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1. Generics
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Why use Generics? (Example1)

18 ([-] public static void main(String[] args) {
19 ArrayList list = new ArravyList():

20 n

21 list.add(new Integer(5)):

22 list.add (new Integer(10)):;

23 nother ,

@ list.add (new String("3")):

25

26 n

27 Integer first = (Integer)list.get(0)’
e Integer third = (Integer)list.get(2)’ I
29| - )

Exception in thread "main" jave.lang.ClassCastException: java.lang.String cennot be cast to jave.lang.Integer

at javaapplicationl.JavaApplicationl.mzin(JavaApplicationl.java:2g)

Java Result: 1

BUILD SUCCESSFUL (total time: 0 seconds)
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Why use Generics?

public static void main(String[] args) {
// TODO Auto-generated method stub
ArrayList myList = new ArrayList();
myList.add(1);
myList.add("hai");
myList.add("ba");

Integer _1Int = (Integer) myList.get(0);//true
Integer 2Int = (Integer) myList.get(1);//false

Integer _3int;
Object obj = myList.get(2);

if(obj instanceof Integer)
{

_3Int = (Integer)obj;//true
}

T e oy
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Why use Generics?

public void nonGenericCode ()

{
ArrayList list = new ArrayList();

list.add(new Integer(10));

Integer i =|(Integer) list.get(0); required explicit cast

public void genericCode () Type of element
{

[_frrayList<Integer> list = new ArrayList<Integer>();
1ist.add(new Integer (10));

Integer i =| list.get(0); No required explicit cast
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Why use Generics?

Phwong phap chi ra kiéu déi twong ma mot Lép ¢
thé chra

« Phat hién s&m cac kiéu di¥ liéu khéng phu hop tai
th&i diém bién dich chwong trinh.

» Han ché viéc ép kiéu cac doi twong.

. Cai dat cac thuat toan két hop kiéu generic va
Collection
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Generic Class

» L6p Generic 1a mét co ché dé chi ré moi quan hé
gitra L&p va kieu dir lieu lien quan dén no (type
parameter).

 L&p co thé cod nhiéu tham sb. Vi du:

public class CBox<T1,TZ2,..,Tn> {..}

« Quy wdc vé tén tham so kiéu (Type Parameter

Naming Conventions)

* E — Element K — Key
* N — Number T - Type
* V — Value

* The diamond operator <>
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Generic Class (Example2)

public class NumberList<T> public void testNumberList String()
{ {

private T obj; NumberList<{String> list = new NumberList<String>();

_ , list.add("Hello");
public void add(T walue)

{

this.obj = value; System.out.println(list.get());
} }
public T get () , . :
{ public void testNumberList Integer()
return obj; {

} NumberList<{Integer> list = new NumberList<Integer>();

list.add(new Integer(10));
// list.add("10"); //Error

System.out.println(list.get () .intValue());
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Generic Methods

« Cac “tham s0 kiéu” dwoc khai bao, st dung trong
pham vi cua phuong thirc.

» Tham s06 kiéu phai dwoc chi ré trwée kieu div liéu tra
vé cua phuwong thirc va dat trong cap dau <>

 C6 thé dung tham so kiéu cho:
— D liéu tra vé
— Cac tham s6 cla phwong thirc
— Bién cuc bd
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Generic Methods (Example3)

public static void main(String args[])

public class GenericHethods {

l
public static <E> void printArray(E[] inputArray) Double[] doubleArray = { 1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7 };
( Character[] characterArray = { 'H', 'E', 'L', 'L', '0" };

for (E elenent : inputhrray) System.out.println("\nArray doubleArray contains:");

{ printArray(doubleArray);
System.out.printf ("%s ", element);
) System.out.println("");
}
| System.out.println("\nArray characterArray contains:");
printArray(characterArray);
}

Output

Array doubleArray contains:
1.1 2.2 3.3 4.45.56.6 7.7
Array characterArray contains:
HELULO
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Bounded type parameters

« Gigi han tham s6 kiéu:
— L&p chi dinh
— Cac lop con cua lop chi dinh
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Bounded type parameters

public class Box<T> {

private T t;

public void set(T t) {
this.t = t;

}

public T get() {
return t;

}

public <U extends Number> void inspect(U u){
System.out.printin("T: " + t.getClass().getName());
System.out.printin("U: " + u.getClass().getName());

}

public static void main(String[] args) {
Box<Integer> integerBox = new Box<Integer>();
integerBox.set(new Integer(10));
integerBox.inspect("some text"); // error: this is still String!

}
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Multiple Bounds

C6 thé gidi han v&i nhiéu tham sé kiéu

St dung “&”

Néu kiéu giol han thubc kiéu class thi phai dat trudc
Vi du:

Class A{/*... "}

interface B { /* ... */ }

interface C {/* ... */ }

class D <T extends A& B & C>{/* ... */ }
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Generics, Inheritance, and Subtypes

public void boxTest(Box<Number>n) { /* ... */}
=> Box<Integer> or Box<Double>?

I Box<Number> Box<Integer>
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Generics, Inheritance, and Subtypes

ArrayList<E> implements List<E>, and List<E> extends
Collection<E>

\ Collection<String>

I

l List<String>

f

’ ArrayList<String>
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Wildcards

« “?”: dai dién cho mot kiéu chwa xac dinh.

« "? extends Type”

— Pai dién cho mét kiéu 1a 1&p con cla Idp dwoc chi
ra hoac chinh no. Vi du: List <7 extends
Number>

o “? super Type”
— Pai dién cho mét kiéu l1a I&p cha cua I&p dwoc chi
ra hoac chinh no. Vi du: List <? super Number>
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Wildcards- Vi du

List<?> list = null;

[1%p 21/
‘? list new ArrayList<Date> ()’
list = new ArrayList<String>();

“? extends type”

List<? extends Date> datelList = null;

datelist = new ArrayList<Date>();
dateList = new ArrayList<MyDate>(); // class MyDate extends Date

“? super type”

List<? super MyDate> dateListl = null;

dateListl = new ArrayList<Date>();
dateListl = new ArrayList<MyDate>(); // class MyDate extends Date
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Wildcards and Subtyping

e Vidu:
class A{/*..."/}
class B extends A{/* ... */}
B b =new B();
A a=Db;//OK

List<B> Ib = new ArrayList<>();
List<A> la = |b; // compile-time error
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Wildcards and Subtyping

e Vidu:
List<? extends Integer> intList = new ArrayList<>();
List<? extends Number> numlList = intList;

//OK. List<? extends Integer> I&p con List<? extends
Number>

List<?>

AA

List<? extends Number> <— —»ll List<? super Integer>

{ 1

List<? extends Integer> List<? super Number>
List<Integer> gy — List<Number>
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2. Collections
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Mang — Vi du

public class Car {

car[] carsi; | null '

Car[] cars2 = new Car|[5]:; null | null | null | null | null

for(int i1=0; i1<5;1i++){

cars2[i]=new Car()s;
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Mang — Nhan xét

« Phai cho biét trwére s6 lwong phan ti trong
mang
» Ko thé thay ddi kich thwéc vé sau (mé rong)
— Khai bao mang méi cars3
— Copy di¥ liéu qua mang md&i cars3
— Cap vung nh& mdi cho cars2
— Copy di¥ lieu tw cars3 qua cars2
e Thém phan t& x vao vi tri k
« Xba phan tr x
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Collections

« Collection 1a doi twong c6 kha nang chira cac doi
twong khac.
« Cac thao tac thong thuwong trén collection
— Kho'i tao collection
— Thém/Xo4a doi twong vao/khai collection
— Kiém tra mét doi twong co & trong collection
Khong
— Lay mét doi twong tir collection
— Duyét cac doi twong trong collection
— Xoa toan b0 collection
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Collections Framework

« M6t sb lgi ich ctia Collections Framework:
— Giam th&i gian |ap trinh
— Tang cwong hiéu nang chwong trinh
— Dé mé& rong cac collection moi

— Khuyén khich viéc st dung lai ma chwong trinh
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Collections Framework

<<interface>>
Collection

<<interface>> <<interface>> <<interface>>
Set List Queue

v 4 \ A | 3 4 Ay

<<interface>>
SortedSet
A
HashSet LinkedHashSet TreeSet ArrayList Vector LinkedList PriorityQueue
Object <<intﬁlrface>>
ap
“ 4 ) \
<<interface>>
SortedMap
v
Arrays Collections Hashtable LinkedHashMap HashMap TreeMap
> >

implements extends
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Collections Framework

« Collections Framework bao géom:

— Interfaces: La cac giao tiép thé hién tinh chat cta
cac kiéu collection khac nhau nhw List, Set, Map.

— Implementations: La cac |I&p collection cé san
dwoc cai dat cac collection interfaces.

— Algorithms: La cac phucyng thirc tinh dé x ly
trén collection, vi du: sap xép danh sach, tim

phan t& I&n nhat...
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Interface Collection

 L&p co sO
 Khong co |&p con dwgc cai dat san, chi co I&p con
théng qua Set, List, Queue
» Cung cap cac thao tac chinh trén collection:
— boolean add(Obiject element);
— boolean remove(Object element);
— boolean contains(Object element);
— int size();
— boolean isEmpty();
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Interface List

- List ké thira tir Collection
» Cung cap thém cac phwong thirc dé xt ly collection
kiéu danh sach (cha cac phan t&r dwoc xép theo
chi s0).
— Phan t& co thé trung
« M6t s6 phwong thire cua List
— Object get(int index);
— Object set(int index, Object o0);
— void add(int index, Object 0);
— Object remove(int index);
— int indexOf(Object 0); - int lastindexOf(Object 0);
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Interface Set

 Set ké thira ttr Collection

» HO tro cac thao tac xt ly trén collection kiéu tap hop
(toan hoc)

— Phan t&r KHONG THE trung
« Mot s6 method riéng:
— set1.containsAll(set2) // set2 is a subset of set1
— set1.addAll(set2); // phep hoi
— seti.retainAll(set2); // phép giao
— set1.removeAll(set2); // phép trw
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Interface SortedSet

« SortedSet ké thira tir Set

« N6 hé tro thao tac trén tap hop cac phan tir co thé
so sanh duworc.

« Céc doi twong dwa vao trong mot SortedSet p‘héi cal
dat giao tiep Comparable hoac hoac phai truyén vao
|&’p cai dat SortedSet mot Comparator

« M6t sO phwong thire clia SortedSet:
— Object first();
— Object last();
— SortedSet headSet(Object end); // <= end
— SortedSet tailSet(Object start); // >=start
— SortedSet subSet(Object start, Object end);
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Interface Queue

« Ké thtra interface Collection
 Hoat ddong theo co ché FIFO
+ Mot s6 method riéng:
— boolean offer(Object obj); // Thém vao queue
— Object poll(); // X6a khoi queue, tra vé phan tl
dau
— Object peek(); // Lay phan t& dau, ko xoa

60 50 40 30 20 10
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Interface Map

« Ko ké thtra interface Collection
+ Quan ly cac phan t&r theo co’ ché key-value
— Cac Key khong trung nhau
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Interface Map

« Mot s6 method théng dung:
— Object put(Object key, Object value);
— Object get(Object key);
— Object remove(Object key);
— boolean containsKey(Object key);
— boolean containsValue(Object value);
— Set keySet(); // Tra vé cac key
— Collection values(); // Tra vé cac value
— Set entrySet(); // Tra vé cac cap key-value
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Interface SortedMap

« Ké thlra interface Map

« Gidng nhw SortedSet, cac doi twong khoa dwa vao
trong SortedMap phai cai dat giao tiép Comparable
hoac |&p cai dat SortedMap phai nhan mét
Comparator trén doi twong khoa.

« Mot s6 method riéng:
— Object firstKey( );
— Object lastKey( );
— SortedMap headMap(Object end);
— SortedMap tailMap(Object start);
— SortedMap subMap(Obiject start, Object end);
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lterator Interface

« Cac phan t trong collection c6 thé dwoc duyét
thong qua lterator (b6 duyét).

. C‘éc |O&'p cal dat Collec’gion cung cap phwong thic tra
vé iterator trén cac phan t&r cua chung.

Collection c;

lterator it = c.iterator();
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Duyét Collection

* l|terator cho phep duyét tuan tw mot collection.

« Cac phwong thirc cua lterator:

— boolean hasNext();
— Object next();
— void remove();

* Vidu:

lterator it = c.iterator();

while (it.hasNext() ) {
Point p = (Point) it.next();
System.out.printin( p.toString() );

}
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Implementations

LinkedList
List —

™~ ArrayList

HashSet

Set :4 LinkedHashSet

\ SortedSet — TreeSet

/ HashMap
Map :i LinkedHashMap
T SortedMap — TreeMap
Hashtable
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Vi du 5: ArrayList

List al = new ArrayList():;

”n

System.out.println("Initial size of al: + al.size()):;

al.add("c");
al.add("A");
al.add("E");
al.add("B");
al.add("D");
al.add("=");

al.add (1, "aA2");
System.out.println("Siz

M

fter additions: "™ 4+ al.size()):

System.out.println("Contents of 21: " + al);

al.remove ("5");
al.remove (2) ;

n

+ al.size()):;

n

System.out.println("Size of al after deletion

System.out.println("Contents of al: " + al);
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Vi du 6: LinkedList

1l .remove ("5") ;

1l .remove (2) ;

System.out.println("Contents of 11 after deletic "
+ 11);

1l.removeFirst () ;

11l .removelLast () ;

System.out.println("1ll after deleting first and last
+ 11);

Object wval = 1ll.get(2):;

ll.set (2, (String) wval + " Changed");
System.out.println ("1l after change: " + 1l1);
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Vi du 7: Queue

Queue gueue = new LinkedList () ;

for (int 1 = 0; 1 < 100; 1+=10)
queue.offer (i) ;

System.out.println("Queue: " + queue);

while (!gqueue.isEmpty()) {

System.out.println (gueue.poll ()

) 7



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Vi du 8: Vector

Kho'i tao:
Vector( );
Vector(int size);
Vector(int size, int incr);

Vector v = new Vector (3, 2):;
System.out.println("Initizl size: " + wv.size()):;

System.out.println("Initial capacity: " +

VT
)}

v.capacity()):;

v.addElement (new Integer (1)),
v.addElement (new Integer(2));
v.addElement (new Integer (3));
v.addElement (new Integer(4));
System.out.println ("Capacity after four

!
J

+ v.capacity()):;
System.out.println("Vector: "+ Wv);
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Vi du 9: TreeSet

// This program sorts a set of names
import java.util.”;
public class TreeSetTest1
{
public static void main(String[] args)
{
SortedSet names = new TreeSet();
names.add(new String("Minh Tuan"));
names.add(new String("Hai Nam"));
names.add(new String("Anh Ngoc"));
names.add(new String("Trung Kien"));
names.add(new String("Quynh Chi"));
names.add(new String("Thu Hang"));
System.out.printin(names);
}
}
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Vi du 10: Student Set

class Student implements Comparable

{

private String code;
private double score;

public Student(String code, double score)

{

this.code = code;
this.score = score;

}

public double getScore()
{

}

public String toString()
{

}

return score;

return "(" + code +"," + score + ")";
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Vi du 10: Student Set

public boolean equals(Object other)

{
Student otherStu = (Student) other;

return code.equals(otherStu.code);

}

public int compareTo(Object other)

{
Student otherStu = (Student) other;

return code.compareTo(otherStu.code);
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Vi du 10: Student Set

// This programs sorts a set of students by name and then by score
import java.util.*;

public class TreeSetTest2

{

public static void main(String[] args)

{
SortedSet stu = new TreeSet();
stu.add(new Student("A05726", 8.5));
stu.add(new Student("A06338", 7.0));
stu.add(new Student("A05379", 7.5));
stu.add(new Student("A06178", 9.5));

System.out.printin(stu);
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Vi du 11: HashMap

// This program stores a phone directory by hashing
import java.util.*;

public class MyMapTest
{

public static void main(String[] args)

{
Map phoneDir = new HashMap();
phoneDir.put("5581814", new String("Dept. Informatics"));
phoneDir.put("8584490", new String("Defense Staff"));
phoneDir.put("8587346", new String("Administrative Staff"));
phoneDir.put("7290028", new String("Student Club"));

/[ print all entries
System.out.printin(phoneDir);

// remove an entry
phoneDir.remove("8584490");
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Vi du 11: HashMap (cont)

/l replace an entry
phoneDir.put("7290028", new String("International Relation"));

/[ look up a value
System.out.printin(phoneDir.get("5581814"));

/I iterate through all entries
Set entries = phoneDir.entrySet();
lterator iter = entries.iterator();
while (iter.hasNext())
{
Map.Entry entry = (Map.Entry) iter.next();
String key = (String) entry.getKey();
String value = (String) entry.getValue();
System.out.printin("key=" + key + ", value=" + value);
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Tai liéu tham khao

o Slide “Java Collections” — Professor Evan Korth

 https://docs.oracle.com/javase/tutorial/java/gen
erics/

* http://www.tutorialspoint.com/java/java_collectio
ns.htm

 http://www.tutorialspoint.com/java/java_generic
s.htm
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