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Aoknon 1 (10 povadeg) Katavonon AvTIKEINEVOOTPEPOUG Kwdika

Ti Ba TuTTWBEI oTNV aTavTap €000 TOU TTAPAKATW TTPOYPANUATOG;

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

A a = new AQ;
System.out.println(a.x);
System.out.println(a.m());
B b =new BO;
System.out.printin(b.
System.out.printin(b.
a = new BQ;
System.out.printlin(a.
System.out.printin(a.
b = (B)a;
System.out.printin(b.
System.out.printin(b.
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class A {
int x;
AQ) { this(1); }
ACint x) { this.x = x; }
int m() { return x; }
class B extends A {
int x;
B() { this(2); }
B(int x) {
super(x+1);
this.x = super.x + 1;

int m() { return x; }

Auon:
11443444




Aoknon 2 (16 povadec) Baoikn AEITOUPYIKOTNTA AVTIKEIHEVOV

YAoTToINOTE TIG AKOAOUBEG PEBOBOUG TNG KAAONG Presents:

(2 povadeqg) Tov kataokeuaaoTrh (constructor) TTou Traipvel o€ pIa AKEPAIN
TTOPAPETPO TNV PEYIOTN XWENTIKOTNTA TOU TTivaka cupBolooeipwy (Strings) pe
Ta dedopéva TNG KAAONG. AnUIoOUpYynoTE £va KAIVOUPYIO TTivaKa QuThiG TNG
XwpeNTIKOTNTAG yia TNV JMETABANTA oTiyuioTUTTWY data.

(4 Mpovadeg) Tnv péBodo otiypiotuTTwy add() Tou Taipvel og pia
TTOPAPETPO CUHPBOAOCEIPAG TO Ovopa TTou Ba TTpooTebei oTta dedopéva NG
KAGoNG Kal eMOTPEQPEI Pia boolean TiuA. YTTo0éTtovTag un pNdevikéS (non-null)
oupBoAooelpég, €dv uTTApxEl OIOBE0INOG XWPOG OToV Trivaka N PEB0dOG
TPooBETEl TO Ovopa OTOV TTiVOKO KAl €TMIOTPEQPEI aAnBEG, agou TTpwTa
avavewaoel Tn YETABANTH PeYEBOUG Tou TTivaKa (Size). AIAQOPETIKA ETTIOTPEPEI
WeudEg.

(10 povadeg) Tnv péBodo oTmiypiotuTwy equals() Tou Traipvel ot pia
TTapdueTpo TUTTOU Object pia ava@opd o€ £va AVTIKEINEVO Kal ETTIOTPEPE] KIO
boolean Tiuf. EmoTpé@el aAnBEC av kKal uévo av To avTIKEiheVO €106d0u gival
emiong oTiylidtutto TNG KAGoNG Presents kal TrepIExeEl TNV idla AioTa
OVOUATWYV Kal PE TNV idla o€Ipd. AIQQOPETIKA ETTIOTPEPEI WEUDEG.

public class Presents {

// valid strings stored in 0... size-1
private string[] data;

// initially 0, data.length once array is full
private int size;

public int getSize() {return size;}

public String get(int i) {return data[i];}
public Presents(int capacity) {

AUon:
data = new String[capacity];

¥
public boolean add(String s) {

AlUon:
if(size == data.length) return false;
data[size++] = s;
return true;

}
public boolean equals(Object other) {

AUon:
if(other instanceof Presents) {
Presents p = (Presents) other;
if(p.size != this.size) return false;
for(int i=0;i < size; i++) {
if(lget(i).equals(p.get(i))) return false;

return true;

return false;




‘Aoknon 3 (10 povadec) // Xeipiopog MIvVakmv Kal AVTIKEIHEV®OV

2ag divovTtal ol TTaPakAaTw KAGOEIG Movie Kal ACtor Twv OTToiwV Ta AVTIKEIPEVA
AvaTTapPIoTOUV NBOTTOI0UG KAl TIG TAIVIEG OTIG OTTOIEG CUMMETEXOUV. a KABE Taivia
atmodnkeloupe Tov TiTAO (title) kalr TNV AioTa Twv nbotolwv (actors) Tng.
‘Evag nBotroi6g utropei va gpgavidetal o€ TTOANEG TAIVIEG KAl KATA OUVETTEIQ VO
ava@épeTal ammd TTOAAOUG TTivakeg actors OIAQOPETIKWY QAVTIKEIMEVWY TNG
KAGong Movie. Apxik@ n TR TnG boolean petaBAnTAg oTiydioTUTTWY printed
gival Yeudng. YAotroinoTe pia avadpouikr péBodo visit() otnv kKAdon Actor n
OTTOIx TUTTWVEI TO OVOUOTA TWV NBOTTOIWV O€ EEXWPIOTEG YPAUMES KAl ETTIOTPEPEI
TO TTANBOG Twv OIOKPITWY NBOTTOIWV O€ MIa OKEPAIA TIUA. ZNMUEIWOTE OTI KABE
NOoTToI6G TUTTWVETAI PJOVO Wia @opd evwy n PETaBANTA printed yiveral aAndAg.
MNa gukoAia uttoBEoTe OTI OAEG OI PETARBANTEG OTIYMIOTUTIWY £XOUV APXIKOTTOINOEI
OWOTA, Ol AVOPOPES AVTIKEIMEVWY Eival pun PNdevIKES (non-null) kal 0 ypd@og Twv
AVOQOPWY TWV QVTIKEINEVWY Movie Kal Actor gival cuvdedeévog.

public class Movie {
public String title;
public Actor[] actors;

public class Actor {
private String name;
private Movie[] movies;
private boolean printed;
// constructor not shown.

int visit(Q {

AuUon:
if(printed) return O;
printed = true;
System.out.println(name);
int count =1;
for(int i =0;i < movies.length; i++)
for(int j=0;j<movies[i].actors.length;j++)
count += movies[i].actors[j].visit(Q);
return count;

}

‘Aoknon 4 (12 povadeq) ESaipéoeig kai AiIopOwon Kwdika

AlopBwoTe TNV TTapakdTw péBodo cat ()£ETol WoTe va PHETAYAWTTICETAI ETTITUXWG:
public static void cat(File file) {

RandomAccessFile input = null;

String line = null;

try {
input = new RandomAccessFile(file, "r");
while ((line = input.readLine()) !'= null) {



System.out.println(line);

return;
} finally {
if Ginput != null) {
input.close();

}

BonBsia: 2Tnv €KTEAEON TOU TTAPATIAVW KWOIKA MTTOPOUV VA EUPAVIOTOUV
e¢aipéoelg TUTTou FileNotFoundException kaiIOException

AUon:
The code to catch exceptions is shown in bold:
public static void cat(File file) {
RandomAccessFile input = null;
String line = null;

try {
input = new RandomAccessFile(file, "r");
while ((line = input.readLine()) !'= null) {
) System.out.printin(line);

return;
} catch(FileNotFoundException fnf) {
File) System.err.format("File:%s not found%n",
ile);

} catch(IOException e) {
System.err.printin(e.tostring());
} finally {
if (input != null) {
try {
input.close();
} catch(I0OException io) {

}
}

}

Aoknon 5 (55 povadeq) Zxediaon kai YAonoinon ATA

‘Evag TTwWANTAG OTTWPEOKNTIEUTIKWY EVOIAQEPETAI va ayopdoel éva TTPOYPANua
dlaxeipiong Twv TTPOIGVTWY TOU: OVOUA EUTTOPEUPATOG, OVOPa TTPouNnBeuTr KABE
TTPOIGVTOG, TIUN ayopds (purchase) kal TTwAnong (sales) avda KIAG, KATT.

a) (7 povadeg) AwoTe Tnv npodiaypa®n Tou ATA Vegetable dnA. Tig uttoypa@ég
OAWV TwV BaCIKWV PEBOdWYV (TTAPAUETPOUG EI0ODOU KAl ETTIOTPEPOUEVES TIMEG)
KaBwg Kal 1o €idog Toug (constructors, assessors, transformers). O Bacikég
MEBODOI gival: dnuioupyia evog avTIKEINEVOU TTAipvovTag oav €icod0 TO Gvoua Tou
OTTWPOKNTTEUTIKOU, avayvwon Kal aAAayry Tou ovOuatog Tou TTpounOeuTh,



avayvwon kar aAhayy Tng TIUAG ayopdg (purchase) kair TTwAnong (sales) ava
KIAOG.

Alon:
//createvegetable with given name
createvegetable(inname: String)
//retrieves the supplier
getSupplier():string {accessor}
//change supplier to name
setSupplier(inname:string) {transformer}
//retrieves the purchase price
getPurchasePrice():integer {accessor}
//change purchase price to pp
setPurchasePrice(inpp:integer) {transformer}
//retrieves the sales price
getSalesPrice():integer {accessor}
//change purchase price to sp
setSalesPrice(insp:integer) {transformer}

B) (7 povadeg) Ylomoiore tov ATA Vegetable oe pia kAdon Java.
BeBaiwBeite 611 n uAoTroinon cag dev TTapafidlel TRV TTPodiaypa@r] TTou dWoaTE
OTO TIPONYOUMPEVO epwTNPa (TT.X. CEPOPEVOI TIGC aApPXEG TNG €vBUAAKWONG).
AvatrapaoTioTe Ta ovopata (name) ye cupBolooclpéc (String) kal TIC TIPEG
(price) pe akepaioug (int) Tou dnAwvouv cents.

class Vvegetable {

AUon:

private String name, supplier;

private int salesPrice, purchasePrice;

public vegetable (String n) {
name = n;

public String getSupplier( ) {
return supplier;

void setSupplier(String s) {
supplier = s;

public int getPurchasePrice( ) {
return purchasePrice;

public void setPurchasePrice (int pp) {
purchasePrice = pp;

public int getSalesPrice( ) {
return salesPrice; }

public void setSalesPrice (int sp) {
salesPrice = sp ;

}
(v) (4 povadecg) >ag divetal n TapakaTw diETTagr Java:

interface ProductwithProfit {
public int profit( );



YAotroijoTe pia kKAdon VegetablewithProfit n omoia emavaxpnoigoTrolgi Tnv
uAoTroinon Twv PeBddwV TG KAdong Vegetable mou dwoate aTo TTPONYOUNEVO
EPWTNUO KAl TTPOOQPEPEl  €TTiONG I uAoTtoinon TG JIETTAPNAG
ProductwithProfit. Znuewote 611 TO0 KEPOOC TTOU EMOTPEQPEI N WEBODOG
profit() umoloyiletal cav TNV dlapopd PETAEU TNG TIMAS TTWANONG Kal ayopdc
ava KIAO VoG TTPOIOVTOG.

AUon:
class VvegetablewithProfit extends Vvegetable implements
ProductwithProfit{
pubTlic int profit() {
y return getSalesPrice() - getPurchasePrice() ;

}

(3) (13 povadeg) Mag evdia@épel n TagivOUNon TWV OTIYUIOTUTIWY TNG KAAONG
VegetablewithProfit pye Bdon Tnv iy k€Pdoug TTou eTIOTPEPEI N HEBODOC
profit(). Na autd Tov OKOTTO UTTOPOUMPE VA XPNOIMOTIOINCOUPE TNV HEB0dO
sort 1ng KAdong Collections ammd 10 TTACicIo dlaxeipiong cuAoywv TnG Java

(Java Collections Framework - JCF): _
static <T> void sort(List<T> list, Comparator<? super T> C)

n otroia Tagivouei TNV AioTa €l06dou  List<T> oe aufouoa Oidtatn (mutable
transformer). OuunOBeite o011 N dieTTagry Comparator<T> armaITei pia HEBodo
public 1int compare (T ol, T 02) TOU CUykpivel TNV dIATAEN TWV
TTOPAPETPWY €10000U. H pEBODOG eTTIOTPEPEI Evav apvnTIKO aképalo, undEv, N
évav BeTIKO aképalo €Av N TTPWTN TTAPAUETPOG €ival MIKPOTEPN, ion 1 MEYAAUTEPN
ato v oeuTeEPN. YAoOTTOINOTE ™ OTATIKNA MEBODO
sortProductwithProfitList() n omoia Talivouei ot alvfouca didTagn
KEPOOUG HIa AioTa PE oTIYMIOTUTTA TNG KAGonG ProductwithProfit.

AwOoTE TTPOCOXN OTNV UTToypa®r TG MEBGdouU Kal o€ TuxOV BondbnTikEG KAAOEIG
TTOU TIPETTEL VA OPICETE WOTE VA MTTOPECETE VA  XPNOIUOTIOINOTE yIia TNV
Tagivéunon tnv pébodo sort () g JCF kAdong Collections

static void sortProductwithProfitList
(List<ProductwithProfit> 1list){

Auon:

collections.sort(1list,newProductwithProfitComparator())

}

class ProductwithProfitComparator _ _
_ implements Comparator<ProductwithProfit>{
pubTlic compare(ProductwithProfitpl,ProductwithProfitp2)

if(pl.getProfit()<p2.getProfit())

return -1;
else if(pl.getProfit()==p2.getProfit())
return 0;

else return 1;




}
}

() (12 povadeg) Ymobiote TWPa OTI PaAG evOlAPEPEl N ATIOBRKEUON
avTiKeIuévwy TNG KAdong Product oe pia katdAAnAn doun. Ma tnv €UKoAn
avayvwplon Twv TPoidéviwv n kAdon Product ulomroigi TNV dIETTOPRA
KeyedItem<Integer>: n kAfon p.getkKey () emoTpé@el évav aképalo aplOud
ME TOV KWOIKO EVOG TTPOIOVTOG p:

class Product implements KeyedItem<Integer> {

interface KeyedItem<KT extends Comparable<?super KT>> {
public KT getkey() ;

‘Exoupe 10000 trpoiévta yia amoBrikeuon PeE KWAIKOUG TTou Kupaivovtal atmo 0
¢wg 9999. EmmAéov o1 KwdIKoi Twv TTPoidvTwy gival povadikoi. O1 Baoikég
AEITOUPYIEG TTOU Pag eVOIOPEPOUV Eival:

e Anpioupyia adeiag amroBnkeuTiKAG OOUAS

e Eloaywyn evég avtikelyévou Product otnv amoBnkeuTikr) dour) dedouévou
TOU KWOIKOU TOU phn. ZnUelwoTe OTI pia egaipeon Java dnuioupyeital JeETa Tnv
€10QYWYH TTPOIOVTOG TOU OTTOIOU 0 KWOIKOG £XEI BN ATTOBNKEUTEI.

e Avalntnon evog avtikeipévou Product otnv ammodnkeuTiky dour) dedouévou
TOU KWOIKOU TOU pn. ZnuelwaoTe Ot emoTpépetal null €dv o KwdIKGG Tou
TTPOIOVTOC BV gival AN aTTOBNKEUEVOC.

e Alaypa@ry &voG avTikelyévou Product amd Tnv  amobnkeuTikh OouNn
0edOPEVOU TOU KWOIKOU TOU pn. ZnNUEIWOTE OTI €MIOTPEPETAI AANBEC €dv O
KWwOIKOG TOU TTPOIOVTOG OV gival AON aTTOBNKEPEVOG, DIAPOPETIKA WEUDEG.

Zag divetal n akdAoubn uloTtroinon NG kKAdong UnsortedProductArray:
class UnsortedProductArray {
static private MaxSize = 10000;
private int currentSize;
private Product [ ] products;
public UnsortedProductArray() {
currentSize = 0 ;
products = new Product [MaxSize ];

public void insert (Product p) throws Exception {
if (retrieve (p.getkey()) != null )
throw new Exception ("duplicate item”);
else products [currentSize++] = p ;

public Product retrieve (Integer pn) {
Product foundProduct = null ;
for (int i =0; i < current Size ; i++)
if (products[i].getkey(). equa1s(pn)) {
gounEProduct = products [i] ;
reak ;



return foundProduct ;

public boolean delete(Integer pn) {
boolean foundFlag=false;
for (int i=0; i<currentSize; i++)
if (products[i].getKkey().equals(pn)){

foundFlag=true ;
products[i]l=products[currentSize-1];
currentSize = c currentSize - 1 ;
break ;

return foundFlag ;
}

Mo eivai 10 KOOTOG XEIPIOTNG TIEPITITWONG Twv HEBOOWV insert(),
retrieve(), kai delete () oc oxéon Ye Tov TPEXOVTA APIOPSO N TWV TTPOIOVTWY
TTOU €ival atmoOnkeupéva, XpNoIUOTToIWVTAG Tov cupBoAioud Of. . .);

Auon:

e insert: o(n)

e retrieve: 0(n)
o delete: 0(n)

(@) (12 povadeg) AwoTte pia O amodoTIK UAoTroinon Twv PeBAdWV
insert(), retrieve(), kai delete() kaBw¢ Kkal T0 BeATIWPEVO KOOTOG
XEIPIOTNG TTEPITITWONG TOUG O OXE0N HE TO TTPONYOUHEVO EPWTNHA.

AUon:
Idea: Use an array of size 10000 and use the given product number
ranging from 0 to 9999) as index.

classProductTable{
private intMaxSize=10001;
private Product[] products;
public ProductTable(){
products = newProduct[MaxSize];

public void insert(Product p) throwsException{
if(products[p.getkey()]==null)
products[p.getkey()]=p;
else throwException(...);

public Product retrieve(Integerpn){
return products[pn];

public boolean delete(Integerpn){
boolean foundFlag=(products[pn]!=null);
products[pn]=null;
Return foundFlag;

}




}

All 3 operations have O(1) complexity. Also ermissible is a binary search
tree ith the the usual logarithmic times, but with less marks.
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