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3 piliere OOP

e Encapsulation

 |nheritance

e Polymorphism



3 piliere OOP

Encapsulation

private field + getter/setter
Inheritance

extends

Polymorphism

compile time / runtime



Primitive data types

Int division
Co vypise program?

public class Division {
public static void main(String[] args) {
int 1 = 5;
System.out.printin(ys /7 2);
System.out.printin(a /7 2F);

}
}



Primitive data types

Int division

Co vypise program?

public class Division {
public static void main(String[] args) {
int 1 = 5;
System.out.printin(ys /7 2);
System.out.printin(a /7 2F);

o typ vysledku pri aritmetickych operaciach
o prehlasenie ¢isla za float suffixom F/f, double suffixom D/d, long suffixom L/I



Primitive data types

It’s elementary

Co vypise program?
a) -22430
b) 59753
c) 10864
d) 108642

public class Elementary {
public static void main(String[] args) {
System.out.printin(b54321 + 54321);
¥
¥



Primitive data types

It’s elementary

Co vypise program?
a) -22430
b) 59753
c) 10864
d) 108642

public class Elementary {
public static void main(String[] args) {
System.out.printin(54321 + 54321);

}
}

b)

o pismeno | sa pletie s jednotkou (pismeno | nie je ani vhodny nazov premennej)
e radSej teda System.out.printin(54321 + 5432L);



Primitive data types

Auto upcast
Co vypisu jednotlivé riadky?

iInt a = 4;

System.out.printin(a < 5 ? "1" - new Integer(2));

System.out.println(a <5 ? 1 : 2.3);



Primitive data types

Auto upcast
Co vypisu jednotlivé riadky?
Iint a = 4;
System.out.println(a < 5 ? "1" : new Integer(2));
kompilacna chyba:
Incompatible conditional operand types String and Integer
System.out.println(a <5 ? 1 : 2.3);

1.0
pre iInt nastal automaticky upcast na double



Primitive data types

Long division

Nasledujtci program robi jednoduché delenie. Co sa stane ked sa program spusti?

a) vypisSe sa 5

b) vypise sa 1000
c) vypiSe sa 5000
d) vyhodi vynimku

public class Division {
public static final long
MILISEKUNDY ZA DEN = 24 * 60 * 60 * 1000;
public static final long
MIKROSEKUNDY ZA DEN = 24 * 60 * 60 * 1000 * 1000;
public static void main(String[] args) {
System.out.println(MIKROSEKUNDY_ ZA DEN / MILISEKUNDY_ZA DEN);

}
}



Primitive data types

Long division

Nasledujtci program robi jednoduché delenie. Co sa stane ked sa program spusti?
a) vypisSe sa 5

b) vypise sa 1000

c) vypiSe sa 5000

d) vyhodi vynimku

public class Division {
public static final long
MILISEKUNDY ZA DEN = 24 * 60 * 60 * 1000;
public static final long
MIKROSEKUNDY ZA DEN = 24 * 60 * 60 * 1000 * 1000;
public static void main(String[] args) {
System.out.println(MIKROSEKUNDY_ ZA DEN / MILISEKUNDY_ZA DEN);

}
}

a)

e  rozsah primitivnych typov
e vyhodnocovanie operacii zI'ava doprava (najprv podl'a zatvoriek a priority operatorov)



Primitive data types

Smart sort (or not?)

Program ma usporiadat’ ¢isla podl'a velkosti. Je v poriadku?

public class Sort {

public static void main(String args[]) {
Integer big = new Integer(2000000000);
Integer small = new Integer(-2000000000);
Integer zero = new Integer(0);
Integer[] a = new Integer[] { big, small, zero };
jJava.util_Arrays.sort(a, new java.util.Comparator() {

public int compare(Object 0l, Object 02) {
return ((Integer) o2).intValue() - ((Integer) ol).intvValue();

¥
:;
System.out.printin(Java.util _Arrays.asList(a));
¥
¥



Primitive data types

Smart sort (or not?)

Program ma usporiadat’ ¢isla podl'a velkosti. Je v poriadku?

public class Sort {

public static void main(String args[]) {
Integer big = new Integer(2000000000);
Integer small = new Integer(-2000000000);
Integer zero = new Integer(0);
Integer[] a = new Integer[] { big, small, zero };
jJava.util_Arrays.sort(a, new java.util.Comparator() {

public int compare(Object 0l, Object 02) {
return ((Integer) o2).intValue() - ((Integer) ol).intvValue();

}

P;
System.out.printin(Java.util _Arrays.asList(a));

}
}

Comparator je zly.
Datovy typ int ma maly rozsah pre vysledok.



Primitive data types

Magic float
Co vypise nasledujci program?

public class FloatTest {
public static void main(String[] args) {
float ¥ = 2000000000;
System.out.printin((f + 64) - T);
System.out.printIn((f + 65) - );

}
}



Primitive data types

Magic float
Co vypise nasledujci program?

public class FloatTest {
public static void main(String[] args) {
float ¥ = 2000000000;
System.out.printin((f + 64) - T);
System.out.printIn((f + 65) - );
+
+

0.0
128.0

e aritmetika realnych cisel



Primitive data types

Down for the count

Co vypise nasledujtci program?
a) 0

b) 50

c) 51

d) ni¢ z uvedeného

public class Count {
public static void main(String[] args) {
final 1nt START = 2000000000;
int count = O;
for (float T = START; f < START + 50; f++)
count++;
System.out.printin(count);

}
}



Primitive data types

Down for the count

Co vypise nasledujtci program?
a) 0

b) 50

c) 51

d) ni¢ z uvedeného

public class Count {
public static void main(String[] args) {
final 1nt START = 2000000000;
int count = O;
for (float T = START; f < START + 50; f++)
count++;
System.out.printin(count);

}
}

a)

e aritmetika realnych cisel
e  pre presne vypocty nepouzivame float a double ale java.math.BigDecimal



Primitive data types

Keyword Description Size/Format
(integers)
byte Byte-length 8-bit two's complement
integer
short Short integer 16-bit two's complement
int Integer 32-bit two's complement
long Long integer 64-bit two's complement

(real numbers)

Single-precision

float : : 32-bit IEEE 754
floating point.
double Double-precision ¢ .+ |egE 754
floating point
(other types)
char A single character 16-bit Unicode character

A boolean value
boolean true or false
(true or false)



Primitive data types

Examples of literal values

Literal Data Type
178 int

8864L long
37.266 double
37.266D double
87.363F float
26.77e3 double
'c' char

true boolean
false boolean




Primitive data types

char

¢iselny unsigned type

V Jave kazdy znak v pamati (teda char) méa 16 bitov.

Rozdiel medzi znakovou sadou Unicode a jej kddovaniami:
« Unicode - abstraktna mnozina znakov s poradovymi ¢islami
e kodovanie - zapis znakovej sady pomocou bitov

e UCS-4, UTF-8, UTF-16, MojeVlastneKodovanie, ...

Editory (napr. Notepad) ponukaju ulozenie v Unicode, ale takéto
kodovanie neexistuje. (Notepad tym mysli pravdepodobne UTF-16.)



Primitive data types

Co je vysledkom nasledujtceho programu?

a) vypiSe sa 11 krat 100

b) vypiSe sa 10 krat 100 a nastane runtime exception

c) kompilacna chyba - premenna i nemdze byt deklarovana dvakat v ramci main
d) kompila¢na chyba - premenna j neméze byt deklarovana dvakat v ramci switch
e) kompilac¢na chyba - riadiaca premenna vo switch neméze byt typu char

f) ni¢ z uvedeného

public static void main(String args[]) {
char digit = "a";
for (int 1 = 0; 1 < 10; 1++) {
switch (digit) {
case "x": {
int §j = 0;
System.out.printin(j);
+
default: {
int j = 100;
System.out.printin(j);
+
+
y
int 1 = jj;
System.out.printin(i);
+



Primitive data types

Co je vysledkom nasledujtceho programu?

a) vypiSe sa 11 krat 100

b) vypiSe sa 10 krat 100 a nastane runtime exception

c) kompilacna chyba - premenna i nemdze byt deklarovana dvakat v ramci main
d) kompila¢na chyba - premenna j neméze byt deklarovana dvakat v ramci switch
e) kompilac¢na chyba - riadiaca premenna vo switch neméze byt typu char

f) ni¢ z uvedeného

public static void main(String args[]) { )
char digit = "a-"; L _
for (int i = 0; i < 10; i++) { kompila¢na chyba na riadku
switch (digit) { int 1 = j;
case "x": { za cyklom for, pretoze ziadna
int j = 0; remenné j v danom mi ie |
Systen.out.printInG): prer e, 1a ] dano leste nie je
3 viditel'na
default: {
int j = 100;
System.out.printin(j);
+
+
+
int 1 = jj;

System.out.printin(i);
¥



Primitive data types

boolean
Ako sprehladnit’ nasledujuci program?

1T (go == true) {
System.out.printin(’'go'™);
System.out.printin('on');
} else
return;



Primitive data types

boolean
Ako sprehl'adnit’ nasledujuci program?

1T (go == true) {
System.out.printin(’'go'™);
System.out.printin('on');
} else
return;

Napr. takto:

1T (1go)
return;

System.out.printin('go'™);
System.out.printin('on™);

e  pri porovnaniach boolean premennej vzhladom k true/false je pouzitie == zbytoc¢né
e opustenie konstrukcie (tu cez return) sa da casto oSetrit’ na zaciatku, ¢o sprehl'adni
kod



Reference data types

Arrays, Classes, Interfaces

* hodnotou reference data type premennej je odkaz na hodnotu reprezentovanu

premennou
Inti=5;
i
5
eStack

*Heap (garbage collector)

Car car = new Car();

car

\

new Car()

Hodnotou
premennej car je len
odkaz (Sipka), nie
samotna instancia
(new Car()).



Reference data types

Parametre metod

V programovani rozliSujeme odovzdavanie parametrov metoédam:

pass-by-value
o  Parameter je do metddy skopirovany zo skuto¢ného parametra.
 V metode sa pouziva len kdpia parametra.

pass-by-reference

o  Parameter v metdde je pouzity len ako alias na skuto¢ny parameter.
 V metode sa pouziva skuto¢ny parameter.

Java je pass-by-value.



Reference data types

Java je pass-by-value
Pre primitive data types je to jasné.
public class Primitive {

public static int square(int 1) {
=0 *10;
return 1;

}

public static void main(String[] args) throws Exception {
int 1 = 5;
System.out.printin(i);
System.out.printiIn(square(i));

System.out.printIn(i);

}
}



Reference data types

Java je pass-by-value
Pre primitive data types je to jasné.
public class Primitive {

public static int square(int 1) {
=0 *10;
return 1;

}

public static void main(String[] args) throws Exception {
int 1 = 5;
System.out.printin(i);
System.out.printiIn(square(i));
System.out.printin(i);

}



Reference data types

Java je pass-by-value
Preco su reference data types pass-by-value?
Jednoduchy test ¢i jazyk podporuje odovzdavanie parametrov metédam pass-by-reference:

Da sa napisar metoda swap(a,b)?



Reference data types

swap(a,b) v Pascale

{ Pascal }
procedure swap(var argl, arg2: SomeType);
var
temp : SomeType;
begin
temp := argl,
argl := arg2;
arg2 := temp;
end,;

{ in some other procedure/function/program }
var

varl, var2 : SomeType;
begin

varl ;= ..,

var2 :=...;

swap(varl, var2),
end;



Reference data types

swap(a,b) v C++

Il C++

void swap(SomeType& argl, Sometype& arg2) {
SomeType temp = argl;
argl = arg2;
arg2 = temp;

}

SomeType varl = ...;
SomeType var2 = ..,
swap(varl, var2); // swaps their values!



Reference data types

Java je pass-by-value

V Jave swap(a,b) nenapiSeme.

public void foo(Dog d) {
d = new Dog("'Fifi1");
}

Dog aDog = new Dog(''Max");
foo(abog);

Premenna aDog aj po volani metddy foo stale ukazuje na ,,Max*.



Reference data types

Java je pass-by-value

Objects are not passed
by reference.

Object references are
passed by value.

Mnohi chybne predpokladaju, ze pri volani O
public void foo(Dog d) { O

d.setName("'Fifi'");
+

sa inStancia d odovzda by-reference.

Dog d vSak nepredstavuje priamo instanciu, ale len odkaz na nu.



Reference data types

class Value {
public Int 1 = 15;
+

Co vypise tento program?

public class Test {

public static void main(String argv[]) {
Test t = new Test();
int 1 = 5;
Value v =
v.1 = 25;
t.method(v, 1);
System.out.printin(v.i1);

new Value();

+
public void method(Value v, Int 1) {
1 = 0;
v.1 = 20;
Value val = new Value();
v = val;
System.out.printin(v.i + " " + 1);
+



Reference data types

class Value {
public Int 1 = 15;

¥ 150
20

Co vypise tento program?

public class Test {

public static void main(String argv[]) {
Test t = new Test();
int 1 = 5;
Value v =
v.1 = 25;
t.method(v, 1);
System.out.printin(v.i1);

new Value();

+
public void method(Value v, Int 1) {
1 = 0;
v.1 = 20;
Value val = new Value();
v = val;
System.out.printin(v.i + " " + 1);
+



Reference data types

null
Co vypidu jednotlivé riadky?

Integer 1 = null;

String s = null;

System.out.printIn(i instanceof Number);
System.out.printin(nhull + "X");
System.out.printin(null + 1);
System.out.printIn(i + s);
System.out.printIn(i + 1 + s);

System.out.printin(s + null);

System.out.printin(nhull + s);



Reference data types

null
Co vypisu jednotlivé riadky?

Integer 1 = null;
String s = null;

System.out.printIn(i instanceof Number); false
System.out.printin(null + "X"); nul IX
System.out.printin(null + 1); kompilacna chyba:
The operator + is undefined for the argument type(s) null, Integer
System.out.printin(i + s); nullnull
System.out.printIin(i + 1 + S); kompilacna chyba:
The operator + is undefined for the argument type(s) Integer, Integer

System.out.printin(s + null); nullnull

System.out.printin(null + s); nullnull



Interfaces, class hierarchy and cast

Predpokladajme ze mame takéto triedy a sekvenciu prikazov:

class FourWheeler implements DrivingUtilities
class Car extends FourWheeler

class Truck extends FourWheeler

class Bus extends FourWheeler

class Crane extends FourWheeler

1 DrivingUtilities du;

2 FourWheeler fw;

3 Truck myTruck = new Truck();

4 du = (DrivingUtilities) myTruck;
5 fw new Crane();

6 fw = du;

Ktoré vyroky su pravdive?

a) Na riadku 4 je kompila¢na chyba, pretoze interface sa neméze odkazovat’ na objekt.
b) Na riadku 4 je kompilacna chyba, pretoze objekt nem6zeme precastovat’ na interface.
c¢) Na riadku 4 je kompila¢na chyba, pretoze cast tam nie je potrebny.

d) Na riadku 4 nie je cast potrebny, ale nie je to kompila¢na chyba.

e) Na riadku 6 je kompila¢na chyba, pretoze je potrebny explicitny cast.

f) Ak na riadku 6 doplnime cast, tak sa riadok skompiluje, ale skonc¢i chybou v runtime.
g) V programe nie je ziadna kompila¢na chyba.

h) V programe je nejaka kompilacna chyba.



Interfaces, class hierarchy and cast

Predpokladajme ze mame takéto triedy a sekvenciu prikazov:

class FourWheeler implements DrivingUtilities
class Car extends FourWheeler

class Truck extends FourWheeler

class Bus extends FourWheeler

class Crane extends FourWheeler

1 DrivingUtilities du;

2 FourWheeler fw;

3 Truck myTruck = new Truck();

4 du = (DrivingUtilities) myTruck;
5 fw new Crane();

6 fw = du;

Ktoré vyroky su pravdive?

a) Na riadku 4 je kompila¢na chyba, pretoze interface sa neméze odkazovat’ na objekt.
b) Na riadku 4 je kompilacna chyba, pretoze objekt nem6zeme precastovat’ na interface.
c¢) Na riadku 4 je kompila¢na chyba, pretoze cast tam nie je potrebny.

d) Na riadku 4 nie je cast potrebny, ale nie je to kompila¢na chyba.

e) Na riadku 6 je kompila¢na chyba, pretoze je potrebny explicitny cast.

f) Ak na riadku 6 doplnime cast, tak sa riadok skompiluje, ale skonc¢i chybou v runtime.
g) V programe nie je ziadna kompila¢na chyba.

h) V programe je nejaka kompilacna chyba.



Methods and fields

Polymorfizmus

class Car {
public String getName() {
return '‘car'';
+
public void info() {
System.out.printin(getName());

}
¥

class Trabant extends Car {
public String getName() {
return "Trabant';

}
}

public class CarTest {
public static void main(String args[]) {
Car car = new Car();
Car trabant = new Trabant();
car.info(Q);
trabant.info();

}
}



Methods and fields

Polymorfizmus

class Car {
public String getName() { car
return “car’; Trabant

+
public void info() {
System.out.printin(getName());

}
¥

class Trabant extends Car {
public String getName() {
return "Trabant';

}
}

public class CarTest {
public static void main(String args[]) {
Car car = new Car();
Car trabant = new Trabant();
car.info();
trabant.info();

}
}




Methods and fields

Instance methods and fields

class Car {
public String name = "car'";
public void info() {
System.out.printIn(C'lI*m a car.");

¥
}

class Trabant extends Car {
public String name = "Trabant";
public void info() {
System.out.printIn(’'1"m Trabant.");

}
}

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

Car car = new Car();
Car trabant = new Trabant();
System.out.printin(car.name);
System.out.printin(trabant.name);
car.info();
trabant.info();



Methods and fields

Instance methods and fields

class Car {
public String name = "car'";
public void info() {
System.out.printIn(C'lI*m a car.");

¥
}

class Trabant extends Car {
public String name = "Trabant";
public void info() {
System.out.printIn(’'1"m Trabant.");

}
}

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

Car car = new Car();
Car trabant = new Trabant();
System.out.printin(car.name);
System.out.printin(trabant.name);
car.info();
trabant.info();

car

car

I'm a car.
I'm Trabant.



Methods and fields

Static methods and fields

class Car {
public static String name = "car'';
public static void info() {
System.out.printIn(C'lI*m a car.");

¥
}

class Trabant extends Car {
public static String name = "Trabant";
public static void info() {
System.out.printIn(’'1"m Trabant.");

}
}

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

Car car = new Car();
Car trabant = new Trabant();
System.out.printin(car.name);
System.out.printin(trabant.name);
car.info();
trabant.info();



Methods and fields

Static methods and fields

class Car {

public static String name = "car''; car
public static void info() { car
System.out.printIn(’I"m a car."); I'm a car.
3 ¥ I'm a car.
class Trabant extends Car { *  staticke metody
public static String name = "Trabant"; nemozu byt prekryte,
System.out.printIn(’'1"m Trabant.");
+ ..
}  nevolajme ich na
rie o1 5 . Instanciach, len na
public class CarTest -
public static void main(String args[]) { triedach
Car car = new Car();
Car trabant = new Trabant(); Spravne volanie:
System.out.printin(car.name);
System.out.printin(trabant.name); car.info():

car.info();

\ Trabant.info();
trabant.info();



Keywords

Co vypise nasledujtci program?

public class A {
public int do(int 1) {return(l);}
public iInt do(int 1, int j) {return(2);}
public static void main(String [] args) {
A a = new AQ;
System.err.printin(a.do(3));

¥
}



Keywords

Co vypise nasledujtci program?

public class A {
public int do(int 1) {return(l);}
public int do(int 1, Int J) {return(2);}
public static void main(String [] args) {
A a = new AQ;
System.err.printin(a.do(3));

¥
}

Program sa neskompiluje pretoze do je klI'i¢ové slovo.
do {

¥+ while (condition);



Keywords

Ktoré z deklaracii su spravne?
a) Int int;

b) int String;

c) String int;

d) String String;



Keywords

Ktoré z deklaracii su spravne?
a) Int int;

b) int String;

c) String int;

d) String String;

Ked’ze Int je kI'i¢ové slovo a String nie, tak b) a d).



Conditions

Dané su podmienky:

A:
IT (str '= null && str.length() >= 3)
System.out.printin('dlhy™);

B:
iIT (str.length() < 3 || str == null)
System.out.printin("kratky");

Co sa vypise na vystup pri podmienke:
a) A ak strje null

b) A ak str je ""aha"

c) B akstrjenull

d) B ak str je ""aha"



Conditions

Dané su podmienky:

A:
IT (str '= null && str.length() >= 3)
System.out.printin('dlhy™);

B:
iIT (str.length() < 3 || str == null)
System.out.printin("kratky");

Co sa vypise na vystup pri podmienke:
a) A ak strje null

b) A ak str je ""aha"

c) B akstrjenull

d) B ak str je ""aha"

a) nevypise sa nic¢

b) "dlhy"

c) nastane java. lang.NullPointerException
d) nevypise sa nic

oprava podmienky B: if (str == null || str.length() < 3)



Co vypise program?

boolean a = true;
boolean b = false;
boolean ¢ = true;

1T (a == true)

1T (b == true)

IT (c == true) System.out.printin(l);

else System.out.printin(2);

else 1T (a && (b = ¢)) System.out.printin(3);
else System.out.printin(4);



If

Pomozeme si najprv formatovanim kodu.

boolean a = true;
boolean b = false;
boolean ¢ = true;

1T (a == true)
iIT (b == true)
IT (c == true)
System.out.printin(l);
else
System.out.printin(2);
else 1T (a && (b = ¢))
System.out.printin(3);
else
System.out.printin(4);



Pomozeme si najprv formatovanim kodu.

boolean a = true;
boolean b = false;
boolean ¢ = true;

1T (a == true)
iIT (b == true)
IT (c == true)
System.out.printin(l);
else
System.out.printin(2);
else 1T (a && (b = ¢))
System.out.printin(3);
else
System.out.printin(4);

o formatovanie kodu program vyrazne sprehladni

e uvedené formatovanie nie je optimalne, zisli by sa aj zatvorky a to aj v pripade
jednoprikazovych vetiev prikazu if



switch

Aka bude hodnota premennej i po skonceni prikazu switch?
int 1 = 0;
switch (1) {
case O:
1 = 1;
case 2:

case 3:
1 = 2;



switch

Aka bude hodnota premennej i po skonceni prikazu switch?

int 1 = 0;
switch (1) {
case O:
1 = 1;
case 2:
case 3:
1 = 2;
+
2
e nezabUdajme na prikaz break v ramci prikazu int 1 = 0;
switch switch (i)
case O:
e Vv pripade najdenia vyhovujuceho case 1 = 13
program beZi d’alej od zaciatku najdenej case break;
vetvy aj cez nasledujlice case vetvy, funguje g::: g:
akoby goto prikaz = 2



switch

Pri prikaze switch je vhodné:
o vzdy mat aj default, hoci len taky ktory vyhodi vynimku
* v kazdej moznosti ktord nekonc¢i na return alebo throw davat break

. ak niekde zamerne break nedavame, tak namiesto break dat’ komentar



break and continue with label

V dobre odovodnenych pripadoch je pouzitie break/continue S navestim
najcitatel’nejsia forma vyskocenia z vnorenych konstrukecii.

for_1i:
for (int 1 = 0; 1 < arr.length; 1++) {
switch (arrL[i]) {
case O:
tmp = O;
break;
case 1:
case 2:
tmp = 1;
break for_i;
default: )
tmp = 10; for_1i:
break: for (int 1 = 0, k = 0; 1 < arr.length; i1++) {
} for (int jJ = 0; J < k; J++) {
1} it (tmp[j] == arr[i])

continue for 1;
+

tmp[k++] = arr[i];
¥



Source code

Line printer

Co vypise nasledujtci program?
a) dva prazdne riadky

b) 10

c¢) neskompiluje sa

d) ako kedy a ako kde

public class LinePrinter {
public static void main(String[] args) {
// Note: \UOOOA i1s Unicode newline
char c¢ = Ox000A;
System.out.printin(c);

}
}



Source code

Line printer

Co vypise nasledujtci program?
a) dva prazdne riadky

b) 10

c¢) neskompiluje sa

d) ako kedy a ako kde

public class LinePrinter {
public static void main(String[] args) {
// Note: \UOOOA i1s Unicode newline
char c¢ = Ox000A;
System.out.printin(c);

}
}

c)

e  kdekol'vek v zdrojovom kbde v Jave mOzeme pouzit’ namiesto znaku zapis
pomocou jeho kodu v tvare \uUXXXX



Je v programe nejaka kompilac¢na alebo runtimova chyba?
Ak nie, tak ¢o vypise?

Testl[] t1 = new Testl[10];
Testl[]1][] t2 = new Testl[5]][];
it (e1[0] == null) {

t2[0] = new Testl[1l0];
t2[1] = new Testl[10];
t2[2] = new Testl[10];
t2[3] = new Testl[1l0];
t2[4] = new Testl[10];

}
System.out.printin(tl[0]);

System.out.printin(t2[1]1[0]);



Je v programe nejaka kompilac¢na alebo runtimova chyba?
Ak nie, tak ¢o vypise?

Testl[] t1 = new Testl[10];
Testl[]1][] t2 = new Testl[5]][];
it (e1[0] == null) {

t2[0] = new Testl[1l0];
t2[1] = new Testl[10];
t2[2] = new Testl[10];
t2[3] = new Testl[1l0];
t2[4] = new Testl[10];

}
System.out.printin(tl[0]);

System.out.printin(t2[1]1[0]);

null
null



Collections

e java.util.List
e java.util.Set

e java.util.Map

Pri deklaracii pouzivame interface a nie konkrétny typ:

java.util List list = new java.util_ArrayList();

jJava.util._List list = new java.util_ArrayList();

Rovnako sa snazime pouzivat’ ako parameter metody interface a nie konkrétny typ.



Collections

iteracia
« Java.util.lterator

for (lterator 1 = col.iterator(); i.hasNext();) {
Object colElement = 1.next();
System.out.printin(colElement);

}

. for/in od Java 5.0

for (Object colElement : col) {
System.out.printin(colElement);

}

o okrem iteratora, ktory maju vsetky Collections sa Specifické Collections daju
iterovat’ aj inak, napr. List Standardnym for cez list.get(int)



Collections

Collection -> array

col . toArray(new String[col.size()])



Collections

array -> List

Co vypise nasledujtci program?

public class ArrayToList {
public static void main(String[] args) {
String[] s = new String[] { "a'", "b" };
Java.util._List list = java.util_Arrays.asList(s);
list.add('"'c');
System.out.printin(list);
+
+



Collections

array -> List

Co vypise nasledujtci program?

public class ArrayToList {
public static void main(String[] args) {
String[] s = new String[] { "a'", "b" };

Java.util._List list = java.util_Arrays.asList(s);
list.add('"'c');

System.out.printin(list);
¥

}

Po spusteni chyba na riadku:
list.add('"'c');

jJava. lang.UnsupportedOperationException
at java.util _AbstractList.add(AbstractList. java:150)

at java.util _AbstractList.add(AbstractList. java:88)
at ArrayToList.main(ArrayToList. java:5)
Exception in thread "main"




Collections

array -> List

Pozrieme do Javadoc

public class ArrayToList {
public static void main(String[] args) {
String[] s = new String[] { "a'", "b" };
Java.util.List list = java.util_Arrays.asList(s);
list.add('"'c');
System.out.printin(list);

}
}

asList
public static List asList(Object[] a)
Returns a fixed-size list backed by the specified array. ...

Ak chceme menit’ pocet prvkov v zozname, musime pouzit’.

jJava.util.List list = new java.util_ArrayList(jJava.util_Arrays.asList(s));



Collections

hashCode()

Co vypise nasledujtci program?

public class Name {
private String first, last;

public Name(String first, String last) {
this.first = fFirst;
this.last = last;

}

public boolean equals(Object 0) {
iIT (1(o instanceof Name))
return false;
Name n = (Name) o;
return n.first.equals(first) && n.last.equals(last);

}

public static void main(String[] args) {
jJava.util.Set s = new java.util._HashSet();
s.add(new Name("'John', "Lennon'));
System.out.printin(s.contains(new Name(''John', "Lennon')));

}
}



Collections

hashCode()
« vysledok je nedefinovany, pretoze sme porusili kontrakt metody hashCode()
o  pri prekryvani metddy equals(Object), treba prekryt aj metodu hashCode()

e inak nastavaju problémy pri pouzivani HashMap, HashSet



String

Swimming Strings
Co vypise nasledujtci program?

public class StringPool {

static String s1 = "1 am unique!";
public static void main(String args[]) {
String s2 = "I am unique!";

String s3 = new String(sl);
System.out.printin(sl == s2);
System.out.printin(sl.equals(s2));
System.out.printIn(s3 == sl);
System.out.printin(s3.equals(sl));
System.out.printin(Another.s4 == sl);

}
}

class Another {
static String s4 = "1 am uniquel’;

}



String

Swimming Strings
Co vypise nasledujtci program?

public class StringPool {

static String s1 = "1 am unique!";
public static void main(String args[]) {
String s2 = "I am unique!";

String s3 = new String(sl);
System.out.printin(sl == s2);
System.out.printin(sl.equals(s2));
System.out.printIn(s3 == sl);
System.out.printin(s3.equals(sl));
System.out.printin(Another.s4 == sl);

}
}

class Another {
static String s4 = "1 am uniquel’;

}

true
true
false
true
true

e  pool Stringov



String

The name game

Co vypise nasledujtci program?

a) 0

b) 1

C) 2

d) rozny vysledok pri r6znom spusteni

public class NameGame {
public static void main(String[] args) {
Map m = new ldentityHashMap();
m.put("'Mickey", "‘Mouse™);
m.put("'Mickey", ""Mantle™);
System.out.printin(m.size());
+
+



String

The name game

Co vypise nasledujtci program?

a) 0

b) 1

C) 2

d) rozny vysledok pri r6znom spusteni

public class NameGame {

public static void main(String[] args) {

Map m = new ldentityHashMap();
m.put("'Mickey", "‘Mouse™);
m.put("'Mickey", ""Mantle™);

System.out.printIin(m.size());

}
}

b)

e Java.util.ldentityHashMap
*  pool Stringov



Constructors

Skompiluju sa nasledovne triedy?

class A {
private AQ {

¥
}

class B extends A {

BO {
¥
}



Constructors

Skompiluju sa nasledovné triedy?

class A {
private AQ {

¥
}

class B extends A {

BO {
¥
}

Nie.
Konstruktor B() vola super() cize A(), ale ten je private.




Constructors

Skompiluju sa nasledovne triedy?

class A {

}

class B extends A {

BO {
¥
}



Constructors

Skompiluju sa nasledovné triedy?

class A {

}

class B extends A {

BO {
¥
}

Ano.

Konstruktor B() vola super() cize A().

Ten sice nie je uvedeny, ale defaultny konstruktor doplni Java sama, pokial’ v triede
iny konstruktor uvedeny nie je.



Constructors

Skompiluju sa nasledovne triedy?

class A {
AGint 1) {
}

}

class B extends A {

BO {
¥
}



Constructors

Skompiluju sa nasledovne triedy?

class A {
AGint 1) {
}

}

class B extends A {

BO {
¥
}

Nie.

Konstruktor B() vola super() cize A(), ale tento Java sama nedoplni ked'ze v A je uz
uvedeny iny.

Pomo6ze explicitné doplnenie defaultného konstruktora do A:

class A {

AQO {
3
ACint 1) {
3
3



Constructors

Co sa vypise pri volani new B(15)?

class A {
AQO {
System.out.printin(C"‘AQ");
ks
Adint 1) {
System.out.printin(’'A(int)");
ks
ks
class B extends A {
BO {
System.out.printin(C'B()");
ks
B(int 1) {
System.out.printin(C''B(int)"™);
ks

}



Constructors

Co sa vypise pri volani new B(15)?

class A {
AQO {
System.out.printin(C"‘AQ");
ks
Adint 1) {
System.out.printin(’'A(int)");
ks
ks
class B extends A {
BO {
System.out.printin(C'B()");
ks
B(int 1) {
System.out.printin(C''B(int)"™);
ks
ks
A()

B(int)



Constructors

Co sa vypise pri volani new B(15)?

class A {
AQO {
System.out.printin(C"‘AQ");
ks
Adint 1) {
System.out.printin(’'A(int)");
ks
ks
class B extends A {
BO {
System.out.printin(C'B()");
ks
B(int 1) {
super(i);
System.out.printin('B(int)");
ks

}



Constructors

Co sa vypise pri volani new B(15)?

class A {

AQO {
System.out.printin(C"‘AQ");
¥
Adint 1) {
System.out.printin(’'A(int)");
¥
¥

class B extends A {

BO {
System.out.printin("B()");

ks
B(int 1) {
super(i);
System.out.printin('B(int)");
ks
ks

A(int)
B(int)



Constructors

Co sa vypise pri volani new B()?

class A {
AQO {
System.out.printin(C"‘AQ");
ks
Adint 1) {
System.out.printin(’'A(int)");
ks
ks
class B extends A {
BO {
super(15);
System.out.printin(C'BQ)");
ks
B(int 1) {
System.out.printin('B(int)");
ks

}



Constructors

Co sa vypise pri volani new B()?

class A {

AQO {
System.out.printin(C"‘AQ");
¥
Adint 1) {
System.out.printin(’'A(int)");
¥
¥

class B extends A {
BO {
super(15);
System.out.printin("B()™);
+
B(int i) {
System.out.printIn(’"B(int)");
+
+

A(int)
B()



Constructors

Co sa vypise pri volani new B()?

class A {

AQO {
System.out.printin(C"‘AQ");
¥
Adint 1) {
System.out.printin(’'A(int)");
¥
¥

class B extends A {

BO {
this(15);
System.out.printin("B()™);

+

B(int i) {
super(i);
System.out.printIn(’'B(int)");

+



Constructors

Co sa vypise pri volani new B()?

class A {

AQO {
System.out.printin(C"‘AQ");
¥
Adint 1) {
System.out.printin(’'A(int)");
¥
¥

class B extends A {
BO {
this(15);
System.out.printin("B()™);
+
B(int i) {
super(i);
System.out.printIn(’'B(int)");
+
+

A(int)
B(int)
B()



Constructors

More of the same

Co vypise nasledujtci program?

a) 0

b) 1

C) 2

d) rozny vysledok pri r6znom spusteni

public class Names {

private Map m = new HashMap();

public void Names() {
m.put("'Mickey", ""Mouse™);
m.put("'Mickey", ""Mantle');

+

public Int size() {
return m.size();

};

public static void main(String[] args) {
Names names = new Names();
System.out.printin(names.size());

}
}



Constructors

More of the same

Co vypise nasledujtci program?

a) 0

b) 1

C) 2

d) rozny vysledok pri r6znom spusteni

public class Names {

private Map m = new HashMap();

public void Names() {
m.put("'Mickey", ""Mouse™);
m.put("'Mickey", ""Mantle');

+

public Int size() {
return m.size();

+

public static void main(String[] args) {
Names names = new Names();
System.out.printin(names.size());

}
}

a)

Konstruktor nema typ.



Constructors

No pain, no gain

Co vypise nasledujtci program?

a) Pain, Gain, alebo Main (nahodne)
b) Pain alebo Main (nahodne)

¢) Main (vzdy)

d) ni¢ z uvedeného

public class Rhymes {
private static Random rnd = new Random();
public static void main(String[] args) {
StringBuffer word = null;
switch (rnd.nextInt(2)) {

case 1:

word = new StringBuffer("P");
case 2:

word = new StringBuffer("G");
default:

word = new StringBuffer("M");
+
word.append(“a®);
word.append("i®);
word.append("n®);
System.out.printin(word);



Constructors

No pain, no gain

Co vypise nasledujtci program?

a) Pain, Gain, alebo Main (nahodne)
b) Pain alebo Main (nahodne)

¢) Main (vzdy)

d)
Vypise sa len 'ain’, pretoze sa
pouzije konstruktor:

d) ni¢ z uvedeneho StringBuffer

public class Rhymes { public StringBuffer(int length)
private static Random rnd = new Random(); .
public static void main(String[] args) { Constructs aSt“ng buffer
StfinﬁBtéffgr vvort:' =(2;J;l { with no characters in it and
switch (rnd.nextint - - - - c-
case 1- an initial capacity specified
word = new StringBuffer("P"); by the length argument.
case 2:
word = new StringBuffer("G");
default:

word = new StringBuffer("M");
+
word.append(“a®);
word.append("i®);
word.append("n®);
System.out.printin(word);



Exceptions

Majme triedy:

public class MyException extends Exception {
public MyException(String s) {
this.msg = s;
+
public String msg;
+

public class C {
public void ml1(int a) {
it (a > 3)
throw new MyException('a > 3");
System.out.printin(’'A™);

}
}

Ako musime upravit’ triedu C aby bola skompilovatel'na?



Exceptions

Majme triedy:

public class MyException extends Exception {
public MyException(String s) {
this.msg = s;
+
public String msg;
+

public class C {
public void ml1(int a) throws MyException {
it (a > 3)
throw new MyException('a > 3");
System.out.printin(’'A™);

}
}

Ako musime upravit’ triedu C aby bola skompilovatel'na?



Exceptions

Majme tie isté triedy:

public class MyException extends Exception {
public MyException(String s) {
this.msg = s;
+
public String msg;
+

public class C {
public void ml(int a) {
it (a > 3)
throw new MyException('a > 3");
System.out.printin(’'A™);

}
}

Je mozné nejako zmenit’ triedu MyException aby bola trieda C skompilovatel'na?



Exceptions

Majme tie isté triedy:

public class MyException extends RuntimeException {
public MyException(String s) {
this.msg = s;
+
public String msg;
+

public class C {
public void ml(int a) {
it (a > 3)
throw new MyException('a > 3");
System.out.printin(’'A™);

}
}

Je mozné nejako zmenit’ triedu MyException aby bola trieda C skompilovatel'na?



Exceptions

Je trieda C skompilovatel'na?

public class C {
public void m2(int a) {

try {

it (a > 3)
throw new MyException('a > 3");

} catch (Exception e) {
System.out.printin(’'E™);

} catch (MyException e) {
System.out.printin(""ME™);

¥
}
}



Exceptions

Je trieda C skompilovatel'na?

public class C {
public void m2(int a) {

try {

it (a > 3)
throw new MyException('a > 3");

} catch (Exception e) {
System.out.printin(’'E™);

} catch (MyException e) {
System.out.printin(""ME™);

¥
}
}

Nie.

Unreachable catch block for MyException. It is already handled by the catch block for
Exception.

Ak chceme MyException Specialne oSetrit’, musime prehodit’ poradie ich odchytavania:

} catch (MyException e) {
System.out.printin("ME™);

} catch (Exception e) {
System.out.printin(’'E™);

}



Exceptions

Ktora MyException sa vyhodi z metody m3 pri jej volani?

public class C {
public void m3(int a) throws MyException {
try {
throw new MyException(''1');
} catch (Exception e) {
throw new MyException(''2');

¥
}
}



Exceptions

Ktora MyException sa vyhodi z metody m3 pri jej volani?

public class C {
public void m3(int a) throws MyException {
try {
throw new MyException(''1');
} catch (Exception e) {
throw new MyException(''2');

¥
}
}

new MyException(''2')



Exceptions

Ktora MyException sa vyhodi z metody m4 pri jej volani?

public class C {
public void m4(int a) throws MyException {

try {
throw new MyException(''1');

} catch (Exception e) {
throw new MyException(''2');

} finally {
throw new MyException(''3');

}
¥
}



Exceptions

Ktora MyException sa vyhodi z metody m4 pri jej volani?

public class C {
public void m4(int a) throws MyException {

try {
throw new MyException(''1');

} catch (Exception e) {
throw new MyException(''2');

} finally {
throw new MyException(''3');

}
¥
}

new MyException(*'3'™)



Nested classes

Nested class

class EnclosingClass {

class ANestedClass {

L
}

A nested class is a class that is a member of another class.
o  sytakticky je kod nested class v ramci inej (obal’'ujucej) triedy
e  Uzko suvisi s obal'ujucou triedou resp. ani nema bez nej zmysel

e  ma pristup aj k private ¢lenom obalujlcej triedy



Nested classes

Inner class

class EnclosingClass {

class InnerClass {

L
}

An inner class is a nested class whose instance exists within an instance of its
enclosing class and has direct access to the instance members of its enclosing
instance.

e  sémanticky vztah
e inStancia mbze existovat’ len v ramci inStancie obal’ujucej triedy
e ma pristup k inStanénym ¢lenom obal’'ujlcej triedy

 nemdze obsahovat’ staticke ¢leny



Nested classes

Inner class

class EnclosingClass {

class InnerClass {

L
}

InStancie EnclosingClass
sa vyskytuju volne v
pamati.

InStancie InnerClass sa
mozu vyskytovat’ len v
ramci inStancie
EnclosingClass.




Nested classes

Inner class
Skompiluju sa triedy?

class Outer {
class Inner {

¥
¥

class Another {
public void amethod() {
Inner 1 = new Inner();

}
}



Nested classes

Inner class
Skompiluju sa triedy?

class Outer {
class Inner {

¥
¥

class Another {
public void amethod() {
Inner 1 = new Inner();

}
}

Nie.
InStancia Inner moze existovat’ len v ramci inStancie Quter,



Nested classes

Inner class
Skompiluju sa triedy?

class Outer {
public void mymethod() {
Inner 1 = new Inner();
+
public class Inner {
+
+



Nested classes

Inner class
Skompiluju sa triedy?

class Outer {
public void mymethod() {
Inner 1 = new Inner();

}

public class Inner {

¥
}

Ano.



Nested classes

Inner class
Skompiluju sa triedy?

class Outer {
public class Inner {

¥
¥

class Another {
public void amethod() {
Outer.Inner 1 = new Outer().new Inner();

}
}



Nested classes

Inner class
Skompiluju sa triedy?

class Outer {
public class Inner {

¥
¥

class Another {
public void amethod() {
Outer.Inner 1 = new Outer().new Inner();

}
}

ANO.



Nested classes

Inner class
Skompiluje sa trieda?

class Outer {
public class Inner {
static int 1 = 0O;
+
+



Nested classes

Inner class
Skompiluje sa trieda?

class Outer {
public class Inner {
static int 1 = 0O;
+
+

Nie.
Inner class nemo0ze obsahovat’ statické cleny.



Nested classes

Inner class
AKYy je vystup programu?

class Outer {
private Int 1 = 1;
class Inner {
private Int 1 = 2;
public void mymethod() {
System.out.printin(i);
System.out.printin(Outer.this.1);

¥
}
}

public class MyTest {
public static void main(String[] args) {
new Outer().new Inner().mymethod();

}
}



Nested classes

Inner class
AKYy je vystup programu?

class Outer {
private Int 1 = 1;
class Inner {
private Int 1 = 2;
public void mymethod() {
System.out.printin(i);
System.out.printin(Outer.this.1);
+

}
}

public class MyTest {
public static void main(String[] args) {
new Outer().new Inner().mymethod();

}
}

2
1



Nested classes

Static nested class

class EnclosingClass {

static class StaticNestedClass {

,

class InnerClass {

L
}

A static nested class is a nested class whose instance can exists without an instance of
Its enclosing class.

e inStancia mbze existovat’ aj bez inStancie obal’'ujlcej triedy
 ma pristup k statickym ¢lenom obal’ujtcej triedy

e  pristup k inStanénym ¢lenom obal’ujucej triedy ma len cez jej inStanciu



Nested classes

Static nested class

class EnclosingClass {

static class StaticNestedClass {

L
}

InStancie EnclosingClass
sa vyskytuju volne v
pamati.

InStancie
StaticNestedClass sa
vyskytuju volne v
pamati.




Nested classes

Static nested class
Skompiluju sa triedy?

class Nest {
static class Nestln {

¥
¥

class Another {
void amethod() {
new Nest.NestIn();

}
}



Nested classes

Static nested class
Skompiluju sa triedy?

class Nest {
static class Nestln {

¥
¥

class Another {
void amethod() {
new Nest.Nestin();

}
}

Ano.



Nested classes

Static nested class
Skompiluje sa tato trieda?

class Nest {

static class Nestln {
private void test(Nest nest) {
nest.test();
System.out.printin(nest.i1);
+
+

private int 1 = 1;

private void test() {
System.out.printin(i);
+
+



Nested classes

Static nested class
Skompiluje sa tato trieda?

class Nest {

static class Nestln {
private void test(Nest nest) {
nest.test();
System.out.printin(nest.i1);
+
+

private int 1 = 1;

private void test() {
System.out.printin(i);
+
+

Ve

ANO.



Nested classes

Static nested class

Nastane na niektorom riadku kompila¢na chyba?

1 public class Nest {

2

3 static class NestlIn {

4 private void test(Nest nest) {

5 nest.test();

6 +

7 +

8

9 private void test() {

10 new NestIn().test(this);

11}

12

13 public static void main(String[] args) {
14 new Nest.NestIn().test(nhew Nest());
15 }



Nested classes

Static nested class

Nastane na niektorom riadku kompila¢na chyba?

1 public class Nest {

2

3 static class NestlIn {

4 private void test(Nest nest) {

5 nest.test();

6 +

7 +

8

9 private void test() {

10 new NestIn().test(this);

11}

12

13 public static void main(String[] args) {
14 new Nest.NestIn().test(nhew Nest());
15 }

16 }

Program je skompilovatelny.
Skonci vsak chybou
java.lang.StackOverflowError.



Nested classes

Anonymous inner class
An anonymous inner class is an inner class without name.
e  pouzivame len pre malé jednoduche triedy, inak robia kod neprehl’adnym

e  asté pouzitie ako implementacia interfaceov v AWT a pod.



Nested classes

Anonymous inner class

. inner class with name X

class EnclosingClass {
class X implements Iface {
public void method() {

L
}

Iface cmp = new X();

}

e anonymous inner class

class EnclosingClass {
Iface cmp = new Iface() {
public void method() {

,
};
}



Nested classes

Anonymous inner class

e  pouzitie ako parameter metody

button.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(jJava.awt.event.MouseEvent e) {

,
19F

jJava.util _Arrays.sort(arr, new java.util._Comparator() {
public int compare(Object o0l, Object 02) {
int 11 = ((Integer) ol).intvalue();
int 12 = ((Integer) o2).intvValue();
return 11 <12 ? -1 - (11 == 12?20 - 1);

19F



Nested classes

Nested class in method
* nested class mbze byt definovana aj v ramci nejakej metody

o  ma pristup len k final premennym a final parametrom tejto metody



Nested classes

Nested class in method

public class Problem {

public static void main(String[] args) {
final Timer timer = new Timer();
timer.schedule(new TimerTask() {
public void run(Q) {
System.out.printIn("Exiting.");
timer.cancel();

}
}. 5000);

System.out.printIn(’'In 5 seconds this application will exit.");

}
}

e anonymous inner class definovana v ramci metody main vidi premennu timer
metody main vd’aka tomu ze je oznacena ako final

o bez slovicka final by bol kod neskompilovatel’ny



Nested classes

Visibility
Ku ktorym premennym je mozné pristupovat’ v metode iMethod(int)?

public class Outer {
public Int a = 1;
private int b = 2;
public void method(final int c) {
int d = 3;
class Inner {
private void iMethod(int e) {

¥
}
}
¥



Nested classes

Visibility
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public Int a = 1;
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public void method(final int c) {
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Dakujem za pozornost’
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