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Lép bao

Wrapper class




e Cac kiéu dir liéu nguyén thay khong cO cac
phuong thuc lién quan dén noé.

— MOi kiéu dir liéu nguyén thiy c6 mét I8p tuong ing goi
la |Gp bao (wrapper class)

— Cac I6p bao sé “go6i” dir lieu nguyén thly va cung cap cac
phucong thac thich hgp cho dir lieu do.

— Mai déi tugng cua I8p bao dan gian la luu trl mot bién
don va dua ra cac phuong thic dé xu ly no.

— Cac |6p bao la mét phan cua Java API




Cdc 10p bao

boolean java.lang.Boolean
byte java.lang.Byte
char java.lang.Char
double java.lang.Double
float java.lang.Float
int java.lang.Integer
long java.lang.Long
short java.lang.Short




Cac I6p bao la khéng thay doi dugc (immutable)

— Sau khi da dugc gan mot gia tri, thé hién cda I6p do
khong dugc phép thay doi gia tri nira.

Cac IGp bao la final
— Khong thé ké thira tir cac 16p bao

Tat ca cac phuong thic cla cac I8p bao la static

Tat ca cac I8p bao tri Boolean va Character la ké
thua tu IGp Number

— Boolean va Character ké thua truc ti€p ti I6p Object




Khdi tao déi tuong 1ép bao

 Tat ca cac I8p bao cung cap 2 phuang thic khai
tao (tru IGp Character):
— Mét phuong thic 1dy tham sé |a kiéu dif liéu nguyén thay
cUa gia tri can khdi tao
— M6t phuang thirc 13y biéu dién kiéu String cla gia tri dé
Float wfloat = new Float("12.34f");
Float yfloat = new Float(12.34f);
Boolean wbool = new Boolean("false");
Boolean ybool =new Boolean(false);

Character cl1 = new Character('c');




Chuyén ddi tir String sang cdc

déi tuong 16p bao

e Cach khac dé tao cac doi tugng cta I6p bao: su
dung cac phuang thuc static

— valueOf(String s)
— valueOf(String s, int radix)

— Tra vé cac doéi tugng co gia tri bang tham s6 dugc dua
vao
Integer i2 = Integer.valueOf("101011", 2);
// converts 101011 to 43 and assigns the

// value 43 to the Integer object i2

Float f2 = Float.valueOf("3.14f");
// assigns 3.14 to the Float object f2




Trd vé bién cla kiéu di liéu

nguyén thuy

« DEé tra vé cac kiéu dir liéu nguyén thay: st dung
phucng thuc typeValue()
— Khéng cé tham s6
— MOi ki€u sé ¢6 6 phuong thic typeValue() tuang ng
— Vidu
// make a new wrapper object
Integer i2 = new Integer(42);
// convert i2's value to a byte primitive
byte b = i2.byteValue();
// another of Integer's xxxValue methods
short s = i2.shortValue();
// yet another of Integer's xxxValue methods
double d = i2.doubleValue();




Chuyen doi tir Strmg sang cdac

kiéu d liéu nguyén thuy

« Dung cac phuadng thuc static cua IGp bao
static <type> parseType(String s)

* Vidu
String s = "123";
//assign an int value of 123 to the int variable i
int 1 = Integer.parselnt(s);
//assign an short value of 123 to the short variable j
short j = Short.parseShort(s)




Phdén biét kiéu di liéu nguyén

thuy va 1ép bao

* Vidu
int x = 25; [::::]
Integer y = new Integer(25); } \

X + y; // ERROR
X + y.intValue(); // OK!

int z
int z




Cdac ham todn hoc

Lop Math




Lép Math

* java.lang.Math cung cap cac thanh phan static:

— Cac hang toan hoc:
+ Math.E
+ Math.PI
— Cac ham toan hoc:
+ max, min...
+ abs, floor, ceil...
+ sqrt, pow, log, exp...
+ Cos, sin, tan, acos, asin, atan...
+ random

«Java Class»
(3 Math

W Math ()
®sin ()

® cos ()

@ tan ()

@ asin ()

® acos

@ atan

@ toRadians ()
@ toDegrees ()
@exp ()

@ log ()

® sart ()

@ IEEEremainder ()
@ ceil

@ floor ()

@ rint

@ atan2

@ pow ()

@ round ()

@ round

W initRNG

@ random

@ abs

® abs

@ abs

® abs

@® max ()

@ max ()

| & <clinit>




Lép Math

« Hau hét cac ham nhan tham sé kiéu double va gia
tri tra vé cling co kiéu double

—Vidu:
BVZn

Math.pow(Math.E, Math.sqrt(2.0*Math.PI))
hoac

Math.exp(Math.sqgrt(2.0*Math.PI))
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Cac ky thudt thao tac voi
chuoi

String va StringBuffer




Xau (String)

e Kiéu String la mot I18p va khong phai la kiéu di
lieu nguyéen thuy

e Mot String dugc tao thanh tu mot day cac ky tu
nam trong dau nhay kép:
String a = "A String";
String b = "";

 DO4i tugng String cé thé khdi tao theo nhiéu cach:
String ¢ = new String();
String d = new String("Another String");
String e = String.valueOf(1.23);
String f = null;




Ghép xau

e Toan tr + co thé néi cac String:
String a = "This" + " is a
//a = “This is a String”

+ "String";

» Cac kiéu d liéu ca ban sir dung trong I5i goi
printin() dugc chuyén déi ty dong sang kiéu
String

System.out.println("answer
System.out.println("answer

"+ 1+ 2+ 3);
"+ (1 + 2+ 3));




Cdc phuong thic cua xau

String name = "Joe Smith";

name.tolLowerCase(); //
name.toUpperCase(); //
"Joe Smith ".trim(); //
"Joe Smith".indexOf('e'); //
"Joe Smith".length(); //
"Joe Smith".charAt(5); //
"Joe Smith".substring(5); //
"Joe Smith".substring(2,5); //

"joe smith"
"JOE SMITH"
"Joe Smith"




StringBultiifer

« String la kiéu bat bién

— P6i tugng khong thay déi gia tri sau khi dugc tao ra =
Cac xau cua I6p String dugc thiét ké dé khong thay doi
gia tri.

— Khi cac xau dugc ghép néi v&i nhau moét doi tugng mdi
dugc tao ra dé luu trir két qua = Ghép ndi xau thong
thudng rat ton kém vé bb nhd.

String s = "";
s += "Hello";

s += " ";

s += "World";

s += "I";

J

System.out.println(s);




StringBultiifer

» Trong trudng hgp phai lam viéc v&i cac xau bién
doi = Su dung StringBuffer

— Du doan cac ky tu trong xau co thé thay doi.

— Khi xtr ly cac xau mot cach linh déng, vi du nhu doc dir
lieu text tu mot tép tin.

« Cung cap cac cd ché hiéu qua haon cho viéc xay
dung, ghép noi cac xau:

— Viéc ghép noi xau thuong dugc cac trinh bién dich
chuyén sang thuc thi trong IGp StringBuffer
StringBuffer sb = new (“hi");

StringBuffer tb = sb;
tb.append (“gh”);

sb
~~.., Java.lang.StringBuffer
tb T Jovelong S

— (TR Y 5
— high ,‘,,-a")




Cdc phuong thuc cua

StringBultiifer

StringBuffer buffer = new StringBuffer(15);

buffer.
buffer.
buffer.
buffer.
System.
System.

String

System.

append("This is ") ;
append("String") ;

insert(7," a") ;

append('.");
out.println(buffer.length());
out.println(buffer.capacity());
output = buffer.toString() ;
out.println(output); // "This is

/] 17
/] 32

a String."




Quan 1y b6 nhé trong Java

Pinh vi, tai dinh vi va quan ly bd nhd




Quan 1y b6 nhé trong Java

e Java khong sCr,dung con tro nén cac dia chi bo
nhG khong thé bi ghi de Ien mot cach ngau nhiéen
hoac coy.

« Cac van dé dinh vi va tai dinh vi b nhg, quan ly
bé nhé do JVM kiém soat, hoan toan trong suot
(transparent) va@i lap trinh vien.

* Lap trinh vién khéng can quan tam dén viéc ghi
dau cac phan b6 nhg da cap phat tdé giai phong
sau nay.




Cac loai bo nhé trong Java

 Trong Java cO hai loai bo nhd chinh

— B6 nhd& heap: luu trir cac dir lieu dugc cap phat cho cac
tham chiéu

— B6 nhd stack: luu trit cac tham chiéu (~dia chi cac con
trd) va cac dit lieu nguyén thuy

Stack Heap

foo's
callar

bha= 1

foo

bar -1




B& nhé Stack

e B6 nhd Heap st dung dé ghi théng tin dugc tao
bdi toan tu new
String s = new String(“hello”);

\ java.lang.String

e >

B6 nhd Stack B6 nha Heap




B6 nhd Heap

 Gia tri cuc bo trong b6 nhg Stack dugc su dung
nhu con tré tham chiéu t&i Heap

String s = new String(“hello”);
String t = s;

S N
t S
\ java.lang.String
.y
e D
B6 nhd Stack B6 nha Heap




B6 nhd Heap

e Gia tri cua dU lieu String s = new String(“hello”);
nguyén thuy dudgc ghi String t = s;
truc tiép trong Stack int i = 201;
int j = 1;
S N

t S
\ java.lang.String

L T
j 201
B6 nhd Stack B6 nha Heap




B6 thu gom rac

« MOt tién trinh chay ngam goi dén b “thu gom
rac” (garbage collector) dé phuc héi lai phan bd
nh& ma cac doi tugng khong tham chiéu dén (tai
dinh vi)

« Cac doi tugng khong c6 tham chiéu dén dugc
gan null.

e BO thu gom rac dinh ky quéet qua danh sach cac
doi tugng cua JVM va phuc héi cac tai nguyén
clia cac doi tugng khong cé tham chiéu.




B6 thu gom rac

« JVM quyét dinh khi nao thuc hién thu gom rac:
— Thong thudng sé thuc thi khi thiéu bé nhé
— Tai thai diém khéng du doan trudc

« Khong thé ngan qua trinh thuc hién cta bo thu

gom rac nhung co thé yéu cau thuc hién sém
hon:

System.gc(); hoac Runtime.gc();




Phuong thuc void finalize()

* L3p nao ciling c6 phuong thuc finalize() — dugc
thuc thi ngay lap tuc khi qua trinh thu gom xay ra

« Thuong chi s dung cho cac trudng hop dac biéet
dé “tu don dep” cac tai nguyén su dung khi doi
tugng dudc gc giai phong
— Vi du can dong cac socket, file,... nén dugc xur ly trong

lubng chinh trudc khi cac déi tugng bi ngat bd tham
chiéu.

e Tudng tu v8i ham huy (destructor) cua I&p trong
C++




So sdnh doi tuong




So sdnh doi tuong

» DGi vdi cac kiéu dit liéu nguyén thay, toan tu ==
kiém tra xem chung co gia tri bang nhau hay

khong

« Vidu
int a = 1;
int b = 1;

if (a==b)... // true




So sdnh doi tuong

 Pa4i véi cac doi tugng, toan tir == kiém tra xem
hai doi tugng cé dong nhat hay khdng, cé cung
tham chiéu dén mét doi tugng hay khong.

 Vidu
Employee a = new Employee(1l);
Employee b = new Employee(1);

if (a==b)... // false

Employee a = new Employee(1l);
Employee b = a;
if (a==b)... // true




Phuong thuc equals

 Dé so sanh gia tri ctia hai déi tugng = dung
phucng thuc equals

— T4t ca cac I18p ¢b san trong Java déu c6 phuang thic nay

« Khéng st dung dugc déi vai cac kiéu di liéu
nguyén thuy




Vi du: equals trong Lop Integer

public class Equivalence {
public static void main(String[] args) {
Integer n1 = new Integer(47);
Integer n2 = new Integer(47);
System.out.println(nl == n2);
System.out.println(nl.equals(n2));

false
true

Press any key to continue . . .




equals cua 16p tu viét

class Value {
int i;

}

public class EqualsMethod2 {
public static void main(String[] args) {
Value vl = new Value();
Value v2 = new Value();
vli.i = v2.1i = 100;
System.out.println(vl.equals(v2));

falze

Press any key to continue . . .




So sanh hai xdu

* oneString.equals(anotherString)
— Kiém tra tinh tuang duong
— Tra vé true hoac false

String name = "Joe";
if ("Joe".equals(name))
hame += " Smith";

« oneString.equalsignoreCase(anotherString)

— Kiém tra KHONG xét dén ky tu hoa, thudng
boolean same = "Joe".equalsIgnoreCase("joe");

« So sanh oneString == anotherString sé gay nhap
nhang vai so sanh 2 doi tugng




So sanh hai xdu

String s1 = new String(“Hello”);
String s2 = s1;

+ (s1==s2) tra vé true

String sl1 = new String(“Hello”);
String s2 = new String(“Hello™);

+ (s1==s2) tra vé false

sl

s2

sl

s2

Hello

» Hello

» Hello
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Truyén tham s6 cho phuong
thuc




Truyén tham sé

* Trong C/C++:¢cd
nhiéu cach truyén
tham so

 Truyén theo tham tri
(pass-by-value), hay con
goi la truyén gia tri

 Truyén theo tham chiéu
(pass-by-reference), hay
con goi la truyén dia chi

 Truyén con tro

* Trong Java:

e Chi c6 truyén theo
tham tri (pass-by-value)




Truyén theo tham tri

 Truyén gia tri/ban sao cla tham so6 thuc

— Vi tham s6 ¢ kiéu dir liéu tham tri (kiéu di liéu nguyén
thuy): Truyén gia tri/ban sao cla cac bién nguyén thuy
truyén vao

— Vé&i tham sé co kiéu di liéu tham chiéu (mang va doi
tugng): Truyén gia tri/ban sao ctia tham chiéu goc truyén
vao

* Thay doi tham sé hinh thic khéng lam anh
hudng dén tham sé thuc




Vi kiéu d liéu nguyén thuy

e Cac gia tri nguyén thay khong thé thay doéi khi
truyén nhu mot tham so

public void methedl () {

int a = 0;

System.out.println(a); // outputs 0

method2 (a) ; »1 void methed2 (int a) {
System.out.println(a); // outputs 0 a=a+1l;

} }

e Phucong thuc swap nay co hoat dong dung
khong?
public void swap(int varl, int var2) {
int temp = varl;
varl = var2;
var2 = temp;




Vi kiéu d liéu tham chiéu

« Thuc ra la truyén ban sao cuia tham chiéu gac,
ch& khong phai truyén tham chiéu goc hoac
truyén doi tugng (pass the references by value,
not the original reference or the object)

erigin
reference
Okject

methml,-r"’_r,f

reference

« Sau khi truyén cho phuadng thic, doi tugng cé it
nhat 2 tham chiéu




Vi du

public class Point {
private double x;
private double y;
public Point() { }
public Point(double x, double y) {
this.x = x; this.y = vy;
}
public void setX(double x) { this.x =
public void setY(double y) { this.y =
public void printPoint() {

System.out.println("X: + X + " Y:

¥
¥




Vi du (tiép)

public class Test {
public static void swapDemo(Point argl,
Point arg2) {
argl.setX(100); argl.setY(100);
Point temp = argl;
argl = arg2; arg2 = temp;
}

public static void main(String [] args) {
Point pntl = new Point(0,0);
Point pnt2 = new Point(0,0);
pntl.printPoint(); pnt2.printPoint();
System.out.println();
swapDemo(pntl, pnt2);
pntl.printPoint(); pnt2.printPoint();




Hodn doi tham chiéu

e Chi c6 cac tham chiéu ot v Pt
cla phuang thuc T~
dugc trao doi, chu e
khong phai cac tham 2 arg2
chiéu goc T T
prt1 \ ::::: /3tl2
pntz\ 8:: fi"l




Thank you!

Any questions?




