CONG NGHE JAVA

Nguyén Hiru Thé




Collection 1a mot doi twgng ma ndé nhoém cac doi twong khac
thanh phan tir va cung cap cac phuong thirc co ban dé thém, x0a,
lay, duyé€t cac phan tur...

= Phan tir ctiia Collection khong duoc phép 1a kiéu nguyén thiy

Collections Framework thong nhat cach thtc sir dung cac
collection, gom 3 thanh phan chinh:

= |Interface
= Lop trién khai
= Thuat toan

Str dung d6i tuong Iterator dé duyét qua tat ca cac phan tir cta
collection.

Uu diém: tién dung, hiéu ning cao
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Iterable interface

= Chua dir licu thanh vién Iterator interface
— lterator interface

= Cung cap phuong tién dé lap di lap lai cac thanh phan tir dau
dén cudi ctia mot collection.

— Cac phuong thire cua Iterator interface

‘Phu’O’ng thire ‘Mﬁ ta

public boolean Tra vé true néu iterator con phan tir ké tiép phan tir dang

hasNext() duyét.

public object next() Tra vé phan tir hién tai va di chuyén con tro tro t6i phan tir
tiép theo.

public void remove() Loai bé phan tir cudi duoc tra vé bai Iterator. N6 hiém khi
duoc st dung.



() Cac phuong thirc cua Interface Collection

‘Phu’O'ng thire
public boolean add(Object element)

public boolean addAll(Collection c)

public boolean remove(Object element)

public boolean removeAll(Collection c)

public boolean retainAll(Collection c)

public int size()

public void clear()

public boolean contains(Object element)
public boolean containsAll(Collection c)
public Iterator iterator()

public Object[] toArray()

public boolean isEmpty/()

public boolean equals(Object element)
public int hashCode()

M ta
Chén mét phan tir vao collection.

Chén cac phﬁn tr collection duoc chi dinh vao collection
goi phuong thurc nay.
X06a phan tir tir collection.

Xoba tat ca cac phr:fm tir cua collection duoc chi dinh tur
collection goi phuong thirc nay.

Xo0a tat ca cac thanh phan tir collection

Tra lai tong sd cac phan tir trong collection.

Loai bo téng s ctia phan tir khoi collection.

Tim kiém phan tur.

Tim kiém collection duoc chi dinh trong collection.
Tra vé mdt iterator.

Chuyén ddi collection thanh méang (array).

Kiém tra néu collection tréng.

So sanh 2 collection.

Tra vé so hashcode cua collection.



import java.util.ArrayList;
import java.util.LinkedList;
import java.util.List;

public class CollectionExample {
public static void main(String|[] args) {
List<String> arrayList = new ArrayList<String>();
arrayList.add("Python");
arrayList.add("Java");
arrayList.add("C++");
System.out.println("Cac phan ti¥ ctia ArrayList: " + arrayList);

List<String> linkedList = new LinkedList<String>();
linkedList.add("Python");

linkedList.add("Java");

linkedList.add("C++");

System.out.println("Cac phan tir ciia LinkedList: " + linkedList);

Cdc phdn tir ctia ArraylList: [Python, Java, C++]
Cdc phdn ti¥ ctia LinkedList: [Python, Java, C++]



import java.util. HashMap;
import java.util.HashSet;
import java.util.Map;
import java.util.Set;

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

// new TreeSet() sé sap xép cac phan tir

Set<String> hashSet = new HashSet<String>();
hashSet.add("Python");

hashSet.add("Java");

hashSet.add("Java");

hashSet.add("C++");

System.out.println("Cac phan t ctia Set: " + hashSet);

// new TreeMap() sé sap x€p cac phan tr dw vao key ctia ching
Map<String, String> hashMap = new HashMap<String, String>();
hashMap.put("Language2”, "Java");

hashMap.put("Languagel”, ".Net");

System.out.println("Cac phan tir cia Map: " + hashMap);

} Cdc phdn ti¥ cta Set: [Java, C++, Python]
Cdc phdn ti¥ ciia Map: {Languagel=.Net, Language2=Java}
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— Lo&p ArrayList: mang dong.

= K¢ thira 16p AbstractList va impliments interface List.

Iterable

|

Collection

T

List

H

ArrayList

Interface

Class

Extends

Implements

ArrayList cO thé chtra cac phan
tu trung 1ap.

ArrayList duy tri thi tu cia
phan ttr dugc thém vao.
ArrayList 1a khong dong bd
(non-synchronized).

ArrayList cho phép truy cap
ngau nhién vi né luu dit liéu
theo chi muc.



ArrayList - constructor

‘Constructor ‘Mﬁ ta
ArrayList() Khoi tao mot danh sach méang trong.

ArrayList(Collection c) Xay dyng mét danh sach mang dugc khoi tao voi
cac phan tir cua collection c.

ArrayList(int capacity) Xay dung mot danh sach mang ma c6 dung luong
ban dau duoc chi dinh.



(— ArrayList - phuong thirc

‘Phu’(mg thire

boolean add(Object o)

void add(int index, Object element)
boolean addAll(Collection c)

boolean addAll(int index, Collection
c)

void retainAll(Collection c)

void removeAll(Collection c)
int indexOf(Object o)
int lastIndexOf(Object o)

Object[] toArray()
Object[] toArray(Object[] a)

Object clone()
void clear()

void trimToSize()

M ta

N&i thém phén tir duoc chi dinh vao cudi mét danh sach.

Cheén cac phan tir duge chi dinh tai cac chi sb vi tri

N&i tat ca cac phé‘m tur trong collection dugc chi dinh vao cudi ctia danh
sach nay, theo thir tu chung dugc tra vé bdi bo 1ap iterator.

Cheén tat ca cac phan tir trong collection duoc chi dinh vao danh sach
nay, bat dau tur vi tri da chi dinh.

X6a nhitng phan tr khong thude collection ¢ va khong thudc list hién tai
Xba nhirng phén tir thudc collection ¢ va thudc list hién tai khoi list hién
tai.

Tra vé chi muc trong danh sach voi sy xuét hién dau tién cia phﬁn to
duogc chi dinh, hodc -1 néu danh sach khong chira phan tir nay.

Tra vé chi muc trong danh sach v&i su xuat hién cudi cing ctia phan tir
duoc chi dinh, hodc -1 néu danh sach khong chira phan tir nay.

Tra vé mot mang chtra tt ca cac phan tir trong danh sach theo thi ty.
Tra vé mot mang chtra tit ca cac phan tir trong danh sach theo thir ty.
Tra vé mot ban sao ctia ArrayList.

X0a tat ca cac phan tir tir danh sach nay.

Cit dung luong ctia ArrayList 12 kich thudce danh sach hién tai.



Vi du: ArrayList c6 kiéu generic 1a String

import java.util.ArrayList;
import java.util.Iterator;

public class ArrayListExample1 {
public static void main(String args|[]) {

ArrayList<String> list = new ArrayList<String>();

list.add("Java");

list.add("C++");

list.add("PHP");

// Show list through Iterator

Iterator<String> itr = list.iterator();

while (itr.hasNext()) {
System.out.print(itr.next() + ", ”);

}

// Show list through for-each

System.out.printin();

for (String obj : list) {
System.out.print(obj + ", ");

}

// Show list through index

System.out.printin();

int size = list.size(); Output:
for (inti=0;i<size; i++) { Java, C++, PHP,
System.out.print(list.get(i) + ", "); Java, C++, PHP,
} } Java, C++, PHP,

11



1.4

VD: ArrayList c6 kiéu generic 13 doi twong do ngwoi dung dinh nghia

class Student { import java.util.ArrayList;
private String name; public class ArrayListExample3 {
private int age; public static void main(String[] args) {
public Student(String name, int age) { // Create listStudent
super(); zrraykiskgtu:enb listStudent = new
this.name = name; rrayList<Student>();
this.age = age; // Create students
} Student student1 = new Student("A", 18);
@Override Student student2 = new Student("B", 20);
public String toString() { Student student3 = new Student("C", 19);
return "Student@[name=" + // Add objects to listStudent
name + ", age=" + age + "|"; listStudent.add(student1);
} listStudent.add(student2);
} listStudent.add(student3);
// Show listStudent

for (Student student : listStudent) {
System.out.printin(student.toString()

);
Output: )

Student@[name=A, age=18] }
Student@[name=B, age=20]
Student@[name=C, age=19] 12




import java.util.ArrayList;

public class ArrayListExample4 {
public static void main(String[] args) {

ArrayList<String> list = new
ArrayList<String>();
list.add("Java");
list.add("C++");
list.add("Python");

// addAll()
ArrayList<String> listA = new
ArrayList<String>();
listA.addAll(list);
System.out.print("listA:");
showlist(listA);

// retainAll() listA
ArrayList<String> listB = new
ArrayList<String>();
listB.add("Java");
listA.retainAll(listB);
System.out.print("listA:");
showlist(listA);

// removeAll() listA
list.removeAll(listA);
System.out.print("listA:");
showlist(list);

public static void
showList(ArrayList<String> list) {
for (String obj : list) {
System.out.print("\t" + obj +
}

System.out.printin();

mom,

J 4

Output:

listA:Java, C++, Python,
listA:Java,
listA:C++, Python,

13
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— Lép LinkedList st dung cau trac danh sach lién két Doubly
(Doubly Linked List) dé Iuu trit cac phan tu.

lterable

Collection

N

List

Queue

|

Deque

LinkedList

| | Interface
\:’ Class

— Extends

-+ Implements

LinkedList c6 thé chta cac
phan tir tring lap.

LinkedList duy tri tha tu cta
phan tir duoc thém vao.
LinkedList 12 khong déng bo
(non-synchronized).

Lop LinkList, thao tac nhanh
vi khong can phai dich chuyén
néu bat ky phan tir ndo bi xoa
khoi danh sach.

L6p ArrayList cO thé duoc str
dung nhu list (danh sach),
stack (ngin xép) hodc queue
(hang doi).
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https://en.wikipedia.org/wiki/Doubly_linked_list

LinkedList - constructor

‘Constructor ‘Mﬁ ta
LinkedList() Xay dung mot danh sach trong.

LinkedList(Collectionc)  Xay dung mot danh sach chtra céc phan tu
cua collection duoc chi dinh, theo thur tu

ching duoc tra vé bai iterator cla
collection.

15



Phuwong thirc
boolean add(Object 0)

void add(int index, Object element)

void addFirst(Object o)
void addLast(Object o)

int size()

boolean contains(Object o)

boolean remove(Object 0)
Object getFirst()

Object getLast()

int indexOf(Object o)

int lastindexOf(Object 0)

e LinkedList - constructor

M0 ta
N&i thém phan tir duoc chi dinh vao cubi mot danh sach.

Cheén cac phan tir duoc chi dinh tai cac chi sd vi tri quy dinh trong
mot danh sach.

Chén phan tir duoc chi dinh vao dau danh sach.
Chén phﬁn ttr duwoc chi dinh vao cudi danh sach.
Tra lai s6 luong cac phan tir trong mot danh sach

Tra vé true néu danh sach c6 chira mot phan tir duoc chi dinh.

Xo0a phén tir duoc chi dinh dau tién trong mot danh sach.
Tra vé phan tir dau tién trong mot danh sach.
Tra lai phan ttr cudi cung trong mot danh sach.

Tra v€ chi muc trong mdt danh sach véi sy xuat hién dau tién cua
phan tu duoc chi dinh, hodc -1 néu danh sach khong chira bat ky
phan tr nao.

Tra lai chi muc trong danh sach véi su xuét hién cudi ciing ctia
phan tu duoc chi dinh, hodc -1 néu danh sach khong chira bat ky
phan tr nao.

40



LinkedList - constructor

import java.util.Iterator;
import java.util.LinkedList;

public class LinkedListExample1 {
public static void main(String[] args) {

LinkedList<String> linkedList = new
LinkedList<String>();

linkedList.add("Java");
linkedList.add("C++");
linkedList.add("PHP");
linkedList.add("Java");

// Show list through Iterator
[terator<String> itr =
linkedList.iterator();

while (itrhasNext()) {
System.out.print(ittnext() + ", ");
}

// add first
linkedList.addFirst("Python");

// Show list through for-each
System.out.printin();
for (String obj : linkedList) {

System.out.print(obj + ", ");
}

// add last
linkedList.addLast("Ruby");

// Show list through index

System.out.printin();

int size = linkedList.size();

for (inti=0;1i<size; i++) {
System.out.print(linkedList.get(i) + ", ");

}

Output:

Java, C++, PHP, Java,
Python, Java, C++, PHP, Java,
Python, Java, C++, PHP, Java, Ruby, 17




ArrayList va LinkedL.ist

— Gi6ng nhau: implements tir List, duy tri tht tu, non-synchronized

— Khac nhau:
‘ArrayList ‘ LinkedL.ist
1) ArrayList ndi bo sir dung mang déng dé  LinkedList ndi bo sir dung danh sach lién
luu trir cac phan tr. két doubly dé luu trit cac phan tir.

2) Thao tac v6i ArrayList 1a cham boi vind  Thao tac véi LinkedList 1a nhanh hon so véi
str dung nodi bo mang. Néu bat ky phan tir nao ArrayList boi vi né sir dung danh sach lién
duoc xo4a khoi mang, tat ca cac bit dugc két doubly do d6 khong can chuyén doi bit
chuyén trong bd nhd. nao trong bo nha.

3) Lop ArrayListchi ¢6 thé hoat dong nhwe  Lép LinkedList ¢ thé hoat dong nhu mdt
mot list vi no chi implements interface List.  list va queue(hang doi) vi né implements
cac interface List va Deque.

4) ArrayList 14 tot hon trong viéc luu trir va LinkedList 14 tot hon trong viéc thao tac di
truy cap dit liu. ligu.

18



X a0

— www.tutorialspoint.com/java
— viettuts/java-collection
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