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Khai niem Generics

Thuat nglr “Generics” nghia la tham s6 héa
kiéu dir liéu. Tham sé hoa kiéu dit liéu rat
quan trong vi no cho phép chung ta tao ra
va s dung mot class, interface, method vai
nhiéu kiéu dir liéu khac nhau.

MOt class, interface hay mot method ma
thuc hién trén mot kiéu tham sé xac dinh
thi goi la generic.



Khai niem Generics

Vi du: S& dung ArrayList v3i cac kiéu dir liéu khac nhau
ArrayList mylist = new ArrayList();
mylist.add(10);
mylist.add(* )5
mylist.add(true);
mylist.add(15.75);

Lay ra:

int a = (Integer)mylist.get(0);
String str = (String)mylist.get(l);



Khai niem Generics

Vi du: S dung ArrayList v3i cac kiéu di liéu Integer

ArrayList<integer>mylist = new
4&\‘ ArrayList<integer>();
A

mylist.add(10);
mylist.add(““Hi1"”);//error

mylist.add(true);//error
mylist.add(15);

Generic

Lay ra:
int a = mylist.get(0);



Khai niem Generics

Vi du: S dung ArrayList v3i cac ki€u di liéu String

ArrayList<String>mylist = new
ArrayList<String>Q);

mylist.add(“Hel o) ;
mylist.add(“Goodbye™);

Lay ra:
String str = mylist.get(0);



Uu diém cha generic

Trinh bién dich Java ap dung viéc kiém tra doan ma
generic dé phat hién cac van dé nhu vi pham an
toan kiéu di liéu. Viéc stra 10i tai thai gian bién
dich dé dang hon nhiéu khi sita chira 16i tai thoi
diém chay chuaong trinh.

@ Compile error !




Uu diém cua generic

Khéng can ép kiéu dir liéu
e Doan code sau day khong dung generic nén phai ép
kiéu:
List list = new ArrayList();
list.add("hello");
String s = (String) list.get(0); //phai ép kiéu

e Khi dung generic, khéng can ép kiéu:
List<String> list = new ArrayList<String>();
list.add("hello");
String s = list.get(0); //khdéng ép kiéu



Uu diém cua generic

Cho phep nguoi trinh vien thuc hien cac
thudt toan tong quat.

Bang cach s dung generics, ngudi lap trinh ¢ thé
thuc hién cac thuat toan tong quat vdi cac kiéu dir
lieu tuy chon khac nhau, va ndi dung doan code
trd nén rd rang va dé hiéu.

"4 PROGRAMS




Tao class generic va method

Quy udc ddt tén tham sé kiéu cho Generics

E Element — phan ti
K Key — khoa

V Value — gia tri

T Type — kiéu dit liéu
N Number — so



Tao class generic va method

public <class GenericsType<T>
private T t;
public T get() {
return this.t;
;
public void set (T tl) {
this.t = tl;



Tao class generic va method

Tao generics class vai 1 tham sé kiéu:

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

GenericsType<String> typel = new GenericsType<String>();
typel.set("Pankaj"); //hop 1&
System.out.println(typel);

GenericsType type2 = new GenericsTypel(); //khing generic
type2.set ("Pankaj"); //hop 1&

type2.set (10); //hop 1&

System.out.println(type?);



Tao class generic va method

public class Pair<T, S> {
private T first;
private S second;

public Pair(T fi1, S se){
first = fi;
second = se;

}
public T getFirst() { return first; }

public S getSecond() { return second; }



Tao class generic va method

public class PairrDemo{
public static void main(String[] args){
Pair<integer, String> pl = new Pair(l1,'One");
Pair<String, String> p2 = new Pair(" L s
System.out.printin(pl.getFirst()+", "+pl.getSecond());
System.out.printin(p2.getFirst()+", "+p2.getSecond());



Gidi han kiéu dir liéu

public class example<T extends Number>

private T number;

example (T n) {

number = n;

J

double reciprocal() { //Lay nghich dao
return 1/number.doubleValue();

J

double fraction() | //L&y phén thip phan

return number.doubleValue() - number.intValue():



Gidi han kiéu dir liéu

example<Integer> el = new example<Integer>(5);
System.out.println("Reciprocal:"+el.reciprocal()) s
System.out.println("Fraction:"+el.ftraction());
example<Double> eZ = new example<Double>(7.5);
System.out.println("Reciprocal:"+e2.reciprocall()) s
System.out.println("Fraction:"+e2.ftraction());

example<Float> e3 = new example<Float>(7.25f);
System.out.println("Feciprocal:"+e3.reciprocall());

System.out.println("Fraction: "+e3.fraction());



Cac ky hieu dai dién generic

Wildcards
I
I | |
<? extends type> <? super type>




Cac ky hiéu dai dién generics

Xeét vi du sau:
boolean testequals(example<T> e){
1T (number.doubleValue()==e.number.doubleValue()) {
return true;

J

return false;

J
public static void main(String|[] args) {
example<Integer> el = new example<Integer>(3);

example<Double> e2 = new example<Double>(5.0);

system.out.println("el==e2 ? "+el.testequals(el)|);



Cac ky hiéu dai dién generics
Ky tu dai dién <?>

boolean testequals{example{?} el {

1t (number.doubleValue ()==e.number.doubleValue()) {
return true;

J

return false;

}

public static vold main(String[] args) {
example<Integer> el = new example<Integer>(5);

example<Double> e2 = new example<Double>(5.0);

System.out.println("el==eZ 7 "+el.testequals(eZ));




Cac ky hiéu dai dién generics

Ky tu dai dien <? extends type>

public void processkEle(List<? extends A> elements){

}

Trong do :
List<A> listA = new ArrayList<A>();
processtEle(listA);
List<B> listB = new ArrayList<B>();
processtEle(listB);
1‘ List<C> listC = new ArrayList<C>();

processEle(listC);



Cac ky hiéu dai dién generics

public void processEle(List<? super A> elements){
Tfor(A obj : elements){
System. -printin(obj.getvValue());

}

List<A> li1stA = new ArrayList<A>();
processEle(listA);

List<Object> listO = new ArrayList<Object>();
processkEle(11stO);



Generic Constructors

public class Summation {

private Int ;
<T extends Number> Summation(T size) {
:O;
for (int 1 = 0; 1 <= size.intValue(Q; 1++) {
+= 1;
+
}

int getSum() {return sum;}

public static void main(String[] args) {
Summation obj = new Summation(4.0);
System.out.printin(" " + obj.getsum());



Generic Interfaces

interface Containment<T>{
boolean contains(T obj);

}

public class MyClass<T> implements Containment<T>{
TL ;
MyClass(T[] arr){

= arr;
+
public boolean contains(T obj) {
for (T Xx: )
iIT (X.equals(obj)) return true;
return false;
+



Generic Interfaces

public static void main(sString[] args) {
Integer x[]={1,2,3};
MyClass<Integer> ob = new MyClass<Integer>(X);
Integer a = 20;
iIT (ob.contains(a)){

System.out._printIin(a+" ");
Yelse
System.out._printIn(a+" ");



Mot so han ché cua Generic

Khong thé khdi tao generic vdi dit liéu kiéu nguyén thuy

Pair<int, char> p = new Pair<>(8, "a"), //

Pair<Integer, Character> p = new Pair<>(8, "a");

Khéng thé tao instance cho kiéu dir liéu

class Gen<T>{
T obj;
Gen(){
obj= new TQ; //
by



Mot s6 han ché cua Generic

Khéng thé la static trong class

class Gen<T>{
static T ;
static T getObj(O{

return



Mot so han ché cua Generic

Khéng thé tao mang

Gen<Integer> gens[]=new Gen<lInteger>[10]; 7/

Gen<?> gens[] = new Gen<?>[10]; //
Gens[0] = new Gen<Integer>(25);
Gens[1] = new Gen<String>(*“‘Hello’);

Gidi han vé ngoai lé generic

M6t class generic khong thé ké thua class
Throwable. Do d6 ta khong thé tao class ngoai 1é
Ia generic.
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