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2= Collections Framework

» Dikenalkan pada Java 2 SDK.

 Collection sudah ada sejak JDK 1.0
— Hashtable
— Vector

Politeknik Elektronika Negeri Surabaya

9/13/2017



b = Pemrograman Berbasis Objek

L Collections

 Collection adalah suatu obyek yang bisa
digunakan untuk menyimpan sekumpulan
obyek

» Obyek yang ada dalam Collection disebut
elemen

« Collection menyimpan elemen yang
bertipe Object, sehingga berbagai tipe
obyek bisa disimpan dalam Collection
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® .
prs The Java Collections API

« Java Collections API terdiri dari interface:
- Collection : sekumpulan obyek yang tidak

mempunyai posisi yang tetap (no particular order)
dan menerima duplikat.

- List: sekumpulan obyek yang berdasarkan urutan
(ordered) dan menerima duplikat.

- Set: sekumpulan obyek yang tidak berdasarkan
urutan (unordered) dan menolak duplikat.

- Map: mendukung pencarian berdasarkan key, key ini
harus unik. Has no particular order.
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' . . .
p-rnterface Collection dan Hirarki Class
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pgrs Collection Interfaces and Classes

Collection

ListIterator

wWeakHashMap

Utilities
Arraylist LinkedList HashSet
Collections
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[ .
pors Interface Collection

public interface Collection f
/f Basic Operations
int size():
boolean isEmptv():
boolean contains (Chiject element);
bhoolean add(Ohject element); ff Optional
bhoolean remove (Object element): // Optional
Iterator iterator():

/4 Bulk Operations

boolean containsdll (Collection e

boolean addbll (Collection o) ff Optional
boolean remowvelll (Collection <) // Optional
boolean retainkll (Collection <) // Optional
woild clear () : ff Optional

ff Array Operations

Ohiject[] tolrravy(]:
Obhject[] tobrray(Obiject al]l):
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() .
ons Expansion of contracts

<<interface>>

List<E>

| +add(E):boolean
" |- +remove(Object):boolean
| +get(int):E
+indexOf(Object):int
_I-+contains(Object):boolean
7 | +size():int
- | +iterator():lterator<E>
" | ete...

<<interface>>
Collection<E>

+add(E):boolean

+remove(Object):boolean 1?

+contains(Object):boolean-. <<interface>>

SortedSet<E>

+size():int -
+iterator():Iterator<E> <<interface>> [ +add(E)boolean
ete... Set<E> .-~""_|-+remove(Object):boolean
|*+add(E):boolean = |-~ __|.-+contains(Object):boolean
|*+remove(Object):boolean |-~~~ _|.+size()int
.| +contains(Object):boolean | .-~~~ | +iterator():lterator<E>
.| +size():int =L | Hirst():E
“+iterator():lterator<E> -~~~ +last():E
etc... etc...
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pore Set : HashSet

+ Elemen pada Set selalu unik
+ Set menolak duplikat

* Elemen yang tersimpan tidak berdasarkan
urutan(unorder) dan tidak di sorting (unsorted)

* Berhubungan dengan definisi matematika mengenai

himpunan.

 Interface Set merupakan subinterface dari interface
Collection

» Class yang mengimplementasikan interface Set adalah
HashSet
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.'public interface JIet {

/4 Basic Operations

int size():

boolean isEwptyi):

hoolean contains (Ohject element) !

boolean add(Obhject element): f4 Optional
boolean remove (Chiject element); S/ Optional
Iterator iteratori():

/4 Bulk COperations

bhoolean containsill(Collection c):

boolean addidlliCollection o) ff Optional
boolean remowvekll(Collection o)) // Optional
boolean retainkll(Collection o) /7 Optional
wvioid clear(): J4 Optional

/4 Arrav Operations

Object[] tolhrravyi():
COkbject[] tolrray(Ohject al[]l):
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Set: HashSet

import java.util.*:;

public class SetExample |
public static void main(3tring[] args) {

SJet set = new HashSet():
set.add("one")
set,add("second™) ;
set.add ("3ird™) ;
set.add (new Integer (4)):;
set.add(new Float (5.0F)):
set.add("second™): /) duplicate, not added
get.add new Integer(4)): /. duplicate, not added
System.out.printlniset) ;

Hasil:
[one, second, 5.0, 2rd, 4]
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s Set: HashSet

import java.util.*;

public class FindDups |
public static void main(3tring args[]) {
et =2 = new HashSet()]:
for (int i=0; i<args.length; i++)
if (!s.add(args[1i])])
System.out.println("Duplicate detected: "4args[i]):

Svstem.out.printlni{s.size () +" distinct words detected: "+3):

% Java FindDups 1 cawe 1 saw 1 left
Duplicate detected: 1

Duplicate detected: 1
4 distinct words detected: [cawe, left, saw, 1i]
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pore Set: HashSet

iwport java.ucil. *;

public class FindDupsZ {
public static void mainid3tring args[]) {
Zet unigues = new Hash3et():
Set dups = new HashSet () :

for (int i=0; i<args.length: i++)
if ('uniques.add{args[i]))
dups.addiargs[i]);

unicues.rewoveldll (dups): f/ Destructiwve set-difference

Fystem.out.println("Tnigque words: " + unicgues):;
System.out.println("Duplicate words: " + dups):

% java FindDups2 1 came 1 saw i1 left

Unigque words: [came, left, saw]

Duplicate words:
POIITEKNIK EIEKTronika Negeri Surapaya
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P Set<E>

+ Mathematical Set abstraction — contains no duplicate

elements
— i.e. no two elements e1 and e2 such that e1.equals(e2)
<<interface>>
Set<E>
add(x) +add(E):boolean
Strue E m r:move(c) E m +remove(Object):boolean
IE\ |z| true +contains(Object):boolean
isEmpty():boolean
add(b) [d remove(x) B [d :size()':)i:t()
> false >false +iterator():Iterator<E>
etc...
contains(e) ?  isEmpty() Zr
Strue E\ E - false <<interface>>
e SortedSet<E>
contains(x) | [d [ size() irst():E
>false 35 +last():E
etCu
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b‘Q; Operasi Besar (Bulk operations)

pens

pada Set: HashSet

Merupakan operasi pada Himpunan

s1.containsAll(s2)

mengembalikan nilai true jika s2 adalah subset s1. (Set s2 adalah
subset s1 apabila s1 berisi semua anggota s2)

s1=s1Us2

s1.addAll(s2)

hasil dari s1 adalah gabungan (union) dari s1 dan s2
s1=s1Ns2

s1.retainAll(s2)

hasil dari s1 adalah irisan(intersection) dari s1 dan s2.
s1=s1-s2

s1.removeAll(s2)

hasil dari s1 adalah selisih dari s1 dengan s2

Selisih (s1 - s2) adalah set yang berisi semua elemen yang ada
pada s1 tetapi tidak ada pada s2.
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b:‘ir‘r;_mrt Jawa.util.*;

P public class Sets|
public static woid wain(3tring args[]){
Fet sl = new Hashiet();
Fet 52 = new Hashiet{);

for(int i=0;i<5:1i++)
zl.add (new Integer(i)):

for (int i=3; i<7; i++)
s2.add (newr Integer(i)):

Pemrograman Berbasis Objek

C:yjiZsdkl.4.1_01%binh]
=1l = [, &4, 1, 3, O]
=z = [4, &, 3, &I
fal=se

[4, 2]

[1]

S¥stem.out.printlni™sl = ” + sl): Finished executing

Systen.out.println(™s2 = " + 22):
Systew.out.printlni(sl.containsalli{sz2)):

sl.retainkll(s2):
Systen.out.println(sl):

sl.renovedll (s2);
Systen.out.printlnisl);
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® :
pns SortedSet: TreeSet

Aturan sama dengan interface Set >
menolak duplikat.

Ingat > SortedSet adalah subinterface
Set.

Beda: elemen tersimpan dalam urutan
ascending - sorted.

Contoh SortedSet: TreeSet.
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£
p s SortedSet: TreeSet

import java.util.*;
class SortedietTest{
public static void mwain(3tring [] arg){

Sortediet set = new Treelet():;
set.add("Chess");
set.add|"Thist™)
get,add("Checkera™)
set.add("ElackJack™) ;

set.add( '-"] H

Jystem.out.printlniset) :

H
Output: [BlackJack, Checkers, Chess, Whist]
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P.ns Class HashSet and TreeSet

+ HashSet and TreeSet mengimplementasikan interface Set.

HashSet

» Diimplementasikan menggunakan hash table

+ Element tidak terurut

* Method add, remove, and contains, kompleksitas waktu O(c).

TreeSet

» Diimplementasikan menggunakan struktur pohon.

» Dijamin elemen dalam keadaan terurut.

* Method add, remove, and contains kompleksitas waktu logarithmic
O(log (n)),
dimana n adalah jumlah elemen pada set.
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. L]
p-ns List
* Elemen tersimpan berdasarkan urutan masukan
(ordered).

* Menerima duplikat.

» Contoh List:

— LinkedList : elemen dalam LinkedList masuk dari awal dan
dihapus dari akhir.

— Vector : a growable array of object.

— ArrayList: mirip vector, bersifat unsyncronized (jika multiple
threads mengakses object ArrayList, object ini harus
syncronized secara eksternal)
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. L]
pens List

* Pengembangan dari Interface Collection.
— Pengaksesan elemen melalui indeks seperti array
add (int, Object), get(int), remove(int), set(int, Object)
— Pencarian element
indexOf(Object), lastindexOf(Object)
— Menggunakan lterator tertentu disebut Listlterator
— Dapat mengambil subList

subList(int fromindex, int tolndex)
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. L]
p-ns List

+ add(Object) : menambahkan elemen diakhir list
* remove(Object) : menghapus di awal list

 list1.equals(list2) : dikatakan sama dengan
memperhatikan urutan elemen

Politeknik Elektronika Negeri Surabaya 23
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. L]
pens List

pubrlic interface List extends Collection
/¢ Positional Locess
Chiject get{int index):

Chiject set{int index, Chject element): f¢ Oprional
void add(int index, Object elewment): £ Oprtional
Chiject remove (int index): Jf Optional

abstract bhoolean addill(int index, Collection e): /7 Optional

/4 Search
int indexCfi(Chiject o) :
int lastIndexOf (Chiject o);

/4 Iteration

ListIterator listIteratori(]:
ListIterator listIterator (int index);
/4 Range—-view

List subList(int from, int to):
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p.ns Class ArrayList dan LinkedList

+ Class ArrayList dan LinkedList mengimplementasikan interface
List.

« ArraylList adalah sebuah implementasi array dimana elemen-
elemennya dapat diakses secara langsung menggunakan get and
set methods.

Biasanya ArrayList untuk urutan sederhana (simple sequence).

+ LinkedList menggunakan double linked list

*  Memberikan performance yang lebih baik untuk method add dan
remove dibandingkan ArrayList.

» Memberikan performance yang lebih jelek untuk method get and
set dibandingkan ArrayList.

Politeknik Elektronika Negeri Surabaya 25
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e List : ArrayList

1 import java.util.*

2

3  public class ListExample {

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

5 List list = new ArrayList();

[ list.add("ocne");

7 list.add("second") ;

g list.add("3rd");

a list.add(new Integer(4d));

10 list.add (new Float(5.0F));

11 list.add("second") ; // duplicate, is added
12 list.add(new Integer(d4)); // duplicate, is added
13 System.out.printlnilist];

14 ]

15}

[cne, second, 3rd, 4, 5.0, second, 4]
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P List: Vector

import java.util.*:;
class VectorTest{
public static void wain(3tring [] arg){

Vector v = new Vector():

Ladd("Zak™ ;

cadd ("Gordon'™) 2

Laddid ,"Duke"™);

Ladd ("Lara'™)

Ladd("Zak™) ;

Iystem.out.println(v) ;

String name = [(String) wv.get(z):

System.out.println(name) ;

44 4 4 4

Output: [Duke, Zak, Gordon, Lara, Zak]
Gordon
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import java.util.*®;

public class TestWector{

private static woid swap(List a, int i, int J) {
ODbject tmp = a.get(i):
a.set(i, a.getijl):
a.set(], twp):

'

public static woid shuffle(List list, Random rnd) {
for (int i=list.size(); i=1l; i--]

awap(list, i-1, rnd.nextInt(i)):
'

public static woid nain(3tring args[]){

Vector ¥ = mew Vector(): C:ohjZ2sdkl. 4.1 01hvbinhjawva. exe -class
0, 1, z, 3, 4, 5, 6, 7, 8, @
for (int i=0;i<l0;i++) [0, Andi, 2, 3, 4, 5, &, 7, 8, 9]
w.add(new Integer(i)): [0, Andi 2, 3, 4, Rita, &, 7,6 8, 3]
SYstem. out.println(v) : [0, Andi, Rita, 3, 4, Z, &6, 7, 8, 3]
v.setElementat(“Andi™, 1) ; (3, 7,8, 9, Andi, 0, 2, 6, Rita, 4]

Systen. out.printlniv); Finished executing

v.zet(5,"Rita™) ;
System. out.printlniv);

swap (w,2,5)
System. out.printlniv);

shuffle (v, new Random()):
S¥stem. out.printlniv) ;
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. L]
p-ns List

» Collection menyediakan method untuk merandom isi dari

Collection

import jawva.util.*;

public class Shuffle |
public static wvolid main(3tring args[]) 1
Lizt 1 = new ArravList():
for [(int i=0; i<args.length; i++)
l.add(args[1i]):
Collections.shuffle(l, new Randomi(]):
Jystem.out.printlnil) ;
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. L]
pens List

* Output program sama dengan sebelumnya tapi lebih

singkat

import java.utcil. *;

public class Shuffle |
public static void mwain(2tring args[])
List 1 = Arrays.aslList(args):
Collections.shuffle(l);
Jystem.out.printlni(l):

Politeknik Elektronika Negeri Surabaya
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. L]
p-ns List

import java.util.*;

public class Testlist!
public static woid main(3tring args[]){

List list = nmew Arraylist{):
list.addi"&nis"™) ;
list.addi"Budi™);
list.add("Candra™);
list.,add( " Dewi™) ;
int i = liszt.index0f("Candra™):
Systen. out.printlnii);

'
Output
Politeknik Elektronika Negeri Surabaya
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C:hjZsdkl.4.1_0lvbintjava exe -cl
public class Testlist| [hnis, Budi, Candra, Dewil
[Rika, Budi, Candra, Dewi]
public static woid replaceilistc 1, Object wal, Ohject newVal) { [Rika, Intan, Imam, Candra, Dewil
for (ListIterator i = l.listIterator(); i.hasNext(}; ) Finished executing

if (wal==null ? i.next{)==mull : wal.edquals(i.next()))
i.zetinew¥al);

}

public static wvoid replace(list 1, Object wal, List newVals) {
for (ListIterator i = l.listIterator(); i.hasMNext(); )} {
if (wal==null ? i.next()==null : wal.equals(i.nexti())] [
i.remove():
for (Iterator j = newVals.iterator(); j.hasNexti(); )
i.addi{j.next{)):

) public static void wain(3tring args[]){
i List list = mew Arraylisti):
3 List list2 = mew ArrayListi):

list.add("&ni=");
list.add("Budi™)
list.add("Candra™);
lizt.add|{"Dewi™) ;

Syaten. out.println(list)
replace(list,"Anis™,"Rika™);
System.out.println(lisc);

listZ.add|"Intan"]:
1istZ.add|"Inan") ;

replace (list,"Budi™, listZ):
Iystem. out.printlnilisc);

9/13/2017
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pore List
« Tambahkan program sebelumnya

Systen. out.println({list.sublist(0,5).index0f (" Dewi™) ) ;
list.add(Z, "Dewi™) ;
Systen. out.println(list) ;

Systen. out..print!ln[list.. sublist(2,list.size () ). index0f (" Dewi™) ) ;
Systen. out.println({list.sublist(2,list.size () ). lastIndex0f ("Dewi™) ) ;
4
[Bika, Intan, Dewi, Imam, Candra, Dewi]
]
3

Finizhed executing

Politeknik Elektronika Negeri Surabaya
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b public static List dealHand(List deck, int n) | Berbasis Objek

‘ int deckSize = deck.size():
List handVWiew = deck.sublist (deck3ize-n, deck3ize):
p List hand = new Arraylist (handWView);

handWiew.clear () ;
return hand;
i
class Deal |
public static void mwain(String args[]) |
int numHands = Integer.parselnt (args[0]);
int cardsPerHand = Integer.parselnt(args[1]):

// Make a normal SZ2-card deck
String[] suit = new String[] {"spades", "Thearts",
"diamonds", "clubsTi:
String[] rank = new 3tringl[]
{Mgoet, mzr nge nge non omow mgn nge
mgR_mION Myankt Fouesn®, Mlring')
Li=t deck = new ArrayList():
for (int i=0; i<suit.length; i++)
for (int j=0; j<rank.length; j++
deck.add (rank[3] + " of "™ + suit[i]):

Collections.shuffle (deck) :

for (int i=0; i<numHands; i++)
System.out.printlnidealHand (deck, cardsPerHand)):

Politeknik Elektronika Negeri Surabaya
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p s Output

% jJava Deal 4 5

of hearts, jack of spades, 3 of spades, 4 of spades, king of diamonds]
of diamonds, ace of clubs, 6 of clubs, jack of hearts, queen of hearts]
of spades, 5 of spades, & of diamonds, cgueen of diasmond=s, 2 of clubs]
of spades, 6 of diasmonds, ace of spades, 3 of hearts, ace of hearts]

Politeknik Elektronika Negeri Surabaya
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p.ns List

Sebagian besar algoritma(method) pada class Collections diaplikasikan ke
Lis(tj. I_(-:;hingga dengan algoritma ini memudahkan untuk memanipulasi data
pada List.

sort(List)

mengurutkan List dengan algoritma merge sort

shuffle(List)

Permutasi secara random pada List

reverse(List)

membalik urutan elemen pada List

fill(List, Object)

Mengganti setiap elemen pada List dengan value yang ditentukan
copy(List dest, List src)

Mengkopikan source List ke destination List.

binarySearch(List, Object)

Mencari sebuah element pada List dengan algoritma binary Search

Politeknik Elektronika Negeri Surabaya
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L java.ut1ll.Iterator<E>

+ Think about typical usage scenarios for Collections
— Retrieve the list of all patients
— Search for the lowest priced item
» More often than not you would have to traverse every element in
the collection — be it a List, Set, or your own datastructure

+ lterators provide a generic way to traverse through a collection
regardless of its implementation

Ve . iterator () @ ®® Set
:d |
/.‘ next () @

CNCRCRCRCNONCRCNC ey

® 6
\ T hasNext () ? )
Iterator : X e
iterator() ‘@‘@‘@‘@‘C@‘@‘@‘@‘@‘

Politeknik Elektronika Negeri Surabaya 37
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P Listlterator

. ListIterator adalah subinterface dari
Iterator.

« Dengan menggunakan Listlterator pada List,
maka elemen dapat diambil secara backward.

« Gunakan method next atau previous sebagai
navigasi.
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) Hi .
pns Hirarki Interface Iterator

<zinterfaces=
Iterator

+hasNext () : boolean
+next () : Cbhbject
+remove ()

zzinterfaces=
ListIterator

+hasPrevicus () : boolean
+previous () : Cbject
+add (element : Cbject)
+set (element : Cbject)
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P Listlterator

public interface ListIterator extends Iterator |
boolean hasNext():
Chiject nexti():

boolean hasPrevious():
Chiject previous():

int nextIndex():
int previousIndex():

woid remove () ; f4 Optional
wolid zet (Chject o) f4 Optional
woid addiCkhiect o) ; F/ Optional

Politeknik Elektronika Negeri Surabaya
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O
pens Map

* Menyimpan elemen dengan key unik.

« Satu key untuk satu elemen.

+ Key disimpan dalam bentuk object.

* Map tidak bisa menyimpan duplicate key.
* Map bisa menyimpan duplicate element.
* Has no particular order.

« Contoh:
— Hashtable

— HashMap
* not syncronized for threads
+ permits null values to be stored

Politeknik Elektronika Negeri Surabaya
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()
pens Map

* Map dapat dipandang sebagai Collection dengan 3
cara:
—  keySet
menghasilkan Set key yang ada pada Map
— Values

Collection values yang ada pada Map. Collection disini bukan
Set karena multiple key dapat mempunyai nilai yang sama.

— entrySet

Hasil disimpan pada Set, pasangan key-value yang ada pada
ap

Politeknik Elektronika Negeri Surabaya

9/13/2017

21



9/13/2017

bf; Pemrograman Berbasis Objek
O
pens Map

+ Map adalah object yang memetakan key dengan value. Disebut
juga dengan associative array atau dictionary.

* Method untuk menambah dan menghapus
— put(Object key, Object value)
— remove (Object key)
» Method untuk mengambil object.
— get (Object key)
» Method untuk mengambil key, value dan pasangan (key, value)
— keySet() // returns a Set
— values() // returns a Collection,
— entrySet() // returns a set

Politeknik Elektronika Negeri Surabaya 43
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()
pens Map

public interface Map |
/¢ Basic Operations
COhject put (Chject key, Cbject walue):
Object get (Chject key):
Ohject remove (Ohject key):
boolean containsKey(Ohject kevy):
hoolean containsValue (Ohject wvalue) :
int size():
hoolean isEmpty():

/¢ Bulk Operations
wvoid putill(Map t);
wold clear():

/¢ Collection Views

public Set kevyZet():

public Collection walues():
public Set entrylet ()] :

/¢ Interface for entrySet elements
public interface Entry |

Chiject getEeyi):

Chject getWalue():

Chject setValue (Chject wvalue);
' geri Surabaya
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import Jjava.util.*;

public class Fredqg §

private static final Integer ONE = new Integer(1):

public atatic woid wain(String arg=s[]) {
Map m = new HashMapi):

/¢ Initialize fregquency table from command line
for (int i=0; i<args.length; i++) |
Integer freq = [(Integer) w.getiargs[i]):
m.put (args[i], (freg==null ? CHE :

new Integer (fredq.intWValue() + 1)1
i

Syatem.out.printlnim.2ize () +" distincet words detected: ™) :
System.out.println(m)

i

S

javwa Freq if it is to he it is up to we to delegate

g distinct words detected:

fto=3, we=1, delegate=1, it=2, i=z=Z, if=1, bhe=1, up=1}
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bz;; Pemrograman Berbasis Objek
pors Map: Hashtable

class CollectionTest{

public static void main(String [] arg){
Hashtable ht = new Hashtable();
ht.put(“key1”, new Integer(12));

Politeknik Elektronika Negeri Surabaya
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e
pors Map: HashMap

import Java.util.*:
class HashMapTestd
public static void maini(3tring [] arg) i

HazhMap hmw = new HashMap():
hton. put ("Gamel™, "Hearts™) :

put (nmall, "Chess'™)

Lput [("gamwes™, "Checkers™t);

Cput [Mgames ™, "Whist™)

Lput [(Tgamed™, "Chess™)

Iystem.out.println(lm) ;

Pemrograman Berbasis Objek

hm
himn
hm
himn

Output: { Game4=Chess, Game3=Whist, Gamel=Hearts, null=Chess }

Politeknik Elektronika Negeri Surabaya

b‘-: Pemrograman Berbasis Objek
®
pens Map<K y V>

» Stores mappings from (unique) keys (type K) to values (type V)
— See, you can have more than one type parameters!

» Think of them as “arrays” but with objects (keys) as indexes
— Or as “directories™ e.g. "Bob" = 021999887

Politeknik Elektronika Negeri Surabaya

<<interface>>
get(k) - ~ | putixe) putk) | Map<KVo
Sa (K4 > null N Da :
ml m . EI S +put(K,\().V
get(x) — II‘ . E +get(Ob]ect):lV .
m‘—v E +remove(Object):V
> null (g — Ld rINK) [m—[b +size():int
) E — @ ) - Ij |E| +keySet():Set<K>
size() km‘es [ — I - +values():Collection<V>
>4 Xkl \m»@ efc...
NG ) /
(e I values() Zﬁ
remove(n
(n) (K —[d keySet() - Collection ;
>b E1|| m S <<interface>>
- T a SortedMap<K,V>
remove(x) \“m —[d ) [m m I +irstkey():K
>null \) E T I [d [D +lastKey():K
— etci:
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import jawa.uril.*;

public class TestMap |

public static void main(String args[]) { C:hj2sdkl 4.1 0lwbintjava.exe -clas
Map ml = new HashMapi): {Z=abc, 4=klm, l=klwm, 3=def, E=abc}
nl.put(new Integer(l), "abc™); [z, 4, 1, 3, El
ul.put(new Integer(Z),"abc™); [abe, klm, klm, def, abcl
wl.putinew Integer (3], def™); [Z=abco, 4=klm, l=klm, 3I=def, LS=ahc]
£: abc
Map mZ = new HashMap(): 4: klm
w2.put(new Integer(l),"kln™); 1- klm
w2.put(new Integer(2),"abc™); 3. def
w2.put(new Integer (3], def™); 5- ahe
nzZ.put(new Integer(4),"kln"); Finizhed executing
w2.put(new Integer(5),"abc™);
wl.putdll (m2);

S¥stew. out.printlniml);

Set set = ml.keySet();
S¥stew.out.printlniset);

Systew.out.printlninl.wvalues());
System.out.printlninl.entrydet(]);
for (Iterator i=ml.entrySet().iterator{); i.hasWNext{}; | {

Map.Entry & = (Map.Entry) i.nexti):
System.out.printlnie.getley() + ": " 4+ e.getValue(]);

FUNLERIIR CIERUUIIRG INEBETT QUlduayd

;:- Pemrograman Berbasis Objek
g ()

import java.util.*;
public class MultiMap !
public static woid main(String[] args) |

Map m = mew HashMap() :

dtring str[] ={"4ndi","&ni","Anisa")};
List 1 = Arrays.aslististr);

n.put(new Integer(l),l);

Jtring strZ[]= {"Budi”, Badu","Bina"}
1l = Arrays.aslist(stri);

n.put(new Integer(2),1);

dystem.out.printlnim);

{Z=[Budi, Badu, Bina], l=[indi, Ani, &ni=sal}
Finished executing

Policeninn Licnuuiina ivegert swavaya

C:yjEsdkl. 4.1 0lhbintjawa.exe -classpath "D:
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b:.; Pemrograman Berbasis Objek
prs  SortedMap: TreeMap

Aturan mirip Map

Beda: obyek tersimpan secara sorted
berdasarkan key.

No duplicate key.
Elements may be duplicate.
Key tidak boleh null value.
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bx.; Pemrograman Berbasis Objek
prs  SortedMap: TreeMap

import java.util.¥;
class TreeMapTest!
public static void main(String [] args){

JortedMap title = new TreeMapi():
title.put (new Integer (3], "Checkera'™):
title.put (new Integer|(l), "Euchre"):
title.put (new Integer(4), "Chezsz"):
title.put (new Integer(2), "Tic Tac Toe™):
System.out.printlnititle);

Output: {1=Euchre, 2=Tic Tac Toe, 3=Checkers, 4=Chess}

Politeknik Elektronika Negeri Surabaya
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bn Pemrograman Berbasis Objek
L java.util.Collections

» Offers many very useful utilities and algorithms for
manipulating and creating collections

. . List<Movie> wovies = new ArraylLisc<Movie>():
— Sorting lists Chllertions.
. & max(Collection=? extends T=> cal) T - Callections ;!
- | ndeX SearCh | ng @ max(Collection<? extends T col, Comparator <7 super T
. . . i min{Collection <7 extends T coll} T - Collections
— Findin g mi n/max & min(Collection <7 extends T coll, Comparator <7 super T=
& nopies(int n, T o} List<Ts - Collections
. . 5 i
_ & replaceal(List<T> list, T cldval, T newwal) bockean - Colle
Revers'ng elements Of a IISt @ reverse(list <7 list) void - Collections
& .
H H @ reverseOrder() Comparator<T> - Collections
— Swapping elements of a list oot Comot s <1 ) G T3
. . . & rokate(List <7 list, ink distance) woid - Collections
— Replacing elements in a list st <7 ) voi - Collctions
. . & shuffle(List <7 > list, Random rnd) woid - Callections
— Othern |fty tricks & singleton(T o) Set<T> - Callections
& singletonlist(T o) List<T> - Collections
H @ singletonMaplk key, ¥ value) Map<k,¥> - Collections ~ —
+ Saves you having to
& sark(List<T > list, Comparator<7 super T> ¢} vaid - Collec!
i m p I eme nt th em yo urse If @ swapilList=7 list, int i, int j) void - Collections
i synchronizedCallection{Callection<T> <) Collect\on(T)_—‘\;I
4 »
9 reuse Frazs ‘Gt +Space’ to shaw Templats Proposals
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s Collections.sort ()

« Java’'s implementation of merge sort —
ascending order

< < << <<
[el[bl[c][d][b][f][a] —> [allbl[bl[c][d][e][f]
0O 1 2 3 4 5 6 0O 1 2 3 4 5 6

B What types of objects can you sort? Anything that has an ordering

B Two sort() methods: sort a given List according to either 1) natural
ordering of elements or an 2) externally defined ordering.

1) ‘ public static <T extends Comparable<? super T>> void sort (List<T> list) ‘

2) ‘ public static <T> void sort (List<T> list, Comparator<? super T> c) ‘

B Translation:
1. Only accepts a List parameterised with type implementing Comparable

2. Accepts a List parameterised with any type as long as you also give it a
Comparator implementation that defines the ordering for that type
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