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_ Programovnia, sgortmy duiitos (Ostew informetiky, PF UPLS)
oooo
og

[z 20 jetootriedala?

] Trieda je g a b | (vzor, ktory
predpisuje akéingt annn®
premenné a ake metody maju
objekty dane,] t
udeje pri zavolani tychto metdd

class
Turtle

—)
Qx

ET 1 OAT é
premenné

metody




Programovanie, algoritmy, zloZitost (Ustav informatiky, PF UPJ5)

ooog S - |
=l Rar ZrGiiamicotviad |

public class SmartTurtle extends Turtle

class
Turtle

ET T OAI ¢
premenné

class
SmartTurtle

(=0

class
Turtle
ETT OAT ¢1|d
premenné

metody

metody

i ATTEA ET1
premenné
i ATTEA T AO




Prememné’reféeen noneho typu

Turtle franklin :

AN

Referencie na objekty Nazov premenne]
akej triedy m'* h u
uloh e nv@remennej

| Premennafranklin  m?t hree f e r e rlen abjekyi
triedy Turtlte (auchovs8vaid 1 ¢ch rodn®

] Gpeci 8l nanulhadnaf &suca, he pren

neuchovava referenciu na objekt.
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Programovanie, algoritmy, zloZitost (Ustav informatiky, PF UPJS)

oooo N _ — )
B Noéna moraz Diplicita kodd d

) Duplicita kodu je neh i a d Z4nnahych dévodov:

| chyby

| Yadr Aba \::-:___b/
| optimalizacia ~—

1

budldce zmeny

J] Ri egeni e:
] metody
triedy

A—

| @&kni hni ce




Zadaniez(zzminula)a )

] Ci epphodiné spravak n i h,mdspc ebierky knih.
] Wy h avdna funkcionalita :
| viemev | oihfo énovejknihe
] od st rk@huizolzbierky
| vyp?2nazayv get knkhowkni hni ci
1
1
1

vV y p 2tie knithy, ktoré boli vydané v konkrétnom roku
vV y p 2tie &nihy, ktoré napisalkonkrétny autor

vV y p 2tie knihy, ktoré maju p o dm & ¢ lodnoteniaa s p® §
bodov (na stupnici 0-10)



oooo

=l Zadanié (z minulég)

....;ﬁﬂ)\ .\

] D'l ehintf®r m8ci e o:

nazov knihy

mena autorov

rok vydania knihy

h § n/ #8matika do ktorych spadéa

| kniham?® hrea @iac h § n (napr. "westerna
dobr odJ uhnk

) hodnotenie kvality knihy: 0-10

Am A A A




Zadaniapre progranay

J]Vkahdom rozumnom zadan?
kr%nov® (z8kl adn®) mnoh.i
| sakymidatami bude program praco

J]éingtannn® premenn®

] ak ® s|Im& bposkyt oaklduinkcionalisup .
ma program (objekty triedy) ma

] € metody



Zapuzdieniee (Encapsulation)

] Zabr a priameeu pristupu k datam
(vn¥t or nKmobjektea t I am

] Data a metddy , ktoré s nimi pracuju, su spolu

J]KahdK objekt navonok spr
(=metody), pomocou ktorého (a nijako inak) sa s
objektom pracuje

| objekty suzodpovedneé za
konzistentny obsahsvojichi n gt a npiemé&hnybh

| Ssobjektami sachcemer oz pr 8v ai
Iba cez ich metody

] Kong t r u krhetdyy(getter, setter)



Kanstkaktor

JI nicializuj e i n(gtnazikiade® p
hodnOt parametrov)

public class Book {

public Book( String title ) { Vol ani e 1 n®ho

this  (title, 0, 0); (@K sa pusthitjop
) prvy prikaz kongt r u kt
public Book( String title , int publicationYear

double rating ){

this . title = title ;

this . publicationYear = publicationYear

this . rating = rating
}

}
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oooo . _ _
i Raw ZrGjienn ew i des nmiee

] rozne typy knih:
] Vyt | akmikanekniha, audio kniha

ST_RTUP

| Kde s% ulohen®?
| Aky maju rozsah?

E

(o
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ooog . _ .
i Rar ZirGje e w ji de mive

J] Vytl anen8 kni ha
] n2sl o police
] typ va@azby, for ms§
| E-kniha
) link (URL alebo cesta k suboru)

] ponet (normo)str 8n

] Audio kniha
| adresar
J] verkositd (napr. v KB) a d

-\
0
~
Q

—_
—

] menainterprétov
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‘ J PAZ +—

._\ i

._\ i

class L
AudioBook

class _
PrintedBook
ET T OAT é1 Fa
premenné

ET T OAT é1 8
premenné premenné

metddy metody metody
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Veld nozdielieho @ispolo/oonéha..

] Knihyv 1 u b o v or majniektor rram@elne
data:
| identifikacia umiestnenia

J] rtzne defi novan8 ver kosi

] (pohet-isntkKr §mr m8§t, dfhka v mi
] dopl S ulgd¥e e
J] Kni hy v 1 ub omwappjnazdieiné or me
spr8vani e sthapndstii n Kc h
] vypis umiestnenia knihy
] sptsob ulohenia do s¥boru

| poskytovanied odat onnKch i nfor m§c



Veld nazdielneho ajspolo/obnéha.....

] Knihyv rubovor maglaed csmpme onn® d§
] nazovknihy

mena autorov

rok vydania

hs§nr e

hodnotenie kvality knhyna st upni ci od nul a

A A A

] Kni hy v 1 ubomwapagmrsejol foormme f unl
) String getTitle ()
)] boolean hasAuthor(String authorName)
] String toString () ovypi suj e (zatiar) |
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Ake tmedy)?




Programovanie, algoritmy, zloZitost (Ustav informatiky, PF UPJS)

oooo

2 Noona moraz DUplicita kodud v

) Duplicita kodu je neh i a d Z4nnahych dévodov:

| chyby

| Yadr Aba \::-:___b/
| optimalizacia ~—

1

budlice zmeny P

J] Ri egeni e:
] metody
triedy

A—

| @&kni hni ce
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0000
o Aké tieclyy?

class L'

PrintedBook

class L'

AudioBook

-~ —
-~
-~
-~

]
]
o
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oooo
(I Elinmimacias duw pclty rozsiteyim

. i,
clis L class L class L
PrintedBook EBook AudioBook

extends Book

extends Book extends Book
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Dediiénostl= rorsoraviier

] Vytvorime si triedu Book, ktora

| obsahuiespol onnN® d&8preavlindy kg
bez ohrfarrdw vake vystupuje

] Od nej oddedené triedy, t.] . triedy, ktoré
rozgiruj % viBogkamosti tri
] PrintedBook
) shelfNumber , pagesCount, format, cover
) EBookK
] link , standardPagesCount
] AudioBook

| folder , size, length, narrators
20



getl.acation

] Kahdkkni dn&Kbj ekt vie povec
nachadza
] String  getLocation ()

J]KahdK to povie po svojom
) PrintedBook
J]polica n. 15
) Ebook

] https://eknizky.sk/books/robinson -crusoe-2/

) AudioBook
] C:/lUsers/PAZ/Documents/Books/FranklinGoesToSchool/

21



KonGtuk turk & diediignost)

] Prvyprikazk on gt r mk & & r & y volanien d y
kongtruktor a (rozgidi o ptaasy je |
aleboinédhok ongtruktora vytyvas8i

J] Kongtruktor rodinovske,j]

super (...parametre... ),
J]Java pre aleni vKcho:

J] ak program8tor pravidlo ne
prvého riadku kong t r u k super (&

] pozor rodihovsl§§ tri eda r
kongt rYumdblénn (chypa)uh pri vyt vec
triedy

22



inmapcltiy &anftmihtork
J]Kahdg8 mBiadpos8 jeden kon

J]Ak nie je hiaden kongtru
programatorom, dopl n2 sa nevi d
kongtruktor:

public class Book{ Takto by vyzeral
— N | mpl i citnK]|K
public  Book() { keby ho boll

super (); ;

J .
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public class Library

public class Book
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oo
IQIDPAE .
( " Zoznamispréavcaknih |

F'=3
il A

public class Library
| o a ako m%8 ucl

s . public class Book
s N
" Mearpon public class ~ EBook

o
public class  PrintedBook publicclass  AudioBook

25



Renovujeme:zoznamn knih

] Prvy napad:
) Mame 3 triedy, dame 3 polia

public class Library {
private  PrintedBook [] printedBooks ;
private EBool] eBooks;
private  AudioBook|[] audioBooks ;
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Renovujeme:zoznamn knih

] Prvy napad:

] Al e potom m8me

public class Library {

public void vypisVsetko () {
for (int 1=0;1< printedBooks .length ; i++)
System.out.printin( printedBooks]i].toString());

for (int i=0;i< eBooks.length ; i++)
System.out.printin( eBookdi].toString());
for (int i=0;i< audioBooks .length ; i++)

System.out.printin( audioBookdi].toString());
}
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Renovujeme:zoznamn knih

] Filozoficka uvaha:

) PrintedBook je Book
) EBook je Book
] AudioBook je Book
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_ Programovnia, sgortmy duiitos (Ostew informetiky, PF UPLS)

oooo
i Premenne’reféren noneho typui
Turtle
‘Referend D NazQ- G
akej trie
ul oh

¥ nea abjeldyd
|l c)h rodn®

] Gpeci 8§l nanulhadnai s&k«ca, he pren
neuchovava referenciu na objekt.

] Premenna frank
triedy Turtle (a U
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ooogd
B Premenné’refgeen néného typul/

Turtle franklin :

____________________________

'Referencie na objekty ' Nazov premennej
‘akejtriedy m* hu by
ul ohen® v remenne |

| Premennafranklin m? hree f e r e rien abjekdyl
triedy Turtle at ri ed, ktor ® rToardegi r u

30



Premennéreferen noného typuo

Turtle franklin = new SmartTurtle ();
franklin  .step (100);

\

Chyba: Cezpremennu franklin

m:hem volad | en met-dy z trie
Turtle .Metody definované v

triede SmartTurtle su

nedostupné.
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Renovujeme:zoznamn knih

] Referencie typu Book m! huchovgvalil a
referencie na objekty tried PrintedBook,
EBook, AudioBook

J] Vvieme pristupovait Bookmet - da

] nevieme pri st upealoction k met -

public class Library {
private  Book[]  books;
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__ Programovanie, algoritmy, zloitost (Ustav informatiky, PF UPJS)
oood
2 Renovujeme>zoznaimm ki

] Ri egeni e:
] M&8me s2ce 3 triedy, ale stan2
] Stanz n8m vgade iba 1 cykl us

public class Library { .
private  Book[]]  books; N

public void printAll () {
for (int 1=0;i< books.length ;i++) {
System.out.println( books(i].toString());
}

33



Ale mameproblém

] Problém:
| Ke O v ¢ eknhilaoakojzistime umiestnenie?

] Nevi eme pr e dalacatma v.ol a

public class Library {

public void printAll () {
for (int 1=0;1< books.length ;i++) {
System.out.printin( books|[i].toString());
System.out.printin( books[i].getLocation());

The method getLocation ()
} IS undefined for the type Book

34



ldentifikjerner e a pretypujeme

] Operator instanceof

] Vieme porovnaid triedu objektu

public class Library  {

public void printAll() {
for (int 1=0;i< books .length ; i++)
System.out.printin( books [i].toString());
(if ( books [i]  instanceof PrintedBook ) {
PrintedBook  pBook = ( PrintedBook ) books [i];
System.out.printin ( pBook. getLocation());

N3

At (books [i] Instanceof AudioBook ) {
AudioBook aBook = ( AudioBook ) books [i];
System.out.printin( aBook .getLocation());

u



Renovujemezzoznasmm knih

] Kah d § knmaindjaké umiestenie
] pridame metodu getLocation do triedy Book?

] PrintedBook , EBook AudioBook v ramci metody
getLocation spravia uplne ind vec a s inymi
datami

] ...0 ktorych tvorca triedy Book nema
poSati a. . .
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ooogd
oo
[ [Paz

Programovanie, algoritmy, zloZitost (Ustav informatiky, PF UPJ5)

Preknyvameé: metod/

public class SmartTurtle extends Turtle

ET T OAI ¢
premenné

metodaA
metodaB

class
Turtle

class
SmartTurtle
(= O

class
Turtle

P

ETT OAT ¢1|d
premenné

metodaA
metodaB

+ETT OAT é1 9
premenné
+ metody
metodaA
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Preknyyanie metdd

J]Tvorca tr pedyimplénremsaciu
metody zdedene] z r odi nhovske,j t |
] ho ded?ZZm, mus?22m mali
] aj keO ded2m met - -du, m!hen

| prekrytie = ak ktokor v edvolda metodu (cez
akZsuk orpre&kmenn¥ r ef e ) ekonars® h o
preprogramovana implementacia metody

] Prekrytie = override

38



Polymarfizmus

] Polymorfizmus(vi act var ovosi

] Na objekte vieme volal met  -dy
Vv jej predkoch
| Aktrieda-potomok definuje rovnaku metodu ako trieda -predok
nastava prekrytie metody
| Met - du predka z ®ppekt pedsavidone

potomka
)| Rovnaka metdda = rovnaka signatura metddy (rovnaky nazov a
rovnakK ponet, poradie a typy pa

] Tento mechanizmus je nezavisly od typu referencujucej
premennej

| Objektvie to, akejtriedyje , anieto, akeho typu je premenna,
kt or8 ma ul ohen¥% referenciu nasé

] Typ premennej ur mefejeecovanyoh objektoehme
vol ai 39



Polymarfizmus

] Dop? ge me getlsotatiod u() ajdo triedy Book.

1PremennétypuBookquedia t ak¥%t o met - du

| T%t o met - du v g &PkntedBookegEBdok, t r i ed
AudioBooknebud¥% pouh2vaii, | ebo poul
getLocation () , ktorymi tato metodu prekryju

public class Book {
public String getLocation ({ i
retun e, 1T AAOET T OIETT xIte
}

40



Polymuarfizmus/fil oy

] KahdK o0bj e lkttLostion Z)a o®M0j§j
triedy

public class Library {

public void printAll() {
for (int 1=0;i< books.length ;i++) {
System.out.printin( bookdi]. toString ());
System.out.printin( bookdi].getLocation());

}
}
) Polymorfizmus: Vykona sa
Implementacia zodpovedajluca

triede, ktorej ten objekt je

i ngtanci ou.
41



Proldédoml v® msemwyy

J] Ak by sme sa chceli pred
met -de rodina pouhi | eme
volanie cez super

public class AudioBook {
public String getBookLocation () {

return Z2book location:" + super .getLocation ();

}
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Anotacie

] Informacia pre kompilator (.java -> .class

] @Override
] Upozorn2 Kkompil 8tor, he-|
‘eclipse’ kontrol uj e, NI zodpo:

public class EBook {
private  String link;

@verride
public String getLocation () {
return this .link;

}
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Paovimy rinomu S riajzims & ho e ian §

J] No keby s me toBtling e() ivratilap by
umiestnenie?

| Al e teStriag () jevtriede Booka nevidi na
I ngtannn® pr BrimedBook) EBook] e d
AudioBook

| Zavolame getLocation () v metdde toString () v
triede Book
| volame toString () na objekte triedy potomka

| objekt si teda zavola svoju prekryti metodu
getLocation ()

44



Polymuarfizmus:s 8 novinkaa?

] Myg a cudadosti v JPAZe

] onMousePresseddl e n o0 b préka/iie nr@etody z
triedy WinPane kde sme dali vlastnu implementaciu
avOa kpao!l ymorfizmu sa zavol a

] ZahadnytoString a System.out.printin

| metdda toString pochadza z triedy Object
I mM§& ju kahdK obj ekt
] jejprekrytim i mpl ement uj eme alkdamgo
(textov a) reprezentacia objekt ov danej triedy

| metddu toString v y u hSystesm.out.printin  , ale
aj Java, keO pri zlepovan?
referenciu prerobi 0 na reld
45






