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Abstraktni datové typy

e omezené rozhrani datoveho typu pomoci
specifikované sady operaci:
o Time: getHours(), getMinutes(), increment()

e umoznuji oddéleni rozhrani od implementace
e ruzna efektivita operaci
o rlizné vyvojové verze téze implementace
e implementace poskytnuté raznymi autory
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ADT a Java

e Rozhrani datového typu
e pomoci konstrukce interface

e neni konstruktor, zadna data — jen operace bez
implementace

public interface Time {
int getHours() ;
int getMinutes() ;
int increment();

}
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ADT a Java

e Implementace datového typu
e konstruktory
e instanéni proménné
e implementace operaci (musi byt public!)

public class TimeImpl implements Time {
public TimeImpl (int hrs, int mins) {
m = hrs * 60 + mins;
}

public int getHours() { return m / 60; }
public int getMinutes() { return m % 60; }
public int increment() { m++; }

private int mins;

ADT: Zasobnik 5

ooeoe
(X ]

Zakladni ADT

e zasobnik (stack)

e fronta (Queue)

e kolekce
e mnozina (set)
e multimnozina (bag)
e seznam (list)

e zobrazeni (map)
e strom (tree)

import java.util.*;
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Zasobnik

e Struktura LIFO (Last In — First Out)

e Operace:
e push —vlozeni na vrchol zasobniku
e pop - odstranéni polozky z vrcholu
e top — ziskani hodnoty na vrcholu

o empty —test, zda je zasobnik prazdny
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Zasobnik - rozhrani

public interface Stack {
void push (Object o) ;
Object pop () ;
Object top();
boolean empty () ;

ADT: Zasobnik 8




ooee0
(X ]

Zasobnik - implementace

e Staticka datova struktura
e pole objektd s pfedem zadanou velikosti
o pfi pfekroCeni kapacity se generuje vyjimka

e Dynamicka datova struktura

e pole objektd s proménnou velikosti
e vazana datova struktura
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Zasobnik ve statickém poli

_data T
_top

e Object[ ] data = new Object [max];
e int top = 0;

e 0 <= top <= data.length (=max)
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Zasobnik ve statickém poli

public class ArrayStack implements Stack

public ArrayStack (int size) {
assert size > 0;
_data = new Objectl[size];

}

protected Object[] data;
protected int _top;

}
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(Prikaz assert)

e assert podminka;
assert podminka : ,Popis chyby”;

if ( !podminka )
throw new AssertionError (popis) ;

e Pieklad: javac —source 1.4 Priklad.java
e Spusténi: java —ea Priklad
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Zasobnik ve statickém poli :
public void push(Object obj)
assert _top < _data.length : "Preteceni";
_datal_top++] = obj;
public Object pop() {
assert _top > 0 : "Zasobnik je prazdny";
return _datal--_topl;
public Object top() {
assert _top > 0 : "Zasobnik je prazdny";
return _datal_top-11;
public boolean empty () {
return _top == 0;
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Priklad — postfixovy kalkulator

class PostfixovyKalkulator {
public void cislo(int x) {
zasobnik.push (new Integer (x));

public void soucet() {
int y = popInt();
int x = popInt();
zasobnik.push (new Integer (x+y));

public int vysledek() {
return popInt () ;

private int popInt() {
return ((Object)zasobnik.pop()) .intValue();

private ArrayStack zasobnik = new ArrayStack(10);
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Zasobnik ve statickém poli :
class TestZasobniku {
public static void main(String argsl[])
Stack z = new ArrayStack(4);
System.out.println(z.empty()) ;
z.push("a") ; z.push("b") ;
z.push("c") ; z.push("d") ;
while( !z.empty() ) {
System.out.print (z.pop()+" ");
System.out.println() ;
}
}
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Priklad — postfixovy kalkulator

PostfixovyKalkulator kalk =
new PostfixovyKalkulator () ;

kalk.cislo(2) ; // (2 +7) + 4

kalk.cislo(7) ;

kalk.soucet () ;

kalk.cislo(4) ;

kalk.soucet () ;

System.out.println("Vysledek je " +
kalk.vysledek()) ;
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Zasobnik v dynamickém poli

public class DArrayStack extends ArrayStack

{

public DArrayStack (int size, int delta) {
super (size) ;
assert delta > 0;
_delta = delta;

}

protected int delta;
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Zasobnik v dynamickém poli

public void push(Object obj)
{
if( top == data.length ) {
Object[] nove =
new Object[ top + deltal;
for (int i 0; i < top; i++)
nove [i] _datalil;
_data = nove;

}

super.push (obj) ;
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» Kazdy prvek nese hodnotu a odkaz na
pfedchozi polozku zasobniku.

* PoloZka na dné zasobniku nenese Zadny
odkaz (hodnota null)
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Zasobnik jako vazana
struktura

class StackElem {
Object data; // hodnota
StackElem last; // pfedchdzejici prvek

StackElem (Object data, StackElem last)

{

this.data = data;
this.last = last;
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Zasobnik jako vazana
struktura

public class LinkedStack implements Stack
{
public void push(Object obj) {
_top = new StackElem(obj, _top);
}

public Object pop() {
assert top != null;
Object topObj = _top.data;
_top = top.last;
return topObj;
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Zasobnik jako vazana

struktura
public Object top() {
assert top != null;
return top.data;
}
public boolean empty() {
return _top == null;
}
protected StackElem top = null;

}
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Aplikace zasobniku

e Volani podprogramu

e ukladani aktivaénich zaznamu funkce na
zasobnik — navratova adresa, lokalni proménné a
argumenty, mezivysledky

e umoznuje rekurzi
e Vyhodnocovani programu
e virtualni zasobnikovy procesor
e JVM — Java Virtual Machine (Sun)
¢ CLR - Common Language Runtime (MS .NET)
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Reseni uloh ze cviéeni

public class Retezec

{
public Retezec(int maxDelka) {
data = new char[maxDelkal ;
}
public int length() { return delka; }
private char[] data;
private int delka;
}
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Reseni uloh ze cvié¢eni

public void append(char ch) {
if ( delka == data.length )
throw new IndexOutOfBoundsException() ;
data[delka++] = ch;
}
public int indexOf (char ch) {
for(int i = 0; i < delka; i++) {
if( data[i]l == ch ) return i;

}

return -1;
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Reseni uloh ze cvi€eni :
public char charAt(int index) {
if( index < 0 || index >= delka )
throw new IndexOutOfBoundsException() ;
return data[index] ;
}
public void setCharAt(int index, char ch) {
if( index < 0 || index >= delka )
throw new IndexOutOfBoundsException() ;
data[index] = ch;
}
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Reseni uloh ze cvic€eni :
public String toString() {
return new String(data, 0, delka);
}
public boolean equals (Object obj) {
Retezec str = (Retezec)obj;
if ( delka != str.length() ) return false;
for( int i = 0; i < delka; i++ ) {

if( datal[i] != str.charAt(i) )
return false;
}

return true;
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