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Ladéni je dvakrat tézsi nez psani kodu.
Takze kdyz napisete kod dle svych
nejlepsich znalosti, pak z definice nejste
dost schopni na to, abyste jej odladili.
-- Brian W. Kernighan (autor jazyka C)

Zrnka mudrosti

DU2 ?? total, ?? plny pocet, priemer ??

CV3 72 total, 61 plny pocet, priemer 2.14

Vzdy jsem si pral, aby pouzivani mého pocitace bylo
tak snadné jako pouzivani meho telefonu.
Prani se mi splnilo — uz nechapu, jak pouzivat telefon.

-- Bjarne Stroustrup (autor C++)




Quadterm — 1

= bude v pondelok 19.3. 17:20-19:00, H3/H6

= Quadterm je prezencne

= Quadterm je forma priebezného hodnotenia, takze student sa prezentuje
pomocou ISIC, v zmysle Studijného poriadku

= Quadterm riesite na skolskych pocitacoch
= overte si, i sa viete prihlasit’, spustit’ IntelliJ, ...

= Quadterm s internetom, zakaz pouzivat' akékol'vek prostriedky UI

= nulova tolerancia v pripade
= akékol'vek modely LLM, napr.chat-gpt, copilot, ...
= ,priatela na telefone", ¢i akejkol'vek zivej pomoci

= Quadterm sa neda nahradit’

= V pripade vaznych (zdravotnych) doévodov sa ozvite vopred

= bude skupina viac ¢asu, Studenti majuci narok na to sa ozvite vopred
= Quadterm pokryva témy: retazce, polia, triedy-dedicnost’

= Quadterm bude mat’ zverejnené sablony kodov a testy
= je dobré, s nimi vediet’ pracovat’ tak, aby vam pomohli, inak len zdrzia...



i PouZitie Al - opisovanie

*Pravidla zo stranky predmetu

-ak Student pri rieSeni pouzije netrivialny zdroj z internetu, ¢i akikolvek formu Al,
musi prevzatému kddu rozumiet’ a uviest’ zdroj v komentari rieSenia.
Inak je to posudzované ako opisovanie,

-prednasajlci moéze vyziadat Studenta o Podanie vysvetlenia k zdroju cudze;
myslienky, ak ma pocit, Ze Student pouzitému kodu nerozumie.

Vtedy je iniciativa na strane Studenta, aby niekomu z timu cudziu prebratu
myslienku vysvetlil v ¢ase riadnych cvicéeni,

*bodovym postihom pri opisovani a podvadzani je to, Ze cela domaca
Uloha/zostava oboch opisovacov nie je uznana - bodovy 'zisk’, ako keby sa
neodovzdala, okrem toho, za opisovanie je postih d’alSimi 100% bodmi za
konkrétnu Ulohu, t.j. -3 body pri domacej Ulohe, -15 quadterm, ...,
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Niektoré dnesné priklady
kédov v Jave nemaju hibsi

Triedy a objekty

dnes bude: ilustrovat’ (niekedy az do
absurdity) rozne jazykove

zhrnutie z minulej prednasky (abstrakcia a enkapsulacia) | konétrukcie a principy.

kompozicia objektov vs. dedenie
nemenitel'na (immutable) trieda
inkluzivny (triedny) polymorfizmus
interface, typy a podtypy
balickovanie - koncept package
ukryvanie metody/premennej: private, protected, public v package
vnorene triedy

literatura:

e Thinking in Java, 3rd Ed. (http://www.ibiblio.org/pub/docs/books/eckel/T1]-3rd-edition4.0.zip)
— 5: Hiding the Implementation, 7: Polymorphism

e Naucte se Javu — uvod
e http://interval.cz/clanky/naucte-se-javu-balicky/ ,
e http://interval.cz/clanky/naucte-se-javu-staticke-promenne-a-metody-balicky/




* Dnedné ciele

o Daily Coding Problem

Good morning! Here's your coding interview problem for today.

This problem was asked by Google.

Explain the difference between composition and inheritance. In which
cases would you use each?



Class

Declaration —public class Stack {

Variable private Object items;
public Stack(d {
Constructor items = new Object(l@);

Deklaracia triedy

(rekapitulacia z minulej prednasky)

Methods

__,class MenoTriedy {// MenoTriedy.java

TeloTriedy ‘
}
= [public] trieda je vol'ne pristupna, inak je pristupna
len v danom package
— = [abstract] trieda nemoze byt instanciovana (asi obsahuje
abstr.metodu) t.j. neexistuje objekt danej triedy
= [final] trieda nemoze mat’ podtriedy, , potomkov"
= [extends supertrieda] trieda je podtriedou inej triedy, dedicnost



Deklaracia metody

(rekapitulacia z minulej prednasky)

— Hp MenoMez‘o'a’y(argumenty)I {

telo metody
/
— o [static] triedna metdda, existuje nezavisle od objektov triedy
— o [abstract] metdda, ktora nie je implementovana,bude v podtriede
— o [final] metdda, ktora nemoze byt’ predefinovana, bezpecnost’

Access Lavel Method Name

| |

public Object push(Object item)

| |

Return Type Arguments



Tony Hoare: Abstraction arises from a recognition of similarities
between certain objects, situations, or processes in the real
world, and the decision to concentrate upon those similarities
and to ignore for the time being the differences.

Abstrakcia

(rekapitulacia)

abstract public class Polynom { // uloha z cvicenia 3
abstract double valueAt(String[ ] vars, double[] values); // hodnota
abstract Polynom derive(String var); // derivacia podl'a premennej
}
public class Konstanta extends Polynom {
double m; // reprezentacia konstanty
public Konstanta (double m ){ this.m=m ; } // konstruktor
public double valueAt(String[ ] vars, double[] values){ return m ; }
public Polynom derive(String var){ return new Konstanta(0); } // derivacia
public String toString() { return String.valueOf(m); } // textova reprezent.
}
public class Premenna extends Polynom { ... }
public class Sucet extends Polynom { ... }
public class Sucin extends Polynom { ... }



Singleton navrhovy vzor

(rekapitulacia)

public class Singleton ({

// tento konstruktor sa neda zavolat zvonku, lebo je private. Naco teda je ?
private Singleton() { } // navySe ni¢ moc nerobi...

// m6zeme ho zavolat v ramci triedy a vytvorime tak jedinu inStanciu objektu
private static Singleton instance = new Singleton();,

public static Singleton getInstance () {//vrat jedinu inStanciu

return instance;

}

public String toString() { return "som jedinecny"; }

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

// v ingj triede nejde zavolat’ Singleton object = new Singleton();
Singleton object = Singleton.getInstance() ;

System.out.println(object) ;




Null Pointer Pattern

(navrhovy vzor ako priklad abstraktnej triedy)

}

public abstract class AbstractStudent ({
protected String name;
public abstract boolean isNull() ;
public abstract String getName () ;

public class RealStudent exten
AbstractStudent {

public RealStudent (String name) {
this.name = name; }

@Override

public String getName () {
return name; }

@Override

public boolean isNull() ({

b}

return false;

public class NullStudent extendsl
AbstractStudent {
@Override
public String getName () {
return "no name"; }
@Override
public boolean isNull() ({
} o)

return true;



NullPointer Pattern

(pouzitie)

public static AbstractStudent newStudent (String name) {

Il vrati Realneho resp. Null Studenta
Il nikdy nevrati Abstraktného ...

if (name != null && name.length() > 0) // napr. podla mena...
return new RealStudent (name) ;

else
return new NullStudent() ;

} Il vrati Abstraktny je vlastne zjednotenim Realnych a Null stud.
AbstractStudent[] group = { /] pole Realnych resp. Null studentov
newStudent ("Peter"),
newStudent (""), Peter
newStudent ("Pavel"), no name
newStudent (null) }; Pavel
for (AbstractStudent as : group) no name

System.out.println(as.getName()) ;




Kompozicia objektov

(agregacia objektov)

pojenie viacerych objektov do jedného, ktory poskytuje funkcionalitu vSetkych
spojenych objektov

class A { // trieda A so svojimi metddami, default.konstruktor
public void doA() { ... } ... }

class B { // trieda B so svojimi metddami, default.konstruktor
public void doB() { ... } ... }

class C { // trieda C spaja triedy A + B
A a = new A(); // vlozena referencia (!) na objekt a typu A
B b = new B(); // vlozena referencia (!) na objekt b typu B

}

C ¢ = new C(); // vytvoreny objekt obsahujuci a:A aj b:B

c.a.doA(); // interné hodnoty a:A, b:B by mali byt skryté v C

c.b.doB(); // white-box
Kompozicia v Jave je vzdy cez referenciu, 4).

v C++ je prostrednictvom hodnoty alebo referencie.



Kompozicia objektov

(druhy pokus, krajsie)

class A { // trieda A so svojimi metddami, default.konstruktor
public void doA() { ... } ... }

class B { // trieda B so svojimi metddami, default.konstruktor
public void doB() { ... } ... }

class C { // trieda C spadja triedy A + B

private A a = new A(); // vlozena referencia (!) na objekt a typu A
private Bb = new B(); // vlozena referencia (!) na objekt b typu B
publ!c vo!d doA() { a.doA(); } // delegovan!e Z tr!edy A do C Ak je ich vela,
public void doB() { b.doB(); } // delegovanie z triedy B do C  trochu otravné

}

C c = new C(); // vytvoreny objekt obsahujuci a:A aj b:B
c.doA(); // interné hodnoty a:A, b:B su skryté v C
c.doB(); // black-box

Cc.java , Ccc.java




IntelliJ vam pomoze
(Alt-Insert)

class Cab { // trieda C spdja public v°aifid:]ff*)(.) {

private A a = new A(); // }
private B b = new B(); //

public void doB() ({

b.doB();
Generate . }
Constructor Select Target to Generate Delegates for >
Getter
Setter iz = T
Getter and Setter v 8 Cab
toString() Fa B
Override Methods...  Ctri+0
Delegate Methods... I Select Methods to Generate Delegates for X
Test...
Copyright iz = =
Web Elernentis) [ v B A

dob(}void
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Dedenie vs. Kompozicia 5

(vSetko pozname, aj tak nas to zaskoci)

ublic class Nadtrieda { publicclass Podtrieda extends Nadtrieda
String[] pole = new String[100]; private int addCount = 0;
int counter = 0; @Override

public void add(String s) { //pridaj 1  public void add(String s) { //pridaj 1
pole[counter++] = s;

} super.add(s);
public void addAll(Strin }
for(String s: pridaj vsetky @Override
add(s); public void addAll(String[] c) {// pridaj
} ? addCount += c.length; /] vSetky
} super.addAll(c);
public static void main(String[] args) { )
Podtrieda s = new Podtrieda(); public int getAddCount() {
s.addAll(new String[ ]{"Peter", "Pavol"}); return addCount; }

System.out.printin(s.getAddCount()); // Co je vysledok ??? 5 alebo 4 ? pogtried. ave
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To isté s kompoziciou

public class Kompozicia { // ,Podtrieda"™ z predosleho slajdu
private Nadtrieda n = new Nadtrieda(); // vlozena nadtrieda
private int addCount = 0;
// nie je @Override
public void add(String s) { //pridaj 1
addCount++;
n.add(s);

}

// nie je @Override public static void main(String[] args) {

_ _ _ Kompozicia s = new Kompozicia();

public void addAll(String[] ©) 1 5 addAll(new String[]{"Peter", "Pavol"});
addCount += c.length; System.out.printin(s.getAddCount());
n.addAll(c); }

1 // Co je vysledok ??? ) zlebo 4 2?2

public int getAddCount() {
return addCount; } Kompozicia.java




)

i Dedenie vs. Kompozicia

= pri dedeni je nadtrieda zovéeobecnenim, = Pristup ku skomponovanym

obsahuje len spolo¢né metddy a atriblty objektom je len cez interface
véetkych podtried (alias delegovane metody)

= podtrieda je konkretizaciou s rozSirenim nadtriedy, o
0 nové metddy, triedy a o novu ...teda, ak komponovane objekty
funkcionalitu véeobecnych metéd neurobite public © ale private

+ nadtrieda sa 'ahko modifikuje, dopiia, ... T interne metody/atributy

skomponovanych podtried s
= z podtriedy Casto vidime detaily nadtriedy, dobre ukryté

a _m?ze']“e ich m9d|f|kov?:c’, Prep|sat’ - je narocnejsie definovat’ interface
Riesenie: poznaj a pouzivaj pre skomponované objekty, ako
final — metdda nemoze byt prepisana v pri dedeni (to je zadarmo)
podtriede
private — metoda/atribut nie je vidiet' v
podtriede



public class QueueUsinglnheritance<E>
extends ArrayList<E> {

public void enqueue(E e) {}
public E dequeue() { return null; }

* Dedenie vs. Kompozicia

public class QueueUsingComposition<E> {
private List<E> g = new ArrayList<>(); -

public void enqueue(E e) {} j
public E dequeue() { return null;} N\ _/

= front nie je podtyp zoznamu, preto
nema preco byt od neho podedeny

= podtyp, podtrieda je nieCo uzsie,
SpecializovanejsSie, viac metddami

= podedeny front disponuje metodami
zoznamu, get, remove, ¢o by nemal




Immutable object

(nemenitel'na trieda — v prednaske .py)

= objekt, ktorého hodnotu (stav) nembézeme zmenit’

public class Mutable { // tento asi nebude immutable :-)
private int x;
public Mutable(int x) { this.x = x; } // konStruktor
public int getX() { return x; } // getter
public void setX(int x) { this.x = x; } // setter
@Override

public String toString() { return "Mutable [x=" + x + "]";}

}
Mutable objl = new Mutable(77);

Mutable obj2 = objl; // reference sharing, najvacsia katastrofa po NPE

System.out.println(objl); Mutable [x=77]

System.out.println(obj2); Mutable [x=77]

objl.setX(999);

System.out.println(obji1); Mutable [x=999]
System.out.println(obj2); Mutable [x=999

Mutable.java




Immutable object

(druhy pokus)

= objekt, ktorého hodnotu (stav) nembézeme zmenit’

final class Immutable {// trieda je final, nemozno vytvorit jej podtriedu
private final int x;// stavovu premennu nemozno zmenit, dostane

public Immutable(int x) { this.x = x; } // hodnotu v konStruktore
public int getX() { return x; } // ma len getter, nie setter
@Override

public String toString() { return "Immutable [x=" + x + "]"; }

}
Immutable objl = new Immutable(77);
Immutable obj2 = objil;

System.out.println(obji); Immutable [x=77]

System.out.println(obj2); Immutable [x=77]
objl = new Immutable(999); // inak sa objl neda zmenit
System.out.println(obji1); Immutable [x=999]

System.out.println(obj2); Immutable [x=77]

Mutable.java




Immutable object

(zhrnutie)

Immutable object:

= jez final triedy, aby nebolo mozné zmenit’ stav z objektu podedenej triedy
= triedne premenné su final, ergo konstanty, ziskaju hodnotu v konstruktore
= logicky neponuka settery...

Pouzivanie Immutable objects ma svoje:
m v?hody

= patri to medzi ,best practices"

= pri konkurentnych vypoctoch (vlaknach/threads) potrebujeme synchronizované datové
Struktury, inak thread-safe, ziadne vlakno neméze hodnotu zmenit' len skopirovat-a-zmenit’

= aj nevyhody

= alokovanie/upratovanie pamate je relativne najdrahsia operacia VM

Vzdy zvazte podla konkrétnej aplikacie:
= nepatrné spomalenie v run-time vam moze usetrit’ hodiny v debug-time...

Priklad: String, ...



Dedenie je jedna z foriem
polymorfizmu

Polymorfizmus je ked hodnota premennej moze patrit’ viacerym typom
= Uuniverzalny
funkcia naraba s (potencialne) nekonecnym poctom suvisiacich typov
= inkluzivny, dedenie, class-inheritance
= objekt podtriedy sa moze vyskytnat’' tam, kde sa caka
objekt nadtriedy
= parametricky
= generics: public ArrayStack<E> Stack<E>
= ad-hoc
funkcia naraba s konecnym poctom (zvacSa nesuvisiacich) typov
= pretazovanie (overloading)
= Vvoid foo(int x), void foo(float x)
= pretypovavanie (cast)



Meaningless
Slgn

Inkluzivny polymorfizmus

Mantra:objekt podtriedy moze byt tam, kde sa caka objekt nadtriedy

public class Superclass {
public void zoo() { }
)

public class Subclass extends Superclass {
public void too() { }
}

public static void foo(Superclass x) { }
public static void goo(Subclass x) { }

public static Superclass choo() { return new Superclass(); }
public static Subclass hoo() { return new Subclass(); }

foo(new Subclass()); hoo().too();
goo(new Superclass()); ® hoo().zoo();
Superclass supcl = hoo(); choo().too(); ®
Subclass subcl =choo(); @ choo().zoo();

superclass.java, subclass.java, test.java




foo: /foo/ Term of disgust.

= Used very generally as a sample name for absolutely anything, esp.
programs and files (esp. scratch files).

=  When ‘foo’ is used in connection with ‘bar’ it has generally traced to the
WWII-era Army slang acronym FUBAR (‘Fucked Up Beyond All Repair’ or
‘Fucked Up Beyond All Recognition’), later modified to foobar.

= "Foo" and "bar" as metasyntactic variables were popularized by MIT and
DEC, the first references are in work on LISP and PDP- 1 and PrOJect MAC

from 1964 onwards.




i Interface

= je subor metdd, ktoré objekt danej triedy pozna, ... musi !

= ak trieda implementuje interface, t.j. kazda jej inStancia pozna vsetky
metody z inteface

Priklad: java.lang.Comparable
public interface Comparable<T> { // kto che byt Comparable

int compareTo (T o) ; // musi poznat compareTo

}
public class Student implements Comparable<Student> {

private String name; // chybaji gettery a settery
private int age;
public int compareTo (Student o) {
if (this.age > ((Student) o) .getAge()) return 1;
else if (this.age < ((Student) o) .getAge()) return -1;
else return O;

ool Student.java
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Interface ako typ

Iny priklad: implementujte haldu pomocou pola, aby spifiala:
interface HeapStringInterface { // reprezentujte Max-heap

public String first(); // vrati najvacési
public String remove () ; // odstrani najvacsi
public void insert(String str);// prida prvok
}
= interface na rozdiel od triedy nema instancie, nejde urobit’' new Comparable
= interface zodpoveda tomu, o pozname pod pojmomT Y P
interface Car { interface Bus {

int speed = 50;// in km/h int distance = 100,// in km
int speed = 40,;// in km/h

public void distance() ; _ _
public void speed() ;

}
= interface teda mo6ze obsahovat’ premenné, ale su automaticky static a final,

aj ked' ich tak nedeklarujeme... ® skoda, CistejSie by bolo, keby to Coriove
kompilator vyzadoval, teda £inal static int speed = 50; Bus.java



Meaningless

Viacnasobny interface -

(nahrada za chybajuce viacnasobné dedenie)

=« trieda preto moZe implementovat’ (spifiat’) viacero roznych interface
class Vehicle implements Car, Bus ({

public void distance() {// ale musi implementovat vsetky

System.out.println("distance 1is " + distance);

}
public void speed() { // predpisané metdédy zo vsetkych
System.out.println ("car speed i1is " + Car.speed);

System.out.println ("bus speed 1is " + Bus.speed);

}
Car cl = this; // this je Vehicle, takZe bude aj Car,
Bus bl = this; // aj Bus
Bus b2 = cl; FRrarar:
Vehicle v = new Vehicle() ;
System.out.println (v.speed); FRrarar:
System.out.println(((Car)v) .speed);

System.out.println(v.distance); Vehicle.java



Abstract vs. Interface

(rekapitulacia — tentokrat uz v Jave)

aky je rozdiel medzi abstraktnou triedou a interface:
= abstract class XXX { ... foo(...) ; } a interface XXX {... foo(...) ; }

1. trieda dedi od abstraktnej triedy, pricom trieda implementuje interface

2. rovnako nejde urobit’ new od abstraktnej triedy ani od interface

3. abstraktna trieda moze predpisat’ defaultné spravanie v neabstraktnych metddach

4. abstraktna trieda vas donuti v podtriedach dodefinovat’ spravanie abstraktnych metod
5. trieda moze zaroven implementovat’ viac interface, ale nemoze dedit’ od viacerych

moze mat’ abstraktné aj neabstraktné metody len abstraktné public, takze public abstract ani nepiSeme
dve abstraktné triedy nemo6zeme podedit’ do jednej interface podporuje viacnasobné dedenie
moze mat’ final/non-final, static/non-static premenné len static a final, takze k nim static final ani nepiSeme

moze mat’ statické metddy (napr. main), aj konstruktor  ——ni€-ztoho —

abstraktna trieda moze implementovat’ interface Interface nie je implementaciou abstraktnej triedy
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i Interface a dedenie

= podtrieda dedi z nadtriedy metddy a atribity (dedenie = class inheritance)
= interface sa tiez moze dedit’ (z typu dostaneme jeho podtyp)

= hodnota podtypu je pouzitel'na vsade tam, kde sa Caka nadtyp

ALE:

trieda implementujuca podtyp nie je podtriedou triedy implementujucej nadtyp
= interface ma len final a static premenné

interface NadInterface { // nadtyp

interface PodInterface extends NadInterface {// podtyp

// trieda implementujlca nadtyp
class NadInterfaceExample implements NadInterface

// trieda implementujica podtyp
class PodInterfaceExample implements PodInterface
NadInterface.java, PodInterface.java
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i Interface vs. class inheritance

public interface NadInterface ({
public void add(String s) ;
int aa = 9;

public class NadInterfaceExample
implements NadInterface {
public void add(String s) { }
public int a;

public interface PodInterface
extends NadInterface {
public void addAll (String[] p):;
int bb = 10;

public class PodInterfaceExample
implements PodInterface ({
public void add(String s) { }
public void addAll (String[] p) {}
public int b;

NadInterfaceExample a PodInterfaceExample nie st podtriedy

NadInterfaceExample niel = nie;
NadInterfaceExample nie2 = pie;
PodInterfaceExample piel = nie;
PodInterfaceExample pie2 = pie;

©
®

®
©
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Interface vs. class inheritance

NadInterfaceExample nie = new NadInterfaceExample () ;

PodInterfaceExample pie = new PodInterfaceExample () ;

pie.addAll (null); ©

nie.addAll (null); &

NadInterfaceExample a PodInterfaceExample nie su podtriedy
NadInterfaceExample niel = nie; ©

NadInterfaceExample nie2 = pie;

®
PodInterfaceExample piel = nie; ®
PodInterfaceExample pile2 = pie; ©

public interface NadInterface {

public void add(String s); public interface PodInterface
int aa = 9; extends NadInterface {

I [ ubli id addAll ( i [1 g
System.out.print (pie.b); @ SRR
S YS tem . O U t . pfln t (pl e o a) ; ® public class NadInterfaceExample j

implements NadInterface { public class PodInterfaceExample
. ' . public void add(String s) { } implements PodInterface {
SyStem- OUt-prlnt (pleobb) 7 @ public int a; puglic void add(String s) { }
public void addAll (Stringl[] p) {}
System.out.prlnt(ple.aa);O e
InterfaceExample.java
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Interface vs. class inheritance

NadInterface

PodInterface

NadInterface

NadInterface
NadInterface
PodInterface

PodInterface

ni = new NadInterfaceExample ()
pli = new PodInterfaceExample ()

je nadtyp PodInterface

niel = ni;

nie?2 = pi;

piel ni;

© PO O

pie2 = pil;

public interface NadInterface {
public void add(String s);
int aa = 9;

public class NadInterfaceExample
implements NadInterface {
public void add(String s) { }
. . . . . public int a;

; // nie
; // pie

public interface PodInterface
extends NadInterface {
public void addAll (Stringl[] p) -

int bb = 10;

List<String> Ist = new ArrayList<String>();

public class PodInterfaceExample
implements PodInterface {
public void add(String s) { }
public void addAll (String[] p) {}
public int b;

InterfaceExample.java




z vasej C++ prednasky viete, ze:

,Cim viac sa program rozrasta, tym viac
pribuda globalnych premennych. Je
rozumneé ich delit’ do akychsi rodin, spajat’

logicky zviazané premenné jednym
Pa C ka g e priezviskom — namespace"

Package je adekvatny koncept v Jave.

Definicia: definicia:
package balicek;  // subor Trieda.java patri namespace rozmery {
public class Trieda { // do balika balicek int sirka;
int sirka; int dizka;
int dlzka;
) by
PouZitie bali¢ka: pouzitie:

import balicek.Trieda; // pouzi Trieda z balicek rozmery::sirka alebo
alebo using namespace rozmery;
import balicek.*; // ber vsetky triedy z balicek

... // @ potom v programe ...

... Trieda o = new Trieda();

... 0.dlzka = o.dlzka;

Nepouzitie balicka:
balicek.Trieda o = new balicek.Trieda();
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Package java.lang

BaliCkovanie

Shing The String class represents character strings.

StingBuffer 4 thread-zafe, mutable sequence of characters.

StringBuilder A ratable sequence of characters.

Svstemmn The Swstemw class contams several usefil class fields and methods.

= v prostredi Eclipse existuju tri Urovne abstrakcie: project-package-class,
= project nema podporu v jazyku Java,
= package je zoskupenie suvisiacich typov: napr. tried, interface, ...

Priklady uz pozivanych balickov sme videli:
balik java.lang obsahuje o.i. triedy java.lang.Math, java.lang.System, ...

= pouzitie deklarujeme pomocou konstrukcie import:
= pouZitie jednej triedy z balicka import java.lang.Math;
= VvSetkych tried z balicka import java.lang.*;
= statické metddy/konstanty z triedy z balicka import static java.lang.Math;

Preco balickovat'

= aby suvisiace veci boli pokope (v adresari),

aby v adresari bolo len rozumne vela .java, .class suborov,
aby sme si nemuseli vymyslat’ stale nové unikatne mena tried,
aby Java chranila pristupu dovnutra balicka (uvidime),



http://java.sun.com/docs/codeconv/html/CodeConvTOC.doc.html

i Konvencie (nielen bali¢kovania)

Triedy, napr.: class Raster; class ImageSprite;, package C

= meno triedy je podstatne meno, kazde podslovo zacina velkym pismenom
(mixed case), cele meno zacina vel’kym pismenom.

Balik, napr.: package java.lang;
= malym pismenom.

Metody, napr.: run(); runfFast(); getBackground(),
= mena metdd su slovesa, zacinaju malym pismenom.

Premenné, napr. int i; char ¢; float myWidth;
= zacinaju malym pismenom, mixed case, nezacinaju _ resp. $
Jednopismenkove mena su na docasné premenne.

Konstanty, napr. static final int MIN_WIDTH = 4, static final int
MAX WIDTH = 999, static final int GET_THE_CPU = 1,

= Velkymi, slova oddelené ("_").



Vytvorenie balicka

= pre pomenovanie balicka sa pouziva inverzna doménova konvencia:
= package sk.fmpi.prog4.java_04;
= triedy balicka su potom organizované v jednom adresari:
= <workspace>\sk\fmpi\prog4\java_04\...
= <workspace>/sk/fmpi/prog4/java_04/...
= Standardné balicky JavaSE zacinaju s java. a javax.
= balicky mézu mat’ podbalicky, napriklad:
= package sk.fmpi.prog4.java_04.0ne;
= package sk.fmpi.prog4.java_04.Two;
= import sk.fmpi.prog4.java_04.*; spristupni triedy balicka, ale nie
podbalickov — import nie je rekurzivny
package sk.fmpi.prog4.java_04;
import sk.fmpi.prog4.java_04.*;
public class Test {

public static void main(String[] args) {
Alpha nad = new Alpha(); // chyba

Subor: Test.java



Viditel'nost’

‘L metod/premennych

Trieda
= private +
= Nic +
= protected +
= public +
Priklady:

public final int MAX = 100;
protected double real, imag;
void foo() { }

private int goo() { }

Package Podtrieda Inde

+ -
+ +

+ + +

// deklaracia viditelnej konstanty

// lokalne premenné

// metodu vidno len v balicku

// najrestriktivnejsie-fciu je len v triede



Pristup na
Urovni triedy

package One; // definuje triedy patriace do jedného balika

public static void main(String|] args) {
Alpha a = new Alpha();

// v ramci triedy vidno vsetko
a.privateMethod();
a.packageMethod();
a.protectedMethod();
a.publicMethod();

public class Alpha {
private int iamprivate = 1;
int iampackage = 2;
protected int iamprotected = 3;
public int iampublic = 4;

private void privateMethod() {}
void packageMethod() {}

protected void protectedMethod() {} a.lamprivate
public  void publicMethod() {} a.lampackage
a.iamprotected
a.iampublic
} ’ Public method can be accessed

from any other class.

https://docs.oracle.com/javase/tutorial/java/javaO0/accesscontrol.html Subor: Alpha.java



Pristup na
urovni package

package One; // dalSia trieda z balika One

public class DeltaOne {

public static void main (String[] args) {
Alpha a = new Alpha();

//a.privateMethod(); // nevidno, lebo je private v triede Alpha
a.packageMethod();

a.protectedMethod();
a.publicMethod();

// a.iamprivate // nevidno, lebo je private v triede Alpha
a.iampackage
a.iamprotected

a.iampublic Package method can be accessed from
} any other class in the same package.

}

https://docs.oracle.com/javase/tutorial/java/javaO0/accesscontrol.html Subor: DeltaOne.java



Pristup z podtriedy

package Two; // iny balicek
import One.*; // import.vSetky triedy z One( Alpha a DeltaOne)

public class AlphaTwo extends Alpha { // podtrieda triedy Alpha
public static void main(String[] args) {
Alpha a = new Alpha(); // Alpha nie je podtrieda
//a.privateMethod();  // nevidno, lebo je private v triede Alpha
//a.packageMethod(); // nevidno, lebo sme v package Two
//a.protectedMethod(); // nevidno, aj ked sme v podtriede AlphaTwo,
// lebo a:Alpha nie je podtrieda AlphaTwo

a.publicMethod();

Protected method declared in a superclass can be

// a.iamprivate + accessed only by the subclasses in other package or any
// a.iampackage + class within the package of the protected members' class
// a.iamprotected + // to isté

a.iampublic;

// protected v AlphaTwo mozno aplikovat’ len na
AlphaTwo a2 = new AlphaTwo(); // AlphaTwo, alebo jej podtriedu
a2.protectedMethod();
r = a2.iamprotected;

}

https://docs.oracle.com/javase/tutorial/java/javaO0O/accesscontrol.html Subor: AlphaTwo.java



Pristup z okoliteho sveta --

package Two; // iny balicek
import One.Alpha; // importuj len triedu Alpha z balicka One

public class DeltaTwo {

// nema nic€ s Alpha, AlphaTwo

public static void main(String[] args) {

Alpha a = new Alpha();

//a.privateMethod();

//a.packageMethod();

//a.protectedMethod();
a.publicMethod();

intr =// a.lamprivate +
// a.lampackage +
// a.iamprotected +
a.iampublic;
by
by

https://docs.oracle.com/javase/tutorial/java/javaOO/accesscontrol.html

public — pouzitel'na pre kazdeho

private — pouzitel'na len vo vnutri def.triedy

protected — len vo vnutri triedy a v
zdedenych triedach

Subor: DeltaTwo.java



@ pytho

»>> Whoops = FMsg1c Happens

i Ako to bolo v Python

Enkapsulacia je zakladny princip OOP (Rosumie tomu kazdy, az na G.Rossuma)
= VvSetko je public by default (katastrofa)

= protected — zacinaju jednym _ / ale to je len konvencia
prefix _ znamena, ze nepouzivaj ma mimo podtriedy (doporucenie...)
= private — zaCinaju dvomi __/ to nie je konvencia
class Bod:
_totoJeProtectedVariable = ...
__totoJePrivateVariable = ...
bod = Bod()
bod._totoJeProtectedVariable niekto mi to zakaze ??? ®
bod.__totoJePrivateVariable niekto mi to zakaze ??? ©
bod._Bod__totoJePrivateVariable niekto mi to zakaze ?7??



i Nevnorené triedy

= Vv definicii triedy sa moze nachadzat’ definicia inej triedy, ak ...
= ale to znamena, Ze subor sa nemoze volat’ ako 7rieda.java - lebo su dve®
= aj preto toto nemozeme urobit’:

public class DveNevnoreneTriedy {

}

public class Druha { // Druha musi byt’ definovana vo vlastnom subore

}

= ale ak nie su public (ale private, protected, nic, final, abstract), tak to je
spravne:

class Tretia {

¥ eaningless
abstract class Stvrta { Sign

)

final class Piata {

}

Subor: DveNevnoreneTriedy.java




Vnorene triedy

public class Vonkajsia { ‘

publicinta = 1;
public static int stat = 2;

public class Vnutorna { // vnorena trieda moze byt public
publicintb = a; // protected, private aj nic
)
public static class StatickaVnutorna { // aj staticka
public int c = stat+a+5; // chyba: nevidno ani a, ani b
)

}

Do kazdej triedy dame jej implicitny konstruktor:

public ...() {
System. out.printin("Vytvaram: "+getClass().getName());
)

Subor: Vonkaijsia.java




Vnorene triedy

@ @

public class Vonkajsia {
public class Vnutorna { }
public static class StatickaVnutorna { }

}

Princip vnutornej triedy: Vnitorna trieda bez vonkajsej neexistuje

Vonkajsia vonk = new Vonkajsia();
Vytvaram: Vonkajsia
// Vnutorna vnutl = new Vnutorna(); -- chyba: nepozna Vnutornu triedu
// Vonkajsia.Vnutorna vnut2 = new Vonkajsia.Vnutorna();
-- chyba: Vnutorna bez Vonkajsej neexistuje

Vonkajsia.Vnutorna vnut3 = vonk.new Vnutorna();
Vytvaram: Vonkajsia$Vnutorna
Vonkajsia.Vnutorna vnut4 = new Vonkajsia().new Vnutorna();
Vytvaram: Vonkajsia
Vytvaram: Vonkajsia$Vnutorna

Subor: MimoVonkajseij.java




Dedenie s
vhorenymi

public class PodVnutornou extends Vonkajsia.Vnutorna {

®e®

Princip vnutornej triedy: Vnitorna trieda bez vonkajsej neexistuje
Preto PodVnutornou ako trieda, ktora nema Vonkajsiu, nemoze existqvat’

Ale toto mozeme:

public class PodVonkajsou extends Vonkajsia {

public class PodVnutornou extends Vnutorna {

} pod
PodVonkajsou vonk = new PodVonkajsou();
PodVnutornou vnut = vonk.new PodVnutornou();

Subor: PodVnutornou.java

Subor: PodVonkajsou.java




BST

z dielne majstrov :)

bstract class Tree {
abstract boolean isBST();

class Node extends Tree {
@Override
boolean isBST() {
if (left == null && right == null) return true;
if (left !=null) {
if (data <= left.root()) return false;
if (!left.isBST()) return false;
}
if (right 1= null) {
if (data >=right.root()) return false;
if (right.isBST()) return false;
}

return true;

I

class Leaf extends Tree {
@Override
boolean isBST() {
return true;

I

Tree c3 = new Node(new Leaf(1), 3, new Leaf(10));
Tree c4 = new Node(new Leaf(9), 15, new Leaf(21));
Tree c5 = new Node(c3, 6, c4);

@Override
boolean isBST() {
return
(left == null || left.root() < data
&&

(right == null || right.root() > data && right.isBST());

&& left.isBST())

}

ZIé rieSenie, a vieme napisat fungujuce linearne

© o

BST.java



BST v style J17

Sealed class/interface

Zapecatena (sealed) trieda/interface urcuje, ktoré jediné podtriedy trieda mdéze mat, resp.
ktoré triedy jediné implementuju zapecateny interface (a ziadne iné) — idea zapecatenosti

sealed interface Tree permits Node, Leaf {
boolean isBST();

}

record Node(Tree left, int value, Tree right) implements Tree {
@Override
public boolean isBST() { // bez zmeny
return  (left == null | | left.root() < value && left.isBST())
&& (right == null | | right.root() > value && right.isBST());

}

record Leaf(int value) implements Tree {
@Override
public boolean isBST() {
return true;

bl BST1.java



BST v style J17

patterns

static int velkost1(Tree t) {
return
switch (t) { // switch je prikaz !!!

case Node n ->
1+
((n.left() == null) ? O:velkost1(n.left())) +
((n.right() == null) ? O:velkost1(n.right()));

case Leaf | -> 1;

// no default... lebo Tree je zapecateny

// pred Java 17
static int velkost2(Tree t) {
if (t instanceof Node) {
Node n = (Node) t;
return
1+
((n.left() == null)?0:velkost1(n.left())) +
((n.right() == null)?0:velkost1(n.right()));
} else if (t instanceof Leaf) {
Leaf | = (Leaf)t;
return 1;
} else {
return 999;

}
}

BST1.java




