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KAnpovopilkotnta

Inheritance



KAnpovouikotnta (Inheritance)

duvaTtoTnTEQ.

Mari;

e E€olkovOpunon xpovou MPOyPAPHPATLIGHOU
e AElomoinon GOKLYACUEVOU — ATIOCPAAPATWHEVOL KW LKA

Nwg;
e ZEKLVAPE amo pla bmep-kKAAon (superclass / Baoikrn kAdon)

e Tnv emekTeivoLPe dnulovpywvTag Pia umo-kAaon (subclass / mapayopevn KAdon)
e H umo-kAdon €xel TIG (OLEG CLUUTIEPLPOPESG PHE TNV LTIEP-KAAON Kal TPOCOETEL EEELOLKEVHUEVESG CUUTIEPLPOPEQG

F &
= [l

ok


mailto:riggas@ionio.gr

Tt KAnpovopeitat;

KAnpovopouvtat 6Aa ta pEAn TNG UTEPKAAONG:

e Mebdia (fields)
e MEBoboL (methods)
e EppwAevpeveg kKAaoelg (nested classes)

Aev KAnpovopolvTal ol KaTaokevaoTEeG (constructors)

e AAAQ pmopoUV va KARBouv amod Tnv utokKAdAcn PYe TN

VvV Akopa kat ta HEAN KAnpovopouvTal — anAwg dev elval dueoa nmpooBdciya amd Tnv vTTOKAdAoN.
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[M6oeg LTIEPKAQCELG HTIOPEL Va €XEL pLa KAAon;

H Java umootnpidel povo single inheritance (povr KAnpovouLkotTnTa):

MySuperClass

L MySubClass

I AvtiBeta pe tn C++ mov vmootnpidetl mMoAAATAN KANPOVOULKOTNTA.

e Kabe kAdon otn Java dppnta KANPOVOUEL TNV (BEYEREL[HFIISd) av 6ev dnAwvel pnTd KAamola aAAn
e H elval n govn_kAdon mou dev kKAnpovopei kapia aAAn

— TextPost
L — PhotoPost
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NMwg dnuLovpyoLHE PLa vTto-KAGon
Xpnon Aegng-kAeLdi :

// AnAwon Bacikn¢ kKAdonc
MySuperClass {
// ...
}

// AnAwon uvmo-kAdong

MySubClass MySuperClass {
// KAnpovouei oAa ta (un-private) peAn tng MySuperClass
// Kal mpooBetel ta 651kd TNG
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Mapadeilypa — AvapTtnoELG KOWVWVLKOL SLKTLOUL

AvapTnoELg OE €VA KOLVWVLKO dikTUO:!

e MnviOpata KeLYEVOUL
e dwTtoypapia pe Aeavta (Xwpic dAAo Keipevo)

Post {
String username;
String text;
timestamp;
likes;

PhotoPost
String filename;
String caption;

e PhotoPost.username / PhotoPost.timestamp / PhotoPost.text & kAnpovopunénkav ano tnv Post

e Post.text = kAnpovopeital kat ano tnv PhotoPost — mpoBAnua oxedlaocpol! Mia pwTtoypa@ikrn avaptnon dev Ba empeme va
exelL medio text. AtopBwvetat otnv emouevn dtapdve!la.
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KaAn mpakTikh — ATtOQLYN avtypagpng Kwoika

OpiZovpe otnyv vmep-kKAAon O,TL eival Kowvo. ITI1g uTto-KAdoelg pocBETovpe emmAgoyv edia kal pebodoug:

Post {

String username;

timestamp;
likes;

TextPost
String text;

PhotoPost
String filename;
String caption;

v DRY principle (Don't Repeat Yourself): évag kwdilkag, eva onueio aAAayng.
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Kataokevaoteg (Constructors) & KAnpovopikotnta

Ol kataokevaoTeg dev KAnpovopoLvTat,
, , _ Post {
aAAd kalouvvTal ge TN : :
String username;

Mepintwon TupmEpLPOpA timestamp;

YnepkAdon Kaleital appnta amnod .
exet default KATAOKEVLAOTEG . AL {
constructor VTIOKAGONG this.username = username;

, this.timestamp = System.currentTimeMillis();
0] KataoKevaotTng

LUTTOKAAoNG OPEIAEL
PNTIA va KaAeoel

YniepkAdaon dev
exel default

constructor
PhotoPost Post {
v H kAfjon MPEMEL va gival String filename;
N_nEWTIN MPOTAcn EVIOC TOU
KATAOKELAOTH UTIOKAAONG. PhotoPost {

super (username) ; // « MPWTN nPOoTacn, UMOXPEWT1Kd
this.filename = filename;
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Npootacia peAwv & KAnpovoulkotnta

Tpomomowntng 16wa kAdaon 16to package YmokAdaon [Mavtoo

ﬂ!ﬂ!ﬂ! V| V| V| V|
X
(package-private) X* X
X X X

*YiokAdoelg oe SLapopeTiko package dev BAenouv package-private peAn.

v Ta HEAN KAnpovopouvTal aAAd €ival mpooBdcipya JOVO HECW /A protected RVELSIoLYOAR 1{eYeYoi e el s I

Post {
likes; // KAnpovoueitail aAAd pun opato

increaselLikes { this.likes++; }
getlLikes() { this.likes; }
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Avapopa oe HEAN UTIEP-KAAONG — VS

this.<pélog> super.<p€hog>

AvagepeTal oe... HEAN TNG TpEXouoag KAAoNG | HEAN TNG AHEONG LTEPKAAONG

KAnon constructor | RapXI@Y — 1n €vIOAn I IA@ — 1n cVTOAN

KAnon pedodou this.method() super.method()

v Agv UMopeiTEe va XpnoLUOTIOLNOETE Kal
, Post {
Kat oTov idlo

. . reset {
constructor — kat oL Vo amatTovvIadl WG

MPWTN EVTOAR! this.likes = O;
this.timestamp = System.currentTimeMillis();

PhotoPost Post {
reset {
this.filename = newFilename;
super.reset(); // KaAel tn reset() tn¢ vnepkAdong
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YniookEALon peBodwv (Method Overriding)

Emava-vAomoinon ano pLa utokKAAon PiLag Post {
peBOdoUL oV £XEL KANPOVOUNOEL. String toString() {
, , , + this.username + + this.timestamp
Kavoveg Katd TNV UTIOOKEALON: + + this.likes + ;
o X Aev aAhdZovpe vmoypa®n N
ETILOTPEPOHUEVO TUTIO
e M Enutpénetal a_ui t')tei emninedo ST Loas 4
npooBaonc (m.x. [gEIRddY String toString // OoWwoTr) UMOOKEA 10N

public)] this.text + + super.toString();
. Emitpénetal yeiwon n e§alewypn

dnAwpevwyv exceptions, OxL

npPooBlnKn PhotoPost Post {
o ¥ Xpnowpomotlobpe mavta

— MPOOTATEVEL ATO

Adén vmoypa®ng

String toString { // compile error — &1apopeTiKr} vmoypayn
+ this.filename +
+ this.caption + + super.toString();

F &
= [l

ok


mailto:riggas@ionio.gr

MOAUVHOPYLOHPOG

Polymorphism



MoAvpop@pLopog (Polymorphism)

v Apxn tng BloAoyiag: €vag opyaviopog Pmopei va €XeL TOAAEG HOPYEG I KATACTACELG.

STOV AVTLKELPYEVOOTPAPN TIPOYPAUHATIONO (0 cuvOLACUS PHE KANPOVOULKOTNTA):

v Mpoypappatioupe yLa 1o YEVLIKO avti Tou e€elOLKEVHEVOUL.

// H MyWall SouvAeve1 ue Post — bev "E€per” yia TextPost/PhotoPost
MyWall {
ArrayDeque<Post> posts = ArrayDeque<>() ;

addPost // 6exetatl onotlodbnnote Post 1} vmokAdon Ttou
this.posts.push(p);

showPosts {
(Post p : posts) {
System.out.println(p); // kaAeil toString() tou mpayuatikoU TUMOU
System.out.println( );
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Mapadewypa — Toixog dnuooteboewyv (Wall)

Main {
main
PhotoPost ( );
.setPhoto( );
.setCaption( ) ;
.increaselLikes(); p1.increaselLikes(); p1.increaselLikes();

= TextPost( , ),
.increaselLikes(); p2.increaselLikes();

= MyWall() ;
wall.addPost(p1); // PhotoPost wg Post M
wall.addPost(p2); // TextPost w¢ Post ¥

wall.showPosts();

vV H E I 32 @R YpdpTnKe Wia gpopd yLa , aAAd Aeltovpyeil owoTd yla KaABe vTIOKAAON — TwpPA KAl 6TO HEAAOV, XWPIG
aAAayn.
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Ewkovikni kAnon pedodovu (Virtual Method Invocation)

daon Tuyivetat

MetayAwTttion | O compiler eA€yxel av n p€Bodog umdpxel otnv SNAWHEVN KAdon

EktéAeon H JVM kaAel tn p€Bodo tng KAAoNG oTnV omoia MPAYUATLKA AVKEL TO AVTLKEIPEVO

= TextPost( )
System.out.println(p);

// t Compiler: Post €xe1 toString()
// v JVM: kadel TextPost.toString() — €1KoVviki kKAnon

ZNUAVTLKO:

e Av n umepkAdon €xeL yeBodo pe idLo ovopa aAAd drapopeTiKN AioTa mapaPeETpwWyY — dev eival uTTOoKEALON, gival

e Ma va xpnotpomotnoete vmookeAlopevn YeBod0: LIS A L EIEI@!

e e avtiBeon pe constructors:

o N HIEIMUEAEION dev xperaletal va eival mpwtn €VTOAN Kat

o dev kaleital avtopata
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Npoooxn! StackOverflowError

TextPost Post {

String toString {
this.text +
+ this.toString(); // * AAGOS — avadpouikri kArjon otov €avtd TnC!

Exception in thread "main" java.lang.StackOverflowError
at TextPost.toString(TextPost.java:10)
at TextPost.toString(TextPost.java:10)
at TextPost.toString(TextPost.java:10)

H kAnon REERRdoSdanl @) (N xwpic qualifier) péoa oe vrtookeAlopévn pebodo kaAei Tnv idta p€6odo avadpoptka.
YA LaleaNie)iCelsToad-M super . toString () B

=N

AnuRteng Piyyag | riggas@ionio.gr | I6vio MavemtotApLio | TuRpa MANpo@opLKAg = 17
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Enitpenopeveg Ekxwpnoetg (Assignments)

// B Avagpopd vnepkAdonc - avTiKETUEVO UMEPKAAONG
= Post ( )

// 88 Avagpopd umokAAong - avT1KETUEVO UMOKAAONG
= TextPost( ,

// 88 Avagpopd unepkAdong - aAVT1KETUEVO UMOKAAONG
//  (mpoocBaon povo oe HEAN unepkAdong xwpic¢ cast)
= PhotoPost ( );
// p5.setPhoto( "photo. jpg"); // COMPILER ERROR

((PhotoPost) p5).setPhoto( ); // Bl explicit casting

// Avagopd vmokAdong - avtikeiuevo vnepkAdong: AEN emitpenetat
// PhotoPost p6 = new Post("Nancy”), // COMPILER ERROR

v H kKAnpovoplkotnta eivat govodpopn: vmokAdon IS-A vmepkAdon, 6xL To avamnodo.
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H kAaon Object

java.lang.Object



lepapxia KAacewyv otn Java

Kdabe kAdaon mou dev Kavel pnta Kamotag dAAng, dppnIa KANPOVOHEL TNV .

Baolkeg pgBodoL rn_c_;

MeEBobdog Mepypagn

public String toString() Avamnapdotaocn avtlKELPEVOU w¢ String

public boolean equals(Object obj) YUykplon avtikelgevwy (Aoykn todétnTa)

public int hashCode() Aplountikn kwdikomoinon (yita Maps, Sets)

public final Class<?> getClass() EmiotpePel TNV KAAON TOU AVTLKELPEVOU

protected Object clone()

Pnxo aviiypa®po avtlKELPYEVOL

public final void wait() / notify() NRANACINATeI IR ITTeRqNLY

v Ot urtokAdoelg ouvNOwG VTTOOKEAICOUV RUKIAENI@N, ELUEREI@R Kol REREEION .

v A Av unookeAioete CLUERRI@N, opeilete va vrtookeAioeTe kKal PEEHLEIGE — StapopeTikA oTATE TO CUPBOAALO TWV
collections (HashMap, HashSet).
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TeAeoTAg

Mpoodloplopydg TUTIOL AVTLKELPEVOU KATA TO XPOVO EKTEAEONSG:

// Zuvtaén: avapopa instanceof KAaon
(p TextPost)

texts++:

{s) PhotoPost)
photos++;

(13

I Kakn mpakTikn otav n Aoylkn e€aptdtal anod MAN60o¢ LTIOKAACEWV:

e Tt Ba cupuBei av mpootebeil vea vmokAdon KAEKe[lelxler3d ;
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MeEBobog — €VAAAQKTLKA TOUL

java.util.HashMap;

MyWall {
HashMap<String, Integer> countPostsByClass =

addPost {
this.posts.push(p);
= p.getClass().getName();
= countPostsByClass.get(className);
countPostsByClass.put(className, prevCount == null ?

showPosts {
System.out.println( + posts.size()
+ + countPostsByClass);
(Post p : posts) {
System.out.println(p);
System.out.println(

HashMap<>() ;

: prevCount +

);
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Pattern Matching yLa Java 16+ @

Amé tnv Java 16 (preview: Java 14-15), 10 vrtootnpilel pattern matching:

MNaAaidg tponog (Java < 15):

o) TextPost) {
= (TextPost) p; // XE1poKivnto cast — verbose!

System.out.println(tp.getText());

Néog tpoémnog e Pattern Matching (Java 16+):

(p TextPost tp) { // cast + binding os pia &vtoAr
System.out.println(tp.getText());

AKOHQ TILO EKPPACTLKO L&_(Java 21+):

TextPost tp + tp.getText();

PhotoPost pp + pp.getFilename();

|

v O binding_variables (, M) eival dltabeolpeg YOvo 0TO scope OTOU LOYXVEL N GLVONAKN.

23
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Sealed Classes — EAeyxopevn lepapyia Java 17+ @

éva interface):

// Movo TextPost, PhotoPost kai VideoPost emitpenstail va enekteivouv tnv Post
Post TextPost, PhotoPost, VideoPost {

72
}

// KdBe vmokAaon npenel va SnAwoel av eivai:
TextPost Post { ... // 6V EMEKTEIVETAT MEPALTEPW

PhotoPost ... // umopeil va enektabei eAevbepa
VideoPost // ENEKTEIVETA1 LOVO amo:

ShortVideo, LongVideo { ...

Nati; . . . , , .
' // 0 compiler Eepel ot1 Post e€ival navta TextPost, PhotoPost n VideoPost

« O compiler yvwpiZel OAeg TLQ = (p) A

unokAdoelg — exhaustive EipRRe) TextPost tp -> "B ' + tp.getText();

PhotoPost pp -> "© " + pp.getFilename();
VideoPost vp -> " " + vp.getDuration() +
// Aev xpelraletal default — exhaustive!

o« Acpaléotepog oxedlaopog APl —
Kaveic dev pymopel va mpoobeoel
"ekmANEN" vtokAdon

}s

e JuvepyddleTal dplota e pattern
matching

24
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fevikeg KAaoelg

Generics — M€pog A’



[evikég KAaoelg (Generics)

AOUEG oL OTIOLEG PTOpOLV va xpnotlpgomolnbolv og cuvovacouo pe MOAAODUG TUTOUG:

ArraylList<String> // Aiota Strings
ArrayList<Order> // Alota Orders

HashMap<String, Integer> // map ano String oe Integer

e KdBe yevikn KAAon €xel €vav N MePLOCOTEPOULG MAPAPETPLKOVG TUTIOUG (type parameters)
e OL MAPAPETPLKOL TUTIOL XPNOLYOTIOLOVVTAL OTLG HEBOOOULG yLa ONAWGCN OPLOPATWY / ETILOTPEPOPUEVWY TLHWV

ZU0pacn_ovouatoAoyiag:

Mpappa Inupaocia

Element (otolxeio cuAAoyng)
Key (kAetbi map)

Value (tipn map)

, , , omoloodnmote TUMOG

v OL mapapetplkoi TOTOL propolVv va eivat yovo avapepopevol (reference) tomol, OxL mpwtevovteg (int, double, ...).

F &
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YAotmoinon pLag yevikng KAaong

this.first
this.second

F getFirst this.first; }
S getSecond this.second; }

String toString
this.first + + this.second;

e OL MApAUETPLKOL TUTIOL dnAwvovTtal yeTA TO Ovopa TnNg KAAong
e XpnotLgomolouvtal WG _TUMOL MEdIWY, TAPAPETPWY, EMLOTPEPOPEVWYV TLHWYV
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A€lomtoinon pLag Yevikng KAaong

Main {
main
Pair<String, Integer> p1 =
System.out.println(p1); // A -

Pair<Integer, Integer> p2 =

System.out.println(p2); // 2 -

Pair<Integer, String> p3 = Pair<>(3,
System.out.println(p3); // 3 -C

e OL Mpaypatikoi TUTOL ONAwvovTal EVTOC KATd Tn dnAwon avilKELPYEVOU
e H oelpd avtioTol)Xel 0TN OELPd TWV MAPAPETPLKWY TUTIWYV

e To diamond operator (Java 7+): o compiler ocupmepdvel Toug TUTOLG Ao TN dAwon

F &
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levikég pEBoSOL (Generic Methods)

MEBoboL pe mapapeTpLlkolG TUMOUG — UTIOPOULV va opiZovTal Kal 0€ HN-YEVLKEG KAAOELG:
java.util.Collection;

CollectionUtil { // anAn (un-yevikn) kAdon

<E> String toString { // yevikn ugBodoc
= StringBuilder();
(Ee :c) {
sb.append(e.toString()) .append( );

}
sb.replace(sb.length() - 2, sb.length() - 7, );

sb.toString().trim();

e O MAPAUETPLKOC TUTIOC dnAwvetal yetafL tov access modifier kal Tov EMIOTPEPOPEVOL TUTIOU
e Katda tnv kAnon dev dnAwvoupe tov TUMO — 0 compiler Tov guumepaivel and Ta opiopata

CollectionUtil.toString(listOfStrings); // E ocvunepaivetar wg String
CollectionUtil.toString(listOfPairs); // E ovunepaivetal w¢ Pair<...>
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A€lomtoinon yevikng pedodov

ArrayList<Pair<String, Integer>> pairs = Arraylist<>();
pairs.add( Pair<>("A", 1));

pairs.add( Pair<>("B", 2));

pairs.add( Pair<>("C", 3));
System.out.println(CollectionUtil.toString(pairs));

// Output: A -1, B -2, C - 3

ArrayList<Pair<String, Double>> pairs2 = Arraylist<>();
pairs2.add( Pair<>( , ));

pairs2.add( Pair<>( , ));

pairs2.add( Pair<>( , ) ;
System.out.println(CollectionUtil.toString(pairs2));

// Output: A - 6.7, B -6.2, C - 6.3

v Alapopad anod YeVLKN KAAoN: TN YeVLKN KAdon dnAwvoupe QETMGEFESSES s - ISA@BE 0T YeVLIKI HEB0OO anmAwg
S ARIA ST S NRR LIS (@M — 0 compiler Bpiokel Tov TOTO HOVOG TOU.

I s
=N
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Bounded Type Parameters — Oplopgvol MNMapapetpikoi Tomol

MTmopoUue va MEPLOPLOOVHE TOUG TUTIOULG TIOV ETILTPETOVTAL WG TAPAUETPLKOL:

// Movo tumoi mou vAomoiouv Comparable<T>
SortedPair<T Comparable<T>> {

T smaller, larger;

SortedPair {
(a.compareTo(b) <= ©) { smaller = a; larger
{ smaller = b; larger

T getSmaller smaller; }
T getlLarger larger; }

}

SortedPair<Integer> sp SortedPair<>(5, 3); //
SortedPair<String> ss SortedPair<>("z", ), // &
// SortedPair<Post> sp2 = ...; // av Post 6ev vAomoieil Comparable

SUVTAKTLKO:

o RINDSLLEEEIEd — T nipénel va eival utokAdon r va vAotmoltei Tov Tutmo
o RIBGCHUEEI- N IWMES — T npenel va vhomnotei moAAanAd interfaces (moAAanAd bounds)
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Type Erasure — Alaypagn Tonwy

Ta generics otn Java vAomololvtal JEow type erasure: ol MapapgeTpLlkoi TOTOL apatpoldvIal Katd Tn_HETAYAWTTLON KAl
avilkaBiotavtal and tov bound toug (n ).

// Kwdikacg mou ypdeouus:
List<String> strings = Arraylist<>();
strings.add( )

= strings.get(");

// Tt1 BAenetr n JVM (uetd amo erasure):
= Arraylist();
strings.add( );
= (String) strings.get(0); // « o compiler e1odys1 cast autduata

JUVEMELEQ:

— X adovato (6ev E€povpe Tov TOTO T KATA TNV EKTEAEDN)

SN MR I el — X adUvato (o compiler v yvwpilel)
instanceof List<?> BV EXRTIAiER0ell
AR OINET G Tl Rl ArraylList<String> fGIM ArrayList<Integer> EAN{MTI IR di]i{e]y

F &
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e https://openjdk.org/jeps/409 — Sealed Classes (JEP 409, Java 17) (v€o)
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