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MavemoTnuio KpATng
TuAHa ENIoTAPNG YNOAOYIoT®V

HY-252 — AVTIKEINEVOOTPEPNG MpoypapHaATIOHOG
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Ap16pOG MnTpwou:

‘Aoknon 1 (12 povadeg) Xeipiopog EEaipEcemv

H mrapakdtw péBodog Java Traipvel oav Opioua £vav TTivaKa akepaiwv Kal UttoAoyilel Tov Jéoo 6po
TWV aKepaiwv Tou Trivaka. H pEBOdOG HETaYAWTTICETAI €MITUXWS OANG PTTOPED va eyeipel TPEIG
TOUAGXIOTOV BIAQOPETIKEG £EaIpETelg KATA TNV ekTEAEOH TNG (run-time exceptions) avaloya pe Tov
TPOTTO |E TOV OTTOIO XPNCIUOTTOIEITAl.

public static int intArrayAverage(int[] intArray) {
int sum = 0;

for (int i = 0; i <= intArray.length; i++) (1) {
sum = sum + intArray[i]; (2)
return sum/intArray.length; (3)

}

a) (6 povadeq) YToypapuiote TNV akdAoubn AioTa Tpeig TBavES e€QIPETEIG TTOU UTTOPET Va eyEipEl
n uéBodog¢ intArrayAverage() kal UTTOd&ifTe O€ TTOIO YPAPMA TOU KWAIKA TNG WTTopouv va
oupBouv

ArithmeticException
ArrayIndexoutOfBoundsException
ClassNotFoundException
CommentTooLongException
DataFormatException
FontFormatException
IndexoutOfBoundsException
IOException
NegativeArraySizeException
NulTPointerException
NegativezeroException
StringIndexOutOfBoundsException
TimeoutException
UglyNameException
UndefinedvariableException

Auon:

ArithmeticException (3)
ArrayIndexoutOofBoundsException (2)
NullPointerException (1)

Basically get 2 marks for each answer, 1 for exception and 1 for location
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B) (6 pOvaAdeg) AlopBuwoTe TNV TTAPATTAVW WEBODO £TOI WOTE va aTTOPEUXBEi N dnuioupyia Twv
eCAIPECEWV TTOU €XETE DWOEI OAV ATTAVTNON GTO TTPONYOUNEVO EPWTNHA.

AUon:
public static int intArrayAverage(int [] intArray) {
int sum = 0;

if (GintArray == nu11) || (intArray.length == 0))
return 0;
for (int i = 0; i < intArray.length; i++) {

sum sum + intArrayl[i];

return sum/intArray.length;

}

Basically get 3 marks for each correct correction made above.

‘Aoknon 2 (10 povadeg) KAnpovouikoTnTa KAdoewv & MoAupoppIoHOG

MNa kd@be éva amdé 1o TTAPOKATW EpwTAPATA ypdwTe TI Ba TuTTwOei oTnv oTdviap €000 Tou
aKkOAouBou TTPOYPANPATOG OTAV XPNOIKMOTTOINCETE TOUG AVTIOTOIXOUG OPIoHOUG Twv KAACswv Java
TTou divovTal:

C x = new CQ;
System.out.printin(x.foo());

Ze TeEPITTTwon AdBoug, onuelwoTe To TIPOPRANUA KOTA Tnv HETAPPACN N TNV €KTEAECN TOU
TTPOYPANPATOG TTOU TTIoTEUETE OTI Ba dnuioupynOei.

(a) (5 povadeg) abstract class A {
abstract int foo();
abstract int bar(A a);

class B extends A {
int bar(A a) { return 2; }
int foo() { return bar(this); }

class C extends B {
int bar(A a) { return 3; }

Auon:
3

(B) (5 povadeg) abstract class A {
int bar(A a) { return 0; }
int bar(B b) { return 1; }

) int bar(C c¢) { return 2; }
class B extends A {
int bar(A a) { return 3; }
int bar(B b) { return 4; }
int bar(C ¢) { return 5; }

class C extends B {
int foo() { return ((A)this).bar((A)this); }

Auon:
3
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‘Aoknon 3 (27 povadeq) Xeipiopog NMAaigiou ZUAAOY®V AVTIKEIHEVWV

2€ aUTh TNV doknaon Poag evolagépel N uAoTroinon Jiag KAAong Java yia Tov XEIpIoPd Tou KataAdyou
(catalog) Twv BIBAiwv wiag BiBAoBAkNG (Library). Na Adyoug amAdtnrag, uttoBETouue OTI O
KatdAoyog dev Trepiéxel TTOAATTAG avTiTutra Tou idlou BiBAiou. KaBe BiBAio xapakTtnpidetal atmmo éva
OUVOAO AéGewv-KAEIBIWV (index terms) TTou TTEPIYPAPOUV TO TTEPIEXOPEVO TOU. ZNMPEIWOTE OTI O idl0G
6po¢ uTTopEi va Teplypd@el TTapatmdvw atd éva BIBAIa Kal KaTtd cuvETTela Ba TTPETTEl va BewpAoETE
oTnv uAoTtroinon TnNG KAAoNng avTioTolxioelig Je TTOAATTAEG TIEG (Multi-Maps). H Baoikr uttnpecia g
BIBAI0BAKNG TTOU BEAOUPE VO UAOTTOINOOUUE ATTODOTIKE, €ival N avadAtnon BIBAIWY XpNoIUOTTOIVTAG
évav 1 TTeEPICOOTEPOUG OPOUG: €va BIBAIO ETIOTPEPETAI TRV ATTAVTNON MIOG EPWTNONG, EAV TTEPIEXEI
OTTOIOdNTTOTE ATTO TOUG OPOUG TNG EPWTNONG OTNV TTEPIYPAYPH TOU.

BonBeia: Na tnv ulotroinon Tng kKAdong LibraryCatalog 6a mpétel va BacioTeite OTIG DIETTOPEG
NG Java Set kai Map. AglotroioTe TIg pJadikég (bulk) peBddoug TTou TTPooPEPOUV AUTEG OI DIETTAPES
ommwg addATT1() kai retainAll(). Mmopeite va Bpeite Ta javadocs OAwWV Twv PEBODdWV Kal TwWV
OUo disTTapwy oTnv TeAeuTaia ogAida Tou dIaywVvioPaTOoG.

a) (13 povadeg) Ylonoiote Tnv kAAon LibrarycCatalog emAéyoviag Tnv  KATGAANAN
avarmapdoTtaon Tou KataAdyou Twv BIBAiwv piag BIBAI0BAKNG oluuewva pe 1o MACiolo ZuAhoywv
Avtikelyévwy TnG Java (Java Collection Framework). Mo ouykekpipéva, dnAwoTe 0TV KAGon oag
media yia a) TN ouhdoyr] Twv BiIBAiwy (coTlection) kai B) To EUPETAPIO TWV OPWV ToU KATAASYOU
(termIndex) tng PIBAIOOAKNG, €TMAéyovTag TOug KATAAANAOTEPOUG TUTTOUG, CUUQWVA ME TIG
Tpodiaypa@ég TTou 0ag O6Onkav TTponyoupévwg. ETTITTAéov, UAOTTOINOTE TOV KATAOKEUOOTH
(constructor) Tng KAGong o oToiog Traipvel cav Povadikd Opioua pia ouAhoyry attd  BifAia
(collection<Book> books) «kai apxikotroiei katdAAnAa Ta dUo Tedia TNG KAdong, ue Baon TNV
TTapAuETPO auTrh. H Xprion yevikwy TUTTwYV (generics) Tng Java dev gival UTTOXPEWTIKT.

import java.util.*;

public class Book {
private String title;
private Set<Author> authors; // évx Set He avTLKELMeEVK TLOTOUL Author
private Set<String> terms; // €vx Set HME KVTLKELMEVX TLUTOUL String
public String getTitle() {return title;}
public Set<Author> getAuthors() {return authors;}
public Set<String> getTerms(){return terms;}

}

public class LibraryCatalog {

Auon:
private Set<Book> collection;
private Map<String,Set<Book>> termIndex;
public LibraryCatalog(Collection<Book> books) {
collection = new HashSet<Book>(books) ;
termIndex = new HashMap<String,Set<Book>>();
for (Book b: collection) {
for (String term: b.getTerms()) {
if (termIndex.containskey(term))
termIndex.get(term).add(b);
else {
Set<Book> idx = new HashSet<Book>();
idx.add(b);
termIndex.put(term,idx);

private Set collection;

private Map termIndex;

public LibraryCatalog(Collection books){
collection = new Hashset();
termIndex=new HashMap();
for(object o:books){
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Book b = (Book)o;
collection.add(b);
for(Object o2:b.getTerms()){
String term=(String)o2;
if(termindex.containskey(term))
((set)termindex.get(term)).add(b);
else{
Set idx=new HashSet();
idx.add(b);
termIndex.put(term,idx);

}

B) (5 povadeg) Yhonoinote Tnv PEBodo searchSome(String[] terms) n omoia emoTPEPEl TO
oUvoAo TwV BIBAIWV TTOU TTEPIEXOUV OTNV TTEPIYPAPN TOUG TOUAdyIoTOV évav atmd TOUG OPOUG TOU
TTrivaka TTou diveTal oav Opioua. Edv o mivakag opwv gival Kevog, To KEVO aUvoAlo Ba TTpéTTel va
ETTIOTPEPETA.

public Set searchSome(string[] terms) {

Auon:
Set<Book> found = new HashSet<Book>();
for (String term: terms)
if (termIndex.containsKey(term))
found.addAl1(termIndex.get(term));
return found;

Set found = new HashSet();
for(String term : terms )
if(termIndex.containsKey(term))
found.addA11((Set)termIndex.get(term));
return found;

}

y) (9 povadeg) Ylonoirote Tnv péBodo searchA11(String[] terms) n omoia emoTPEPEl TO
oUvOAO TwvV BIBAIWY TTOU TTEPIEXOUV TNV TTEPIYPAPR TOUG GAOUC TOUS OpOUS TOU TTivaka TTou SiveTal
oav 6piopa. Edv o Trivakag dpwv gival KevOg, TO KEVO GUVOAO Ba TTRETTEI va ETTIOTPEPETA.

public Set searchAl1(string[] terms) {

Auon:
if (terms.length == 0)

return collection;
Set<Book> found = new HashSet<Book>(termIndex.get(terms[0]));
for (int i = 1; i < terms.length & !found.isEmpty(); i++) {

if (termIndex.containsKey(terms[i]))

: found.retainAll(termIndex.get(terms[i]));

else

found.clear();

return found;

Set found = new HashSet();
for(String term : terms )
if(termIndex.containsKey(term))
found.retainAT1((Set)termindex.get(term));
return found;

}

Aoknon 4 (11 povadeq) Baoikn AsIToupyikOTNTA AVTIKEIHEVOV
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a) (5 HOVadECG) Zag divetal n akdAoudn khaon Photo. YhotroijoTte Tnv péBodo compareTo() é1ol
woTe n Quoikn o1aragn (natural order) Twv EWTOYPAPIWLV Vva gival aufouca wg TTPOG To HEyeBog
(size) Toug. PwToypaieg TTou £xouv To D10 péyeBog dlatdooovTal o alfouaa CEIpd WG TTPOG TO
ovopud (filename) Toug.
import java.util.Date;
public class Photo implements Comparable<Photo> {

private String filename;

private int size;

private Date date;

// Constructors, etc.

public String getFilename() {

return this.filename;

}
public int getSize() {
return this.size;

public int compareTo(Photo p) {

Auon:

int ¢ = this.size - p.getSize();
if (c == 0) {
y c = this.filename.compareTo(p.getFilename());
return c;

}

}

B) (6 MOVADEQ) >ag divetal 0 TAPAKATW KWAIKAS TNS KAGong SortingClient. YAOTTOIAOTE TIg
KAdoelg StringAscending kai StringDescending Tmou eival amapaitnteg OTIG OIAdOXIKES
kAfoeig NG péBodou Collections.sort() woTe va mapaxOei n akdAoudn ££0d0¢..

public class SortingClient {
public static void main(string[] args) {

ArrayList<String> a = new ArrayList<String>(Q);
a.add("red");
a.add("orange");
a.add("yellow");
a.add("green");
a.add("blue");
Collections.sort(a, new StringAscending());

print(a);
Collections.sort(a, new StringbDescending());
print(a);
}
}
Output:

blue green orange red yellow
yellow red orange green blue

Bonlsia: H pébodoc Collections.sort() Taipvel dUo opioyata. To TpwTo eival n AioTa
(ArrayList) mpog Tagivounon Kal To deUTEPO €va avTikEiyevo TUTTOU Comparator Tou kabopilel
TTwG Oa ouykpIBolv PeTagl Toug Ta oToIxXEia TNG AioTag. TNV TTPWTN KAAGN TG pEBddou sort ()
éva oTIyhIOTUTTO TOoUu Comparator (StringAscending) xpnoIUOTIOIEITAI YIO VO OUYKpPivel OUO
oupBoloocipéc og aufouoa As€ikoypagikr diatagn (m.x. “a” < “b”). Ztnv dedTtepn NG pEBOOOU
sort() éva oTiypidTuTIO TOU Comparator (Stringbescending) XpnoIKOTIOIEITAI YIO VA CUYKPIVEI

duo cupBolooeipég oe pBivouoa Ae€ikoypagikry didtaén (m.x. “a” > “b”).

AUon:

public class StringAscending implements Comparator<String> {
public int compare(String sl, String s2) {
! return sl.compareTo(s2);

}
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public class StringbDescending implements Comparator<String> {
public int compare(String sl, String s2) {
return s2.compareTo(sl);

}
}

Aoknon 5 (12 povadeq) ZapwTEG ZUAAOY®V AVTIKEIHEVOV

O1 eravaAnTTeg (Iterators) otn Java xpnoigoTToloUvTal Yia va COPWYOUV Ta OTOIXEIQ PIOG OUAANOYNG
QVTIKEIMEVWV EVOUAOKWYOVTAG TIG AETITOUEPEIEG TNG UAOTTOINONG TNG. Z€ auTr TNV doknon Ba TTpETTeEl
va ulotroijoete Tnv kKAdon IterDouble, omiypidtutta TnG oTroiag eival gUvOeTOl ETTAVOAATITEG
(iterator transformers) ®nA. emavaAqTTeg Tou yxTiovtal TTdvw o€ GAAoug. o ouykekpiyéva, o
KOTOOKEUOOTAG TNG IterDouble Traipvel cav Opiopa évav €mavaAlmTn o€ pia akoAouBia
oupBoAooeipwv, evw ol uéBodol hasNext () and next () Bacifovial g€ AuTOV TOV ETTAVOAATITN YIA
va emTeAéoouv TNV Asitoupyia Toug. H akoAouBia Twv cupBoloceipwv TTou emoTpéPel n next ()
TOU €EwTePIKOU €TavoAnTITn (OnA. TNg IterDouble) Ba Tpémel va eival n idla Pe auTh TToU
emoTtpépel n next() Tou QwAlaopévou emravaAlTTn oudPBoAooccipwy (nestedIter) pe TNV
dlapopd OTI KABe oToIxeio TNG akoAouBiog Ba eu@avifetar duo @opéc. MNa TTapddeiyya edv o

n n Ilbll n n

QWAIAOUEVOG ETTAVAAATITNG ETTIOTPEPEI A c" 161 0 €CWTEPIKOG Ba TTPETTEI VA ETTIOTPEPEL:
llall llall Ilbll llbll Ilcll IICII .

class IterDouble implements Iterator<String> {

// Fields
Iterator<String> nestedIter;

AUon:
String cached = null;
boolean hasCached = false;

// Constructor _

IterDouble (Iterator<String> wrapped) {
nestedIter = wrapped;

}

// Iterator methods
public boolean hasNext () {

Auon:
return (hasCached || nestedIter.hasNext());

¥
public String next() {

AUon:

if (hascCached) {
String s = cached;
hasCached = false;
cached = null;
return s;

} else {
cached = nestedIter.next();
hasCached = true;
return cached;

public void remove() {
) throw new UnsupportedOperationException();

}

‘Aoknon 6 (26 povadeq) Mevikoi TONol oTnv Java
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Mia peTagopikf eTaipia avTiueTWTTICEl TO €ENG TTPORANMA: évag TTEAATNG BEAEI va peTapépel he TTAoio
pepIkd @opTia (containers) ammd Tnv Kiva otnv EAAGdA. AuoTuxwg TO GUVOAIKO BAPOG Twy QopTiwV
Ocv UTTopEi va PeTa@epOei pe Eva povo tAoio. Mpiv o TEAATNG TTépel TNV TEAIKA TOU aTTOQACT) OXETIKA
ME TToIa guTTOpEUaTa Ba peETaePBOUV Kal TTola OXI, {NTA ATTO TNV METAPOPIKN ETAIpIa TNV AioTa OAWV
TwV OUVATWY CUVOUOGOUWY QopTiwv. H yeTapopIkh eTaipia ekTIuG OTI TO TTPORANUA auTd PTTOPEI va
EMQAVIOTEN KAl 0€ AAAOUG TTEAATEG KAl £TO1 eVOIQQEPETAI VIO MIQ YEVIKH) AUCN HPE TV HOPPA VOGS
TTpoypAupaTog Java TTou UTTOAoYiCel Toug duvatoug ouvduacououg evog ouvoAou oToixeiwv. lMNa
Tapadelyua, €av éxouue Tpia @optia pe Bapn {5, 8, 9}, To TTpdypaupa Ba TTPETTEI va UTTOAOYICEl TO
akOAouBo ouvoAo uttoouvoAwv (dnA. To duvauoouvolro): {{}, {5}, {8}, {9}, {5, 8}, {5, 9}, {8, 9}, {5, 8,
9}}. ®uoikd dev pag evolagépel N OEIpd WE TNV oTroia eu@avifovTal Ta oToixeia. Zag divetal oTnv
OuVEXEIa £vag aAyopIBuog TTou uttoAoyilel To SBuVaPOTUVOAO EvOG GUVOAOU:

1. AnuioupyoUue TO KEVO GUVOAO Kal EI0AYOUNE TO KEVO GUVOAO oAV TTPWTO OTOIXEIO.

2. ZTnV OUVEXEIQ CAPWVOUNE OAa Ta OTOIXEIO TOU apXIKoU cuvOAou Kal

(1) dnuioupyolpe éva avTiypa@o TOU OUVAPOOUVOAOU TIOU €XOUME UTTOAOYIOEI PEXPI TWPA Kal
€10GYOUUE TO TPEXOV OTOIXEIO TTOU CAPWVOUNE 0€ OAQ T UTTOGUVOAQ TTOU TTEPIEXEI TO BUVANOGUVOAO.
(1) ka1 oT0 TEAOG CUYXWVEUOUUE TO TPOTTOTTOINUEVO BUVANOOUVOAO HUE QUTO TTOU UTTOAOYIoQUE OTO
TTPoNyoUuEVO Brua.

270 TTapAdEIYHa TNG ETTOUEVNG OeAidag PTTOpPEiTE va O¢iTe Ta PrpaTa Tou aAyopiBuou TTou xpeidlovTal
YIO VO TOV UTTOAOYIOHO TOu duvapoouvoAou Tou cuvolou {5, 8, 9}.

YAotroioTte Tov Trapamdvw aAyopiBuo oTtnv KAAGon PowerSet<A> OTou A gival 0 TUTTOG TWV
QVTIKEINEVWYV TOU OpPXIKOU ouvOAou yia TO oTToio BEAouuE va uTToAoyioouue TO duVAPOOoUVOAO Tou.
2T0 TPONyoUhEvO  TTAPAdEIYPO  evOIOQEPOUAOTE Yyl TO PowerSet<Integer>. H «kAdon
PowersSet<A> Ba TTpéTTel va UAoTTolEl TNV akOAoubn SIETTaQN:

interface POWERSET<A> { _
public Iterator<Set<A>> iterator ();

Kal va uttooTnpidel pia péBodo KATaoKeUNG £TC1 WOTE VA JTTOPOUNE VA YPAWOUE:
Set<Integer> s = new HashSet<Integer>();

s.add (5); s.add (8); s.add (9);

PowerSet<Integer> p = new PowerSet<Integer>(s);

Initial Select 5 Select 8 Select 9

Set

{0 (58 {8}, (2.8}

{0:.{5). {8}. {5.8}}

{{9}. {5.9}. {8.91.{5.8.9}}

—= copy (2.a)

— merge (2.b)

{0:{5). {8). {5.8}. {9}, {5.9}. {8.9}1.{5.8.9}}

a) (21 HOVASEG) ZUUTTANPWOTE T KEVA OTOV TTAPAKATW KWOIKA
class PowerSet<l> implements POWERSET<A> {

// PowerSet Field.

Set<2> p = new HashSet<2>();

// The constructor.

Pé)werSet(Set<A> s) {

}
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// The iterator. _
public Iterator <Set<A>> iterator () {
4

}
}

BonBeia: Ztnv B¢on 2 Ba TTpETTEl va OpIgETE TOV TUTTO TWV AVTIKEIMEVWY TTOU aTToBNKEUEl TA OTOIXEIQ
Tou OuvapoouUvoAou (OnA. Ta uTTooUVOAQ Tou apyxikoU cuvoAou). ZTnv Béon 3 Ba Trpémel va
UAOTTOINOTE TOV KOTAOKEUAOTH TNG KAAONG. ATToTeAsi TO 1m0 BUOKOAO KOPUATI TIG doknong Kal Ba
TIPETTEl VO TTIPOCEEETE 1IBIAITEPQ TIG HOPPOTTOINCEIG TUTTWV (type casts). Zag GuvioTATal VO UAOTTOINOTE
TpwTa TNV PEBODO XWPIC TTAPAUETPOUG TUTTWY KOl OTNV OUVEXEIQ va TTPOCBECTE TOUG YEVIKOUG
TUTTOUG TTOU XPEIACEDTE.

AlUon:
(3 points) 1
(3 points) 2
(12 points) 3 =
p.add(new HashSet<A>());//powerset is initialized with the empty set
for(Iterator<A> i=s. 1terator(), i.hasNext();) {//scan initial set
A X = (A) i.next O;
Set<Set<A>> ( = new HashSet<Set<A>>();//new powerset under
construction
for(Iterator<Set<A>> j=p.iterator(); j.hasNext();) {
Set<A> y = j.next();
Set<A> z = new HashSet<A>();//new powerset element under
construction
for(Iterator<A> k=y.iterator(); k.hasNext ;) {
z.add(k.next());

<A>
HashSet<A> (1 Set<A>)

z.add(x);//insert the current element of the initial set
q.add(z);//insert the current subset to the powerset under
construction

}
p.addA11(q);

(3 points) 4 = return p.iterator();

B) (5 povadeg) Moia cival n TTOAUTTAOKOTNTA XEIPIOTOU XPOVOU €KTEAEONG TNG WEBOBOU TTOU EXETE
uAOTTOINOEI; XPNOIYOTIOINOTE TOV OOUPTITWTIKO oUMBOAIoNO O() Kai SIKAIOAOYROTE TNV ATTAVTNOT)
oag. MNa eukoAia ayvoeioTe TNV TTOAUTTAOKOTNTA TwV PEBOdWY Tou MAaiciou ZuAAoywv AVTIKEIYEVWV
NG Java Tou XPNOIYOTIOINOTE KAl €0TIAOTE OTNV TTOAUTTAOKOTNTO TOU QAyOpiBuOU TTOU €XETE
uAoTroinoel.

AUon:
O(2"): There 2" are elements in the powerset, thus the complexity of the
algorithm is O(2")

Aoknon 7 (9 povadec) Ocwpia AVTIKEIHEVOOTPEPOUC MpoypappaTIoHoU

(a) (3 povadeg) E¢nyrioTte olUvTopa To OTTOTEAEOPA KABE £vOG OTTO TOUG TTAPAKATW TTPOCSIOPIOTEG
(modifiers) otnv dnAwaon piag petaBAnTrg dedouévwy (field variable):

- static

AUon:
Declares the field as a class variable rather than an instance variable. Only one copy of the
field is created and it is shared by all instances.

- protected

AUon:
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Modifies the visibility of the field so that only classes of the same package or sub-classes may
use the field.

- final

AUon:
Declares the field as a constant value.

(B) (3 povadeg) Moia cival n diagopd YETAEU TNG £vvolag TOU UTTO-TUTToU (Sub-type) Kai Tng uTro-
KAdong (sub-class); AwoTe éva amAd TTapddeiyua.

Auon:

A sub-type is a design issue while a sub-class is an implementation issue. A is a sub-class of B
if A extends B. A is a sub-type of B if any instance of A can be substituted for B. Not every
sub-type is a sub-class, and in java you can implement sub-types using interfaces which are
not sub-classes.

(y) (3 povadeg) Moia cival n dlaPopd PETALU TWV CTATIKWVY TOTTWV (Static types) avTIKEIYEVWY Kal
NG duvapikig déopeguong (dynamic binding) Twv peBddwv; AwoTe éva atTAd TTapadeIyla.

Auon:

Resolving the types of objects is performed in JAVA at compile-time, thus the static typing.
But when attempting to resolve (bind) which method to call, this is determined at run-time
and depends on the type of the object the method is being executed upon. Thus we say JAVA
supports dynamic binding.
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Interface Map<K,V>

void clear()

Removes all of the mappings from this map (optional
operation).

boolean
containskey(Object key)

Returns true if this map contains a mapping for the
specified key.

boolean containsvalue(Object
value)

Returns true if this map maps one or more keys to the
specified value.

Set<Map.Entry<K,Vv>> entrySet()

Returns a Set view of the mappings contained in this
map.

boolean equals(Object o)

Compares the specified object with this map for equality.

V get(Object key)

Returns the value to which the specified key is mapped,
or null if this map contains no mapping for the key.

int hashCode()

Returns the hash code value for this map.

boolean isEmpty()

Returns true if this map contains no key-value mappings.

Set<k> keySet()

Returns a Set view of the keys contained in this map.

V put(K key, Vv value)

Associates the specified value with the specified key in
this map (optional operation).

void putAlT(Map<? extends K,?
extends v> m)

Copies all of the mappings from the specified map to this
map (optional operation).

V remove(Object key)

Removes the mapping for a key from this map if it is
present (optional operation).

int size()

Returns the number of key-value mappings in this map.

Collection<V> values()

Returns a Collection view of the values contained in this
map.

Interface Set<E>

boolean add(E e)

Adds the specified element to this set if it is not already
present (optional operation).

boolean addAl1(ColTection<?
extends E> c)

Adds all of the elements in the specified collection to this set
if they're not already present (optional operation).

void clear(Q)

Removes all of the elements from this set (optional
operation).

boolean contains(Object o)

Returns true if this set contains the specified element.

boolean ]
containsAll(Collection<?> c)

Returns true if this set contains all of the elements of the
specified collection.

boolean equals(Object o)

Compares the specified object with this set for equality.

int hashCode()

Returns the hash code value for this set.

boolean 1sEmpty()

Returns true if this set contains no elements.

Iterator<ge> iterator()

Returns an iterator over the elements in this set.

boolean remove(Object o)

Removes the specified element from this set if it is present
(optional operation).

boolean . R Removes from this set all of its elements that are contained
removeAll(Collection<?> c) in the specified collection (optional operation).
booTean

retainAll(Collection<?> )

Retains only the elements in this set that are contained in the
specified collection (optional operation).

int size()

Returns the number of elements in this set (its cardinality).

Object[] toArray()

Returns an array containing all of the elements in this set.

<T> T[] toArray(T[] a)

Returns an array containing all of the elements in this set;
the runtime type of the returned array is that of the specified
array.




