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 Kolekcijos (objekt� saugojimo b�dai) 
 

 
Masyvas – tai pats papras�iausias "indas" objektams saugoti. Masyvas javoje yra objektas. 

Privalumai: 
- diddelis element� išrinkimo greitis; 
- leidžia saugoti tiek objektus, tiek ir paprastus tipus;  
- sukuriant elementams automatiškai priskiriamos nulin�s reikšm�s (pagal tip�). 
Minusai: 
- fiksoutas masyvo ilgis; 
- nežinomas dabartinis msyvo užpildymas (length gr�žina vis� masyvo ilg�); 
- visi masyvo objektai vienodo tipo. 

Java leidžia gr�žinti msyv� (masyv�-objekt�)  metodo vardu ir jis gyvous tol, kol jis bus 
reikalingas (C++ leidžia gr�žinti tik rodykl�, o tai sudaro problem� d�l gr�žinto masyvo egzistavimo 
trukm�s).  

Java turi trij� tip� kolekcijas - tikliau tris interfeisus : Set, List ir Map (piešinukas rodo vis� 
kolekcij� interfeis� med�) : 

 
 
Pagrindinis kolekcij� minusas - patalpinus objekt�, prarandama informacija apie jo tip�. Tod�l 
kolekcijos saugo Object tipo rodykles. Ta�iau (cast) operacijos d�ka visada galima nuskaityt� tip� 
persivesrti � reikiam� (aišku tam reikia žinoti � kok�). 
 
Pilnesn� kolekcij� interfeis� ir klasiu hierahijos lentel�: 
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1. public interface List extends Collection 

Klas�s, tiesiogiai realizuojan�ios Collection interfeis� n�ra.  
List saugo objektus ta tvarka, kokia jie buvo surašyti. Elementus galima tiek rikiuoti, tiek ir 

dubliuoti (dublis reiškia, jog ir tipas ir reikšm� sutampa). List element� palima pasiekti tiek per 
indeks�, tiek ir per reikšm�. Padrindin�s interfeis� List realicuojan�ios klas�s – ArrayList,  
LinkedList ir Vector (pasenusi). 

ArrayList – tai pats papras�iausias automatiškai pasiilginantis masyvas, kurio panaudojimas 
ypatingai paprastas: 

�� sukuriamas ArrayList tipo objektas; 
�� elementui talpinti panaudoti metod� add(), pa�mimui – get(int indeksas); 
�� metodas size() gr�žina dabartin� element� kiek� masyve. 

Labai greiatas tiesioginis elemento išrinkimas (pagal indeks�), bet l�tos eklement� �terpimo ir 
šalinimo operacijos masyvo viduryje. 

LinkedList greitas nouseklaus apdorojimo operacijose ir eklement� �terpimo bei šalinimo 
operacijose masyvo viduryje. Letas tiesioginio išrinkimo operacijose. Lyginant su ArrayList, turi 
papildomus metodus  addFirst( ), addLast( ), getFirst( ), getLast( ), removeFirst( ), removeLast( 
), kas leidžia LinkedList tipo objektus tiesiogiai naudoti kaip stek�, eil� ir dek�. 

Klasi� prototipai : 
public class ArrayList extends AbstractList implements List, Cloneable, Serializable 
public class LinkedList extends AbstractSequentialList implements List, Cloneable, Serializable 
public class Vector extends AbstractList implements List, Cloneable, Serializable 
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// PVZ1: 
// Generouti sveikus atsitiktinius skai�ius ir surašsyti � neriboto 
//   ilgio ArrayList tipo masyv�. Baigti, kai sugeneroutas skai�ius nulis. 
//   Išvesti sugeneroutas skai�ius � ekran�. 
import java.util.*; 
class Metodai { 
    private int maxReiksme; 
    Metodai(int max) { 
        maxReiksme = max; 
    } 
    private Random r = new Random(); 
    public int randInt() { 
        // grazina reiksme is intervalo [0, maxReiksme] 
        return r.nextInt(maxReiksme); 
    } 
} 
public class GuminisMasyvas { 
    public static void main(String[] args) { 
        List masyvas = new ArrayList(); 
        Metodai met = new Metodai(100); 
        int skaicius = 1; // bet kokia nenukine pradine reiksme 
        while (skaicius != 0) { 
            skaicius = met.randInt(); 
            Integer intOb = new Integer(skaicius); 
            masyvas.add(intOb); 
            if (masyvas.size() > 1000) { 
                break; // nebutina, tiesiog siam pvz dau skaiciu nereikia 
            } 
        } 
        System.out.println("Sugeneruota skaiciu " + masyvas.size()); 
        System.out.println("Tai skaiciai :"); 
        for (int i = 0; i < masyvas.size(); i++) { 
            System.out.print(masyvas.get(i) + "  "); 
        } 
    } 
} 
 
// PVZ2 :  
// Nuosavas stekas LinkedList klas�s pagrindu : 
class Stekas1 { 
    private LinkedList list = new LinkedList(); 
    public void push(Object v) { 
        // patalpina elementa 
        list.addFirst(v); 
    } 
    public Object top() { 
        // skaito steko virsutini elementa 
        return list.getFirst(); 
    } 
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    public Object pop() { 
        // nuskaito steko virsutini elementa ir pasalina is steko 
        return list.removeFirst(); 
    } 
} 
class Metodai { 
    private int maxReiksme; 
    Metodai(int max) { 
        maxReiksme = max; 
    } 
    private Random r = new Random(); 
    public int randInt() { 
        // grazina reiksme is intervalo [0, maxReiksme] 
        return r.nextInt(maxReiksme); 
    } 
} 
 
public class Stekas { 
    public static void main(String[] args) { 
        Metodai met = new Metodai(100); 
        Stekas1 stekas = new Stekas1(); 
        System.out.println("\nElementai, talpinami i steka:"); 
        for(int i = 0; i < 10; i++) { 
            skaicius = met.randInt(); 
            Integer intOb = new Integer(skaicius); 
            System.out.print(intOb + "  "); 
            stekas.push(intOb); 
        } 
        System.out.println("\nBandymeliai :"); 
        System.out.println(stekas.top()); 
        System.out.println(stekas.top()); 
        System.out.println(stekas.pop()); 
        System.out.println(stekas.pop()); 
        System.out.println(stekas.pop()); 
    } 
} 
Interfeiso List metodai : 

Method Summary 
void add(int index, Object element)  

Inserts the specified element at the specified position in this list (optional operation). 
Boolean add(Object o)  

Appends the specified element to the end of this list (optional operation). 
Boolean addAll(Collection c)  

Appends all of the elements in the specified collection to the end of this list, in the order that they are 
returned by the specified collection's iterator (optional operation). 

Boolean addAll(int index, Collection c)  
Inserts all of the elements in the specified collection into this list at the specified position (optional 
operation). 

void clear()  
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Removes all of the elements from this list (optional operation). 
Boolean contains(Object o)  

Returns true if this list contains the specified element. 
Boolean containsAll(Collection c)  

Returns true if this list contains all of the elements of the specified collection. 
Boolean equals(Object o)  

Compares the specified object with this list for equality. 
Object get(int index)  

Returns the element at the specified position in this list. 
int hashCode()  

Returns the hash code value for this list. 
int indexOf(Object o)  

Returns the index in this list of the first occurrence of the specified element, or -1 if this list does not 
contain this element. 

Boolean isEmpty()  
Returns true if this list contains no elements. 

Iterator iterator()  
Returns an iterator over the elements in this list in proper sequence. 

int lastIndexOf(Object o)  
Returns the index in this list of the last occurrence of the specified element, or -1 if this list does not 
contain this element. 

ListIterator listIterator()  
Returns a list iterator of the elements in this list (in proper sequence). 

ListIterator listIterator(int index)  
Returns a list iterator of the elements in this list (in proper sequence), starting at the specified 
position in this list. 

Object remove(int index)  
Removes the element at the specified position in this list (optional operation). 

Boolean remove(Object o)  
Removes the first occurrence in this list of the specified element (optional operation). 

Boolean removeAll(Collection c)  
Removes from this list all the elements that are contained in the specified collection (optional 
operation). 

Boolean retainAll(Collection c)  
Retains only the elements in this list that are contained in the specified collection (optional 
operation). 

Object set(int index, Object element)  
Replaces the element at the specified position in this list with the specified element (optional 
operation). 

int size()  
Returns the number of elements in this list. 

List subList(int fromIndex, int toIndex)  
Returns a view of the portion of this list between the specified fromIndex, inclusive, and 
toIndex, exclusive. 

Object[] toArray()  
Returns an array containing all of the elements in this list in proper sequence. 

Object[] toArray(Object[] a)  
Returns an array containing all of the elements in this list in proper sequence; the runtime type of the 
returned array is that of the specified array. 
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2. public interface Set extends Collection 
 

Set neleidžia nei elementus rikiuoti, nei j� dubliuoti. Set saugo tik unikalius objektus, be to tam 
naudojama speciali vidine saugojimo tvarka. Interfeis� Set realicuojan�ios pagrindin�s klas�s yra 
HashSet it TreeSet. 

HashSet tinka atvejui, kai reikalingas didelis paieškos greitis. Objektams b�tinas hashCode( ) 
metodas. 

TreeSet sugo objektus medžio tipo pavidalu. Turi specialius metodus darbui su medžio 
šakomis (first(), last(), headSet(), subSet(), tailSet()). 

Klasi� prototipai : 
public class HashSet extends AbstractSet implements Set, Cloneable, Serializable 
public class TreeSet extends AbstractSet implements SortedSet, Cloneable, Serializable 
 
Interfeiso Set  metodai : 

Method Summary 
Boolean add(Object o)  

Adds the specified element to this set if it is not already present (optional operation). 
Boolean addAll(Collection c)  

Adds all of the elements in the specified collection to this set if they're not already present (optional 
operation). 

void clear()  
Removes all of the elements from this set (optional operation). 

Boolean contains(Object o)  
Returns true if this set contains the specified element. 

Boolean containsAll(Collection c)  
Returns true if this set contains all of the elements of the specified collection. 

Boolean equals(Object o)  
Compares the specified object with this set for equality. 

int hashCode()  
Returns the hash code value for this set. 

Boolean isEmpty()  
Returns true if this set contains no elements. 

Iterator iterator()  
Returns an iterator over the elements in this set. 

Boolean remove(Object o)  
Removes the specified element from this set if it is present (optional operation). 

Boolean removeAll(Collection c)  
Removes from this set all of its elements that are contained in the specified collection (optional 
operation). 

Boolean retainAll(Collection c)  
Retains only the elements in this set that are contained in the specified collection (optional 
operation). 

int size()  
Returns the number of elements in this set (its cardinality). 

Object[] toArray()  
Returns an array containing all of the elements in this set. 

Object[] toArray(Object[] a)  
Returns an array containing all of the elements in this set whose runtime type is that of the specified 
array. 
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3. public interface Map 
 

Map - tai reikšm�-raktas por� lentel� (žodyn�lis), kur elementai išrenkami pagal rakt�. Raktai 
kartotis negali, reikšm�s – gali. Map element� saugojimo tvarka taip pat nepriklauso nuo surašymo 
tvarkos. Kadangi reikšme gali buti bet kokio tipo objektas, tame tarpe ir Map’o, tai galimos ir bet 
kokio išmatavimo lentel�s. Nauji elementai gali b�ti sudedami metodu put (Object raktas, Object 
reiksme), o paimami metodu get(Object raktas). Pagrindin�s interfeis� Map realicuojan�ios klas�s 
yra HashMap, TreeMap ir Hashtable  (pasenusi). 

HashMap lentel�je elemento paieška ir �terpimas yra gana greitas (šis laikas yra pastovus). 
TreeMap objektus saugo specialioje medžio tipo strukt�roje. Turi papildomus metodus darbui 

su šio medžio dalimis ( firstKey(), lastKey(), subMap(), tailMap()). 
 

Klasi� prototipai : 
public class Hashtable extends Dictionary implements Map, Cloneable, Serializable 
public class HashMap extends AbstractMap implements Map, Cloneable, Serializable 
public class TreeMap extends AbstractMap implements SortedMap, Cloneable, Serializable 
  
// PVZ3: 
// Sudaryti ir atspauzdinti lentele. Raktas – atsitiktiniai Integer tipo skai�iai. Reikšm�s – atsitiktiniai  
// skai�iai, pervesti � String tipo objektus.  
import java.util.*; 
public class Zodinelis { 
    public static void main(String[] args) { 
        HashMap hm = new HashMap(); 
        for(int i = 1; i <= 10; i++) { 
            // Raktui generousime skaicius tarp 0 ir 25, 
            // reiksmei - simbolius tarp 0 ir 50. 
            //  (statinis Math klases metodas random() generouja intervale [0, 1] 
            Integer raktas = new Integer((int)(Math.random() * 25)); 
            if (hm.containsKey(raktas) == false) { 
                String simbolineReiksme = Integer.toString((int)(Math.random() * 50)); 
                hm.put(raktas, simbolineReiksme); 
            } 
        } 
        // isveda lentele poromis  raktas="reiksme" : 
        System.out.println("Tai Map lentele :"); 
        System.out.println(hm); // isveda poromis raktas=reiksme 
 
    } 
} 
 

Raktu gali buti bet kurios klas�s objektai. Ta�iau kad padidinti išrinkimo greit�, raktai 
užkodoujami specialiu sveikaskaitiniu kodu (hash code). Tai atlieka Object klas�s metodas 
hashCode(). Tod�l kai raktu naudojamos standartines java klas�s joki� problem� neiškyla. Brt jeigu 
sugalvosite raktu naudoti savo sukurt� klas�, teks perkrauti metodus hashCode() ir equals() . 

 
 
Interfeiso Mapt metodai : 
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Inner Class Summary 
Static interface Map.Entry  

A map entry (key-value pair). 
 

Method Summary 
void clear()  

Removes all mappings from this map (optional operation). 
boolean containsKey(Object key)  

Returns true if this map contains a mapping for the specified key. 
boolean ContainsValue(Object value)  

Returns true if this map maps one or more keys to the specified value. 
Set entrySet()  

Returns a set view of the mappings contained in this map. 
boolean equals(Object o)  

Compares the specified object with this map for equality. 
Object get(Object key)  

Returns the value to which this map maps the specified key. 
int hashCode()  

Returns the hash code value for this map. 
boolean isEmpty()  

Returns true if this map contains no key-value mappings. 
Set keySet()  

Returns a set view of the keys contained in this map. 
Object put(Object key, Object value)  

Associates the specified value with the specified key in this map (optional operation). 
void putAll(Map t)  

Copies all of the mappings from the specified map to this map (optional operation). 
Object remove(Object key)  

Removes the mapping for this key from this map if present (optional operation). 
int size()  

Returns the number of key-value mappings in this map. 
Collection values()  

Returns a collection view of the values contained in this map. 
 

 
Rikiavimai ir paieškos 

 
Kolekcij� rikiavimui, �vairioms paieškoms atliktu skirta statini� metod� klase Collections :  

public class Collections extends Object     (paketas util) 

Ta�iau kad panaudoti jos metod� sort(), kolekcijos elementai privalio realizuoti interfeis� 
Comparable (jis turi tik vien� metod� copmareTo) : 

public interface Comparable 
Kitaip gausite ClassCastException situacij�. Š� interfeis� realizuoja tokios klas�s : 

Byte, Character, Double, File, Float, Long, ObjectStreamField, Short, String, Integer, 
BigInteger, BigDecimal, Date, CollationKey  

 
Štai keletas Collection klas�s metod� : 

Method Summary 
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Static int binarySearch(List list, Object key)  
Searches the specified list for the specified object using the binary search algorithm. 

Static int binarySearch(List list, Object key, Comparator c)  
Searches the specified list for the specified object using the binary search algorithm. 

static void copy(List dest, List src)  
Copies all of the elements from one list into another. 

static 
Enumeration 

enumeration(Collection c)  
Returns an enumeration over the specified collection. 

static void fill(List list, Object o)  
Replaces all of the elements of the specified list with the specified element. 

static 
Object 

max(Collection coll)  
Returns the maximum element of the given collection, according to the natural ordering of its 
elements. 

static 
Object 

max(Collection coll, Comparator comp)  
Returns the maximum element of the given collection, according to the order induced by the 
specified comparator. 

static 
Object 

min(Collection coll)  
Returns the minimum element of the given collection, according to the natural ordering of its 
elements. 

static 
Object 

min(Collection coll, Comparator comp)  
Returns the minimum element of the given collection, according to the order induced by the 
specified comparator. 

static List nCopies(int n, Object o)  
Returns an immutable list consisting of n copies of the specified object. 

static void reverse(List l)  
Reverses the order of the elements in the specified list. 

static 
Comparator 

reverseOrder()  
Returns a comparator that imposes the reverse of the natural ordering on a collection of objects 
that implement the Comparable interface. 

static void shuffle(List list)  
Randomly permutes the specified list using a default source of randomness. 

Static void shuffle(List list, Random rnd)  
Randomly permute the specified list using the specified source of randomness. 

Static Set singleton(Object o)  
Returns an immutable set containing only the specified object. 

Static void sort(List list)  
Sorts the specified list into ascending order, according to the natural ordering of its elements. 

Static void sort(List list, Comparator c)  
Sorts the specified list according to the order induced by the specified comparator. 

   
Elementai bus surikiuti naturalia eile, t.y : 

Class Natural Ordering 
Byte signed numerical 
Character unsigned numerical 
Long signed numerical 
Integer signed numerical 
Short signed numerical 
Double signed numerical 
Float signed numerical 
BigInteger signed numerical 
BigDecimal signed numerical 
File system-dependent lexicographic on pathname. 
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String Lexicographic 
Date Chronological 
CollationKey locale-specific lexicographic 

 
Kitas rikiavimo b�das - pasinaudoti interfeisu Comparator ir realizuoti jo metod� compare(). 

Antro interfeiso metodo equals() realizuoti neb�tina, nes jis realizuotas klas�je Object. Po to šios 
implementacijos klas�s objektas perduodamas kaip papildonas parametras metodui sort().  

Surikioutame masyve (kitaip rezultatas neprognozuojamas) galima naudoti greitus paieškos 
metodus Arrays.binarySearch(). 
 

Masyvams rikiuoti egzituoja analogiška klas� Arrays (paketas util):  
Aišku, kai masyvai susideda is paprastu tip� (ne iš �ras� su skirtingais laukais), pilnai 

rikiavimui pakanka ir javos pakete esan�iu metod� compare(), compareTo(), equals() realizacij�. Be 
to, ši� metod� realizacijos yra pakankamai optimalios (paprastiems tipams naudojamas greitas 
rikiavimas, o objektams – specialus rikiavimas suliejimu). 
import java.util.*; 
 
public class EiluciuRikiavimas { 

public static void main(String[] args) { 
String[] sa = new String[100]; 
// masyvo užpildymas. 
Arrays.sort(sa); 

} 
} 

Taigi, jei šis "leksikografinis" rikiavimas patenkina (kai pradžioje eina žodžiai iš didži�j� 
raidži�, o po to iš maž�j�), tai viskas gerai. Norint pakeisti rikaivimo b�d�, pvz., rikiuoti nevertinant 
raidži� registro, pakaks perdengti standartin� compare() metod� savu: 
 
public class MonoRikiavimas implements Comparator { 

public int compare(Object o1, Object o2) { 
String s1 = (String)o1; 
String s2 = (String)o2; 
return s1.toLowerCase().compareTo(s2.toLowerCase()); 

} 
} 
public class EiluciuRikiavimas { 

public static void main(String[] args) { 
String[] sa = new String[100]; 
// masyvo užpildymas. 
Arrays.sort(sa, new MonoRikiavimas()); 

} 
} 
 
Papildomai paži�r�ti : 
(1) http://developer.java.sun.com/developer/onlineTraining/Programming/BasicJava2/collec.html 

(2) http://java.sun.com/docs/books/tutorial/collections/index.html 

(3) Bruce Eckel, Thinking in Java, 2nd edition, Revision 12, 9-as skyrius 

 


