIYMIOTUTTO TwV KAdoewv Student kal Professor.
public abstract class Person {
private String name;
private String ssn;
public Person(String name, String ssn) {
this.setName(name) ;
this.setSsn(ssn);

}
// ... Rest of code omitted

}
QoT1600 0 Bacikdg AOyog yia TRV ONAwoN YIag KAAONG oav agalpeTIKA ival oTav
n KAGon xpelaletal va OnAwoel peBOdoug o1 oTToieg TTPETTE/UTTOPOUV VO
uAotroinBouv pévo amd TIG uTToKAGoEIS TNG. AuTd dev 10XUEl yia TV KAdon
Person. MNMwg B6a ptropoucate va OlopBwoeTe TNV TTapamavw ORAwon Tng
Person worTe:
1. Na pnv gival agaipeTikr) KAAon.
2. Na pnv ptropei €vag KwIKAg TTEAATNG va dNUIOUPYACEl OTIVUIOTUTTA TNG
Person.
3. Na utropei évag KwOIKAG TTEAATNG va dnUIOUPYNOEl OTIYUIOTUTTA TWV
UTTOKAGOEwV Student kai Professor.

AUon:
The class Person must not be abstract and
the constructor should be made protected:
protected Person(String name, String ssn) {
this.setName(name) ;
this.setSsn(ssn);




Clients cannot instantiate a class with only protected constructors.
Subclasses can still call super in their own constructors in order to
invoke the protected constructors.

Aoknon 2 (15 povadec) Baoikn AsITOUpYIKOTNTA AVTIKEIHEVOV

2ag divetal n mapakdtw KAGon Java n otroia avatrapioTd pnToug aplOpous Twv
OTTOIWV O ApPIBUNTAG KAl TTAPAVOUQOTHG €ival akéPalol apIBUOi.
public class Rational
protected int num, denom;
public Rational(int num, int denom) {
this.num = num;
this.denom = denom;
set(num, denom);

protected void set(int num, int denom) {

if (denom == 0) throw new Error("Divide by zero");
this.denom = denom;
this.num = num;

public void reciprocate() {
int oldbDenom = this.denom;
this.denom = num;
this.num = oldbenom;
set(denom, num);

}
public double tobouble() {

return ((double) num / denom); }
public String toString() { return num + "

+ denom; }

}

a) (5 povadeg) Asdopévng g default uhotroinong Twv peBodwv hashCode ()
kal equals(Object), T TTPOBANUO UTTOPEI VA TTOPOUCIACTEI OTOV TTAPAKATW
KWOIKa TTou dnpIoupyEi Eva oUvoAo aTTd pnToug aplBuoug;

Set s = new HashSet();

s.add(new Rational(1,2));

s.add(new Rational(1,2));

Auon;:

The two Rational objects will each be viewed as distinct, because default
hashCode is based on an object's address in memory. The Set which
should have just once instance of the fraction would then have two
instances.

B) (10 povadeg) YmookeAioTe Tnv default uhotroinon Twv PeBddwv hashCode ()
kai equals(Object) woTte va ummooTnPi{oUPE HE GUVETTH TPOTTO GUAAOYEG
avTikelyévwy  TO0TTOU  Rational Tmou  Bacgifovial o€ OUVOPTACEIG
KATOKEPUATIOWOU.

\Aﬁon: \




public int hashCode() {

//Give credit for any reasonable implementation Best is:
return num + 39*denom;

//alternatively return this.toString() .hashCode();

}
public boolean equals(Object o) {

if (0 == null) return false;
else if (! (o instance of Rational) return false;
else {
Rational r = (Rational)o;//Ayeu—€ean—assume—this—
wotrks
return(this.naum—tobouble() == r.toDouble() rum&&—
thisdenom—==—+r-denoem) ;} // or similar

}

\ Common Mistakes

a) O1 goirnTég Tou amdvinoav AGBo¢ 0TO CUYKEKPIPEVO EPWTNUQ,
Bewpouoav OTI OUCIAoTIKA dev UTINPXE AdBog kaBwg n uéBodog equals kal

hashCode 1n¢ Object AsiToupyoloav KAVOVIKA VIO TA AVTIKEIUEVA TUTTOU
Rational xwpic va Xp&I0OoTEl va TIC UTTOOKEAIGOUV.
b) H péBodog hashCode ulotroinBnke atmd 10 5% TTEPITIOU TWV QOITATWYV. 21N

uéBodo equals o1 poITNTEC dev TNV UTTOOKENICQV OWOTA KABwC dev
Tnpouoayv TNV uttoypagn TS uebddou Kai dev EKkavav Tou KAaTaAANAoUC
eAEYYOUC VIO TIC TTEPITITWOEIC OTTOU TO AVTIKEIYeVO ATav null ) dev Atav
OTUYMIOTUTTIO TNG KAaon¢ Rational.

‘Aoknon 3 (10 povadeq) Baoikn ASITOUPYIKOTNTA AVTIKEIHEVOV

H Java opiCel Tnv dieTragry Comparable wg €€Ag:
interface Comparable {
) int compareTo(Object o) ;

o1Tou X . compareTo(y) emoTpEPel évav apvnTiKO aképalo edv x <y, 0 €dv eival
ioa, kal évav BeTIKO aképaio €dv x > y. OpioTe pia KAGon MyArray n oTroia
evOulaKWvel TTiVOKEG akepaiwv Kal uAoTrolei Tnv  dieragpry Comparable.
STIYMIOTUTT TNG MyArray TIpETTEl VO  OUYKPIVOVTOI  XPNOIKOTTOIWVTAG TO
aBpoiopa (sum) Twv aKEPAiwV TTOU TTEPIEXOUV Ol eVBUAaKwUEVOl TTivakeg. TMa
TTAPAdEIYUA, N EKTEAECN TOU TTOPAKATW TEOT

// create tow arrays and in initialize the elements

int []a=newint [ ] {1, 2, 3, 4} ;

int [ ] b=newint [ ] {-1, 2, -3, 4, -5};

// create objects encapsulating these arrays

MyArray ml = new MyArray(a) ;

MyArray m2 = new MyArray(b) ;

// print the result of the comparison

System.out.println (ml.compareTo(m2)) ;

Ba TuTTwoEl évav BETIKO aképalo eTTeidN 1 +2+3+4>-1+2-3+4 - 5,



YAotroiote TAAPpwG TNV KAGon MyArray wOoTE O TTapatmmavw KwOIKAG TTEAATNG
VO JTTOPEI VO EKTEAEOTEI PE ETTITUYIA.
AUon:
public class MyArray implements Comparable {
private int[ ] theArray ;
private int theSum ;
public MyArray (int[] intArr ) {
theArray = intArr ;
int sum = 0 ;
for (int i=0; i < theArray.length ; i++) {
y sum = sum + theArray[i] ;

theSum = sum ;

public int getThesum( ) {
return theSum ;

public int compareTo(Object o) {
int otherSum =((MyArray) o).getTheSum( ) ;
return theSum - otherSum ;

}
}
Common Mistakes
. ApPKETOI @oITNTEC UAoTToincav TNV uéBodo compareTo Traipvoviag wg

oploua éva avrikeiyevo TutTou MyArray.avri via Object

. ‘Eva GAAo AdBoc¢ 1Tou ékavav GAAoi gival 611 dev ékavav casting 1o Object
oe avrikeiyevo MyArray, dpa oTnv ouvéxeia dev ATaV OwWOoTO VA TTPOCTTEAGOOUV
TIC uEBABdOUC TG KAdong MyArray, yéow Tou opiopatog (Tou gival Object).

. AAO AdBoc¢ Atav 6T KATToI0I QOITNTEC Oev eVBUAdKWYAV KABOAoU TOUC

TTIVOKEC OKEPAIWV

‘Aoknon 4 (28 povadeq) Xeipiopog MAaiciou ZUAAOY®V AVTIKEIHEV®OV

a) (20 povadeg) Otav xeipilduaote cuhhoyéG TUTTOU HashMap, opiouéveg
QopEC XpelaldpaoTe va kabopiooupe edv dUo avTikeipeva HashMaps éxouv Koiva
Ceuyn KA€1Si/TIuR. OewpnoTe yia TTapddeiypa TG TTapakdTtw ouAhoyég hashmapl
kal hashmap2 1Tou avtioToixoUv cupuBoAooclpéc o oupBoloacipéc (dnA. o TUTTOG
TOUG €ival HashMap<String,String>).

hashmap?2

Key Value Key Value
AALKN Healthy Mop LK Ecstatic
Mop L Ecstatic BXO LANC Healthy
>TUPOC Happy 00dWpNnc Superb
BXO LANC Sick MOXVIWANC Fine
ELpnvn Fine >TUPOC Happy

hashmapl




Ta kowva euyn oTo Tapammdvw Trapddeiyya  eival: "Mop Lo"/"Ecstatic" kai
">mUpoc"/"Happy". ZnueiwaoTte 0TI av Kal To KAeIdi "BxoLANG" gugpavietal  Kal
OTIG OUO OUAAOYEG, N CUOXETIOUEVN TIUN ME QUTO TO KAEIDI €ival DIAPOPETIKA OTO
hashmap1 a6 61 oto hashmap2 (katd cuvéreia dgv UTTOAOYIETalI OTA KOIVA
Ceuyn Twv dUo HashMaps). Mapduola, €dv pia TR eu@aviletal  Kal oTig dUo
OUANOYEG (TT.X. n Tign "Fine") xwpi¢ Opwg va cuoxeTiCeTal PJe TO idI0 KAEIDI dev
uttoAoyileTtal miong oTta Kolvd {elyn Twv dUo HashMaps. Z& auTA Tnv doknon Oa
TIPETTEI VA UANOTTOINOETE TNV MEBODO :

public int commonKeyValuePairs(HashMap<String,String> mapl,
HashMap<String, String> map2)

n oTToia oExeTal oav opiouara ouo QAVTIKEIPEVA TUTTOU
HashMap<String,String> kal €mOTPEPEl TOV APIOPO TwV KOIVWV CEUYWV
KAEIDi/TIUR Twv dUo HashMaps (yia eukoAia uttoBéaTe 0TI dev £xoupe null TIREG).

AUon:

/** Method: commonkKeyvaluePairs(mapl, map2)

* Returns a count of the number of common key/value
* pairs in the two HashMaps that are passed 1in.

public int commonKeyvaluePairs(HashMap<String,String>
mapl, HashMap<String,String> map2)
{

int count = 0;
// Get iterator over mapl
Iterator<String> it = mapl.keySet().iterator();
while (it.hasNext()) {
// Get key from mapl
String key = it.next();
// See if that keys exists in map2
if (map2.containskey(key)) {
//alternatively
mapl.get(key).equals(map2.get(key))
//Lookup values associated with key 1in both
maps
String maplvalue = mapl.get(key);
String map2value = map2.get(key);
// See if values are equal
if (map2value.equals(maplvalue)) {
count++;

}
}
}

return count;

EvaAAakTika: _ _ _
public int commonkKeyvaluePairs(Map<String,String> mapl,
Map<String, String> map2) {




mapl.entrySet().retainAll(map2.entrySet());
return mapl.size(Q);

}

Common Mistakes: Apketoi @oitnTéc— voullav 611 amd HashMap utropouv va

TTapouv atreuBeiac évav lterator o omrdioc ixe oav media 10 key kai 10 value Tou
KB oToixeiou Tou HashMap. KdaTi 1€1010 TTpo@avwc OV IoyUel. ETrionc 10 dAAo
AdBoc 1Tou €kavav ATav Ot TTpocTraBoucav va diaysipioTouv 10 HashMap cav

TTivOoKa OTTOTE VI KABOE i OTOIXEIO TOU TTPpooTTafoUcayv va TTAPOUV TO key Kal 1O

value Tou. Ettionc k&TiI 1€1010 O£V IOYUEL.

B) (8 Hovadeq) e culoyég TUTTOU HashMap or HashSet ouvinBwg ekTeAoUpE
atmodoTIKG TTOAAEG TTPACelc OTTwG  eloaywyég (add), diaypa@éc (remove),
avadntioeig (contains) 1 aAeg. O1 emOOOEIC QUTWY TWV TTPACEWV EEAPTWVTAI
atro TIG 1I816TNTEG TTOU €XEI N ouvApPTNON KaTakepuaTiopou (hash function) kaBwg
Kal o TTapayovTag eoptwong (load factor).

(i) Moia 1816TNTO TTPETTEI va €XEI N OUVAPTNON KATOKEPUATIOPOU WOTE QUTEG Ol
TTPAEEIC va eKTEAOUVTAI TTOAU ATTOBOTIKE;

AlUon:

A hash function converts a key value into an integer that is used to
select the bucket (or slot) where that key should be stored. For hashing
to be efficient, the hash function must distribute the keys among the
buckets uniformly so no one bucket winds up with too many key values.

(ii) Mol 1d16TNTa TTPETTEI va £XEI O TTAPAYOVTAG POPTWONG WOTE AUTEG OI TTPAEEIS
va eKTEAOUVTAI TTOAU QTTOOOTIKA;

Auon;:

The load factor is the ratio n/b of the number of items in the table (n) to
the total number of buckets (b). For hashing to be efficient, this number
needs to be small.

‘Acknon 5 (28 povadeg) ZapwTEG ZUAAOYWV AVTIKEIHEVWV

2¢ autl Tnv d&oknon Ba ulotroinoete opiouévoug capwTéG  (lterators)
XPNOIMOTTOIWVTAG  AANOUG TTOU  TTPOCPEPOVTAl OTTO TO  TTAQIOIO  GUAAOYWV
QvTIKEIWEVWV TNG Java. ZTI¢ uAoTroifoeig oag Ba TTpétrel va  AABETE utTOWN TIG
€CAIPEOEIG TTOU EVOEXOMEVWG VA dNuIoupynBouv.

a) (10 povadeg) YMlomoinote évav oapwT ReverseIterator o oT0iog
EMOTPEPEl T OToIXEia (TUTTOU Object) uiag Aiotag (tUmou List) o€
aveoTpaupévn oeipd. H Aiota divetar cav épiopga otnv PEBODO KATOOKEUNG
(constructor) ToU Ocapwth. O ocopwtig Ba TPETTEl va UAOTTOIEL OAn TNV
AgiToupylkOTNTa TNG OleTTaPig Iterator, OnA TIC PeBSdouc hasNext(),



next() kai remove(), XPNOILOTTOIWVTOG KATAAANAEG HEBOBOUG TNG DIETTAPNAS

List émwg size(), get(int) kal remove(int).

AUon:

import java.util.¥®;

public class ReverseIterator implements Iterator {
private ListIterator listit; // 2 points

public ReverseIterator(List list) {
this.Tistit = _ _ _
Tistit.listIterator(list.size())

}// 2 points

public boolean hasNext() {
return listit.hasPrevious();

}// 2 points

public Object next() {
return listit.previous();

}// 2 points

public void remove() {
Tistit.remove();

}// 2 points

}

Common Mistakes: APKETOI NTAV OI QOITNTEC TTOU QVTI VIa Jia KAAON UE T

TTOPATTAVW XAPAKTNPEIOTIKA £@Tiaéav uia uéBodo TTou £TTECTPEQE MIa AiOTA g

aveOTPAUUEVA TA OTOIXEIQ.
Emionc koivd AdBoc¢ Atav n dnuioupyia OTOV KATAOKEUAOTN UIAC AiOTAC UE

aveOTPAUUEVA TA OTOIXEI.

B) (18 povadeg) YAotroiote évav capwTh ZipperIterator mold cuvapudlel
(“zips") Ta oToIXeia (TUTTOU Object) Tou emoTPéPouv dUo AAAOI CapWTEG TTOU
divovral cav opiopgatra  otnv  PéBodo  kataokeung  (constructor)  Tou
ZipperIterator. Mo ouyKekpipéva, €V O TIPWTOG CAPWTAG ETTIOTPEPEl Ta
oToixeia pe TNV oeipd x0; x1; ... ; xn; Kal 0 deUTEPOG CAPWTAG ETTIOTPEPEI TA
otoixeia pe TNV ocipd yO; y1; ...; yn;, 0o COPWTAG ZipperIterator 6a
EMOTPEPEI T OTOIXEIO PE TNV o€Ipd X0; yO; x1; y1;...; xn; yn. Me dAAa Adyiq, o
ZipperIterator €moTpépel eVAAAOKTIKG TO OTOIXEIO ATTO TOUG COPWTEG TTOU
Tou Oivovtal oav opiopata. O ZipperIterator tepuartifel Tnv odpwan (dnA. n
hasNext yiveralr weudng) étav évag amd Toug dUo capwTéG €10000U e€aVTAEl Ta
oToixeia  TNG OUA\OYAG Tou capwvel. H péBodog remove() TOU
ZipperIterator diaypd@el To O TIPOCPATA COPWHEVO OTOIXEID QTTO TOV
OOPWTH TTOU TO €XEI ETTIOTPEWEL. 220G DIVETAI OTNV OUVEXEIA £vag KWOIKAG TTEAATNG
TToU €mMOEIKVUEI TNV AEITOUpYia Tou ZipperIterator:

import java.util.
List 1T = new ArrayL1st()
List r new ArrayList();

.add("a");
T.add("b");
ey



r.add("A");
Iterator z = new zZipperIterator(l.iterator(),r.iterator());
while (z.hasNext()) {

System.out.println(z.next());

z.remove();

System.out.printin(l);

System.out.println(r);

}
output
a

(b, c]
[A]

A

(b, c]
[ ]

b

[C]

[ ]

Bon6sia: Ztnv uAotroinon Tou ZipperIterator Oa xpelooTeiTe Pia HETABANTA
oTiydioTUTTwy (TmX. hextIsLeft) n otmoia umodeikvuel ToI0¢ amd Toug dUOo
OapWTEG TTOU divovTal oav opiouaTta Ba TTPOCPEPEl TO ETTOUEVO OTOIXEIO TTOU Ba
ETTIOTPAPEI.
Auon:
import java.util.¥*;
public class ZipperIterator implements Iterator {

private Iterator left, right;

private boolean nextIsLeft; // 3 points

public zipperIterator(Iterator left,

Iterator right) {

this.left = Tleft;

this.right right;

nextIsLeft true;

} // 4 points

public boolean hasNext() {

return nextIsLeft?
Teft.hasNext():right.hasNext();

} // 2 points

public Object next() {

E next; _
next = nextIsLeft? left.next():right.next();
nextIsLeft = !nextIsLeft;

return next;
} // 5 points
public void remove() {
if (nextIsLeft)
right.remove();
else
Teft.remove();

}// 4 points




Common Mistakes: ApKeETOi ATAV Ol YOITNTEC TTOU QVTI VI yia KAAON YE Ta
TTOPATTAVW XOPAKTNPIOTIKA £@TIalav uia uEBodo TTou ETTECTPEPE Pia AioTa.
Koivé AdBo¢ Atav eTTiong n dnuioupyia yiag AioTag 0ToV KOTAOKEUAOTH) UE
TQ oTOoIXEia TWV Iterators evOAAAKTIKG.
TéAog TToAAOI Tav auToi TTou Bewpnoav 6Ti TepuaTifel o zipperlterator
MOAIC évac atrd Toug duo lterators TepuarTilel:
return it1.hasNext() && it2.hasNext() .

‘Aoknon 6 (15 povadeq) Mevikoi TONo1 oTnv Java

a) (5 povadeg) H Java TTpoo@épel TTEPIOCOTEPOUG ATIO évav TPOTIOUG VIO VO
OO0pPWOOUNE Ta aOToIxeia piag Aiotag. lNa Trapadsiypya o€ pia Aiota ammd
oupBoAooelpéc:

List<String> list = new LinkedList<String>(Q);

Tist.add("1");

Tist. add("1ove"),

Tist.add("everybody");

MTTOPOUNE VO GAPWOOUE Ta oTolxeia TNG AioTag 11 st pe Tov KWAIKA:
for (String s: 1list) // Technique 1
System.out.println(s);
1 EVOAAQKTIKG YE TOV KWOIKA:
Iterator<String> 1 = list.iterator(); // Technique 2
while (i.hasNext())
System.out.printin(i.next());

YTrapxel Katoia diapopd oTa OTOIXKEIR TNG ANIOTAG TTOU ETTIOTPEPOUV OI TTOPATTAVW
KWOIKEG? AWOTE PIa CUVTOUN KAl TTEPIEKTIKA £€1ynon.

Auon:

There is no difference. The first technique is easier to write. The second
technique, using the Iterator class, is usually used only when you
need to do something that is possible only with an Iterator, such as
selectively delete list members during iteration.

B) (5 povadeq) Acdopévng TnG TTapakaTw dAwaong Tng kKAdong Derived
public class Derived extends Base {

gival o vyevikdg TUTOG LinkedList<Derived> é€vag umotdTog TOU
LinkedList<Base>? AwaoTe yia oUVTOUN KAl TTEPIEKTIKA ERyNON.

AUon:

LinkedList<Derived> is not a subclass of LinkedList<Base>. If B
is a subclass of A, then instances of B should be substitutable for
instances of A. However, if ais a LinkedList<Base>, one can
perform operations such as a.add(new Base());




This operation would not be permitted for a LinkedList<Deriveds>.
Consequently, a LinkedList<Derived> is not substitutable for a
LinkedList<Base>. In other words, you cannot use a
LinkedList<Derived> where a LinkedList<Base> is expected.

Y) (5 Hovadeqg) e éva Tpdypauua Java Ba TIpETel va PTTOPEil va eKAexOEi
oTatikd (dnA. Katd TNV JETAPPAON) N 0pBOTATA TWV TUTTWV OAWV TWV EKPPATEWV
TToU XpnolyoTroigi. M.x avTi yia Tnv dRAwon TnG TTapapéTpou <T>, Ba TTPETTEl va
YPAWouUlE TNV TTIO TTEPIOPIOPEVN: <T extends ...>.

Mwg Ba ptopoUucaTe va CUUPTTANPWOETE TOV  TTOPAKATW KwOIKa (oThv
UTTOYPOUMIOUEVN TTEPIOXH) £TOI WOTE VA Eival €va OWOTO WG TTPOG TOUG TUTTOUG
Tpoypauua Java; AwoTe M OUVIOPN KAl TTEPIEKTIKA €EARynon yia TNV
OUPTTAPWON TTOU TTPOTEIVETE TTEPIYPAPOVTAG OAEG TIG E€MITTAEOV KAAOEIG N
OIETTAPEG TTOU 0A¢ Eival atTapaitnTeS. MpooTTabnoTe va KAVETE TV UTTOYPAPr] TNG
MEBODOU OO0 TTEPICCOTEPO YEVIKI UTTOPEITE OTA TTAQICIO OUWGS TNG 0PBATNTAG.

class C {
<T extends > int £ (T x, T y){
) X .compareTo(y)

) -
AUon:

We call method compareTo() on T, which is defined in Comparable,
so T must be a subtype of Comparable, therefore its an upper bound:
<T extends Comparable>. Comparable has also a generic version
(say with E) and it define its method as “compareTo(E e)”. We only
pass arguments of type T to this method, so E must assignable from T,
i.e. a supertype. Thus, T is a lower bound, and we need <7 super T>.
All together: <T extends Comparable<? super T>>

<T extends Comparable> is also correct, since using the raw
interface Comparable makes the argument of “compareTo(E e)” an
Object, thus assignable from any possible reference T. Generally
speaking, we would avoid raw types, because the compiler only issues a
warning and then drops all generic type-checking on all usages of the
raw type.

Common Mistakes: 6a) NoAAoi @oiTnTéC cittav 611 oTNV _TeEXVIKA 1 TO S TTOU

EKTUTTWVETAI ival éva String evw otnv 1eXVIKA 2 10 i.next() ival Object.
Kdatrolol dAAol_gittav_ o1 otnv_T1exvikn 1 dnuioupyeital éva String ye 6Aa 1o

TTEPIEXOUEVA TNC AioTaC.

TEAoc kK&TTOI101 EiTTAV OTI OTNV TEXVIKA 1 TO TEAEUTAIO OTOIXEIO TTOU Ba EKTUTTWOEI
Ba eival 1o null kai 611 oTn TeEXVIKN 2 N eKTUTTWON Ba apyxioel amd 10 SEUTEPO
OTOIXEIO.




6B) To 1o koivd AdBoc A1av o611 Bswpoucav o611 o TUTToC LinkedList<Derived>

gival utrotuttoc Tou LinkedList<Base>, emreidn cival pia Aiota ammd avTIKEiuEva

TUTTou Derived kai o Tuttoc Derived cival subclass of Base.

‘Aoknon 7 (8 povadec) Ocwpia AVTIKEINEVOOTPEPOUC Kadika
a) (4 povadeg) MNa moioug Adyoug Ba xpnaoiyoTrololoare pia SiETagr] Java otnv
oxediaon HIag IEpapxiac KAAoEwy;

AUon:

In general, the base class in a class hierarchy has two main purposes.
First, it defines the common interface for using the set of classes.
Second, because subclasses inherit methods, the base class is the
proper place to implement code that will be common to all subclasses.
Although the base class does specify the interface, it also includes
implementation information that is of no interest to clients. The usual
practice is to use a Java Interface to specify the interface, and then have
the base class implement that interface. Client code is typically written to
the Java Interface. This not only simplifies the task of writing client code,
but the resulting code is more flexible because it will also work with
different implementations of the Interface.

B) (4 povadeqg) T cival évag TUTTOC Java; Ti gival ol TTpwToyevei¢ (primitive)
Tutrol; Ti €ival o1 TUTTOI TToU opidovTal atrd Toug XprnoTeg (user-defined); Mwg n
Java xpnolPoTTolEi TOUG TUTTOUG WOTE va DIEUKOAUVEI TOV TTPOYPAUMOTIONO Kal va
KaBIoTA TA TTPOYPANUATA TTIO ASIOTTIOTA;

AUon:

A type is a set of values and operations that may be performed on them.
For instance int is a 32-bit integer type, with values ranging from -2%' to
23" -1. Valid operations on int are addition, subtraction, multiplication,
division, the bitwise operations, etc. Java's primitive types are: int, byte,
short, long, float, double, char and boolean. A user-defined type is a
composition of built-in types with special operations defined on it. In
Java, a user-defined type is called a class or an interface. Java checks
to make sure every operation is valid with respect to its operands' types
at compile time. This prevents careless errors, like treating an integer
value as a floating-point, or vice versa. Type checking ensures that
every operation in the program is conceptually valid before the program
has a chance to run and crash.
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