1 javaZ: il 23
1.1 RBEFHERE 7

KEFHIREF

51 kigs BEFHiEER, XBHAHCCE. BRDE, aEna
boolean, char , byte, float, int, long, short, double, void, enum
EFEHR

do, while, for, if, else, break, continue, return, switch, case, default
EREO

class, interface, private , protected, public, implements , extetﬁs

static, abstract, final, transient, synchronized,

try , catch, finally, throw, throws , assert, instanceof ®&®. Bis. XEFIKA

: XHHR

import , package

new, super, this

3AMEEE  true, false, null

2 MREF goto, const

1.2 3&#F#EN. EEI. 51 H

o BEFREIEHRE (0 int long long boolean ) EEFEN: SHNA
¢ RPFENRARRER (EN3IA)  FEFENILUER clone() J73ik. FIMLANH
B F RIS,

class Demo{

public static main( [1 args){
X = 4;

show(x);
System.out.println("x="+x);

}

public static show( x){
X = 5;

}

}
(4] 5



public static void main(String[] args) {
Student s1 = new Student("Test", 5);
change(sl);
System.out.println(sl.age);

}
public static void change(Student student){

student.age = 10;
}

(4] 10

1.3 #9i& 5 b i [Eie

* R 5XKER, TREWE (BAR void) . SHEREER
+ new H{FA: HEC=E; RAEE, EESIMA

AN SR 18 B B/ BRI I8 R £

* WIRKAIENERBRENEFABIERZE ROUKGEMRE—FRAMHGERZE (£
BXHE) | MREX THHERE, WASEEBANETTE.
¢ TBHERECIENSRE, RRZERIERET T HIERENIREHIE.

T 2 RO G PR 2

public class {
private name; // B4
private int age; /] F
private education; // i
private position; // AL
[/ S EIRE T
public ( pName,int pAge, pEducation,

pPosition) {
name = pName;
age = pAge; [/ TTUAMEIIXT agesE a1 (1) A7 B PR il 2% 14
education = pEducation;
position = pPosition;

}
public 0 {
return "KZE4F! A" + name + ", WASE" + age + "X, ¥EI" o+
education + ", HAEIHfZ"+position;
}

}

public class {



public static void main(String[] args) {
Teacher6 teacher = new Teacher6("Mary", 23, "AR", "&#JH");
System.out.println(teacher.introduction());

}
}

B 3% WA B 3l B L ]

+ BARBAzNEHE (Garbage Collection) : Java EHMGE&ERS
+ System.gc() #1 Runtime.gc()

* HMrEERITTEA ANIRAKEE: SIBitEs o
1.4BANR

o ERN®R: LEEE (TENEFESIHEEE)

+ [FAEFE. REEHIT—IXEEER / (EASEUERERE]

Student stu = new Student();//stuR¥%, &FE&stu
new Student();//XMEE—AN5, BEREELT, WANEBELITS
new Student().show(); //E&XZITiEAA

1.5 KHIE X
K& X
o RHENHEIC
Kt FclassF

o R SRR ST LTS
[?E fEim] Glass £2Z extends HZFE

imp | eme *%%ﬁ* THRIR
{ FFII A 24 e
[ R EX]

B #EEY e

o iGEEEIRF: public BEAIA (BLRBVIIAHEHIRT)
public E—RFEF main 7%
o EANHBARF: final FfJabstract

o ENIR: [M] DEREERRE R [=9iHH]
o EEOEMRTF: this., static. public. private. protected. ERIA

Jik 53 T A R X



* EXER

[&Hirs] REMESER 52 ([ES39] ) [thorws B4 &1, #1442 ... 14
}_JHFK‘T') Hﬂ
PATIER)AL;

o EFRRYEIDRF: public. private. protected. static. final
KRR EvVsFHAL &

* I ARE: B RBFRREE; HERPHIEEHETEAREHBIIBL, YR
TH{EfE 7 8efE A,

o EXHEAR: EXAERTHEZERKRTE,; EXELEFRENHEGERNEZER
[FEPEEE,

* EREFHHINEAR: RRBEFHEEEAFIONST,; RBEEEFHETEARFEE
.

. FEHEHHHT F: ARRTEMEWRPHINMHINEES, BENRIERMMAEREX;

EfELZENETMHINERY, BEDAIEEMmBER.

L E

1. FENEHERE XTI LUEXEHRANET, ESHARNZ1 5% HRERNSRE
NRNSEERIGERINATIT A,
2. BETRIGHEI TR
* J3ikBEE,
¢ DIEHNSHERE, M. IRFEE>E—TAMER.
¢ F5iERNREISRBIR LA,
¢ JIERAETRRFRILARAE R,
3. ARERTEN, JavalE SRR IEE RESCIRARES T AR,

1.6 toString() /7 2

* fEjavadh, FTEXNSEFBENAR tostring() XNAIE

o GIESEAHREEN tostring() /A%, HHNRNSEMHENSANIEERE IREAF
fib)

o BEEREANTHEESL, il systen.out.println(xx), (xEXS) , IHEEM
A" xx" UNERAZ String2BUA0E, #FBIEAxxEY toString() Aik

¢ toString() AIENXAEI

public Of
return FHE; [/ Tk
}



1.7 BB M ER S 7%

HSHRER: RINNBRIMBEEHFOE, MET R => B £28.288 59
BSRRTTE: FTLUET RE.REE AR, REEnRRRSHR
BSHERIR: (NEEENTERY, —RATIIRHARIHSEE

BTN

F—Rnewhf: (1) PMRHBEERMRENERSHREER: (2) IFRITHSAER;
(3) MU BESHRRAREFRSRREER, (4) IRFHITIEESREER,  (5) ARG

Y- 3
1=,

ZEBnewhf: (1) AU ESSHRCIIREESRRETE, (2) IMFHUTIEERSRE
B, (3) EARIE.

e B static 1&ip
o REIEEMTSEEE, WHRILUET 4. it 8 L4, 500k

* BSHIEEARRSISIERIXE]
¢ HEERERPEMstaitcl2ITRINTiE, EREXRIRHRE L HEEMS (0
). MARFSTER A statickBFRIG%, EREXMRBHART, REERKE
SEHHLRRISREY, RIBRZSEAAHBEREF (M%) .
¢ BSHETREERARASHARNERZ, FEERERIFFSTENEIFRSM
R (ARFSTIIEERSEO A BEREHESIT M) | MaARRSIT AT LUB RS
REGE T AN A LA AEMAAREFSRREE A

* FRSACRSER

¢ FHSMIBRRBEENERER, SIRITHITSGE, FEEXERZEH.
ASBREAFPNEENERETRE, REFRATA.
SIS RSTERBIMEREHNIT, MACIIEERIVMIEREMEAI.
— M ERPARTFENS ISR, PTRIRFIRIERE XRIRRFEHTT.
SRR RBEITRAIEHERER, MARIFLIAESIRR.

* 6 o o

o FSHRBREIBRFSABR AT FHSUBR—IESRBR—1ETTA
¢ HHABRAES—KnewiiT—iIR, ZEABEHRIT, MIEFSUBRESnew—IR
BRIT—IR

il



package com.dal.staticEx;

class Person {

String name;//instance variable
String sex;//instance variable
int age; //instance variable

private static int count; //EZ&class variable mxlm belir
public static int getCount() { //#Kh# class method
return count;

}

}

public Person(String n, String s, int a) {//constructor
name = n;
sex = s;
age = a;

| count++; |

}

public String toString() {//instance method
String s = "#&. " + name + "," + "{5 " + sex + "," + "EH. " + age;
return s;

}

package com.dal.staticEx;

public class TestPerson3 {

public static void main(String[] args) {
Person pl = new Person("#%=", "E", 28);
System.out.print("count=" + pl.getCount() + "\t");//1
System.out.print("count=" + Person.getCount() + "\n");//1
Person p2 = new Person("Tom", "M", 5@);
System.out.print("count=" + p2.getCount() + "\t");//2
System.out.print("count=" + Person.getCount() + "\n");//2
Person p3 = new Person("Mary", "F", 18);
System.out.print("count=" + p3.getCount() + "\n");//3
System.out.println("ETL£EF T EHNFLHNESTEcount:");
System.out.print("count=" + Person.getCount() + "\n");//3
System.out.print("count=" + pl.getCount() + "\t");//3
System.out.print("count=" + p2.getCount() + "\t");//3
System.out.print("count=" + p3.getCount() + "\n");//3

Bl EETIE

class {

public int (int a, int b){ // A
return a+b;

}
public static void ( [1 args){

int result = (suml, 2); [/ EETEHRARR AT, RS
.out. ("result="+result);



}

Bl: FRSAASIR

public class {
public (@R
.out. ("B TR —");
}
[/ FEEESARS R
{
.out. ("dEFE SR —");
}
[/ FRSARRTH
static{
.out. ("HSAEHR —");
}
[/ BRI
public static void (@F
.out. ("M@ R AR —");
}
public static void ( [1 args){
cl = new 0);
cl. QOF
C2 = new ();
c2. 0);
}
}
/*
[ ]

HAREHR! —

e S H . —
BRAIE ! —

L@ ER AR —
e S —
BRAIE L —

@ ER AR —
*/

1.8 equals fl ==

* tEEXMRequalstl==2FNH, #IrEAEsIENE—ER.
¢ Stringlequals REFHFHRABTEEEE, M=K EEEFEEA—INR. (B=7
ObjectzfVequals()/57%, java.io.File, java.util.Date, 2E2E (Njava.lang.Integerf]



java.lang.DoubleZl%s) [E18)
String strl=new String("Hello");

String str2=new String("Hello");

System.out.printIn(str1==str2); //4] Efifalse
System.out.println(str1.equals(str2)); /4T Efltrue

Integer a = 1;

Integer b = 1;

System.out.println(a = b); // %l true

XiThi true 2EA Integer HB—MEEIIE, XF -128 F| 127 Z[AAYEE
#, Integer RIFFXE(ERILH. S{REEA Integer a = 1; F] Integer b =
1; XL TCRIENISEY, a # b iR HER T EREFFHE— Integer SLH,
Eitt, a = b tERIZEE—PERFIRISIAE, ERA true,

1. Byte: HATByteHESEEITE-12821272/8), FrLARREHIByte(EEMKETE.

2. Shortflinteger: XFPMERIEFIHIZEN, HEANEFTCE, BFEE-128
E127, (ERXISCEETLIEEN, BLJVMSHAILISEEFNSRKE.

3. Long: LongREUHBEEFNF, BEREKANNEFTELLLR/N, BERE-128%)
127, @, SANSEEEATLUESIVMSETRTEZE,

4. Character: Characterz28BYEZ T ASCIZER, BI0REN27H9=F4F.

5. Boolean: Booleans BULVIRNG7K, BREM MEtruetlfalse, XFMBEEBEET
978,

6. FloatflDouble: XFNMEEIGHEEFNG, BAZRHMNNETEIEEKR, &
FRTBHERAINLRY

2 H3 4
2.1 HERE X

1. —EEaXEIEUSNRIEHITAERA—NEATSTHNER, SXAEHRE—IFTD
BRI (BIR) .

2. p—EBNIEERRE, TAFRLIMNAEEERRER, SENRINBEERITAN
TFINRAFAERER, BARRITFEN, Ma—EEEITANARRIFINSTANBRER 7o
{ERISRAIINEE, MR AR EIISRAITRESCIIAATS.

2.2 15 2 Kk i b B

PRRZEIRINLE private, MIMEMATFRIRTIREXSREIER public J73ik, FESGE
HRn AR, SistedRiEgE, MIm:

¢ [SFE T RRIRPLIR



. ?5&1’5?’&1’%
ERREERNR S
¢ Hﬁ?nﬁ%ﬂﬁ HERNESERER, AULUER

2.3 Vi R HIERE

Il pay Ut RS

KFF public XIFMATF,

Z{RIP protected MFRLARE—PEPRIELTT.
A AR—PMEPRIELTT.

FA private RBRABALIGE, RWUIPTFF

* & o o

private yeah

default yeah yeah

protected yeah yeah yeah
public yeah yeah yeah yeah

2.3.1 protected
1 AR

2 FRON (FERMREER—NME: BEEDR. BT
EAFEG: NEdEE SR . )
EFERERERER—BF, BBATEFHEF

o FEREGITTLUHIIENQEMRTIRA protected Fik
o TEEHIEIR KL protected ik
* FESBTR—ANFXE|BiGITEEESEN protected F55E,

/] K
package com.protectedaccess.parentpackage;

public class {
protected protect = "protect field";
protected void Of
.out. ("i am parent");
}

RIKVT A



[/ ARG, TR ARG KT R protected " Jii%
package com.protectedaccess.parentpackage.sonpackagel;
import com.protectedaccess.parentpackage.Parent;
public class sonl extends Parent {
public static void main(String[] args) {
Sonl sonl = new Soni();
sonl.getMessage(); // %i#i: i am parent
}
private void message() {
getMessage(); // WRTHRESTZHE WHHES FEFHAR
super.getMessage(); // HHRBZITIERHINE

[/ ARG, AREVS I ** 2L +* 1) protected " Jji%
package com.protectedaccess.parentpackage.sonpackagel;
import com.protectedaccess.parentpackage.Parent;
public class sonl extends Parent {
public static void main(String[] args) {
Parent parentl = new Parent();
// parentl.getMessage(); // %%
Parent parent2 = new Parent();
// parent2.getMessage(); // %

[/ AFEATT, ARedd*x 75— 725 H*x 1 3L [F 5K 1 " protected ™ /i
package com.protectedaccess.parentpackage.sonpackage2;
import com.protectedaccess.parentpackage.Parent;

public class son2 extends Parent {

package com.protectedaccess.parentpackage.sonpackagel;
import com.protectedaccess.parentpackage.Parent;
import com.protectedaccess.parentpackage.sonpackage2.Son2;
public class sonl extends Parent {
public static void main(String[] args) {
Son2 son2 = new Son2();
// son2.getMessage(); // %

3 protected [ static B 52 X P+ M.



XJTF protected BIPHEHSEERE, TERSR—ME, EFXTHIERLE, EAREH
JEFEEPNAET A,

V'S S
package com.protectedaccess.parentpackage;

public class Parent{
protected String protect = "protect field";
protected static void getMessages(){
System.out.println("i am parent");

}

/] TRRBF—AE, FETIEPnT HE
package com.protectedaccess.parentpackage.sonpackagel;
import com.protectedaccess.parentpackage.Parent;

public class son3 extends Parent {
public static void main(String[] args) {
Parent.getMessage(); // %it: 1 am parent

}

[/ EARGRAET A A AT 5 ]
package com.protectedaccess.parentpackage.sonpackagel;
import com.protectedaccess.parentpackage.Parent;

public class son4 {
public static void main(String[] args) {
// Parent.getMessage(); // R
}

2.4 15



2. IFETAEESERRERERRE:
A RIS RIS ER
B 9IE AN AN, thieaiREIER
C B EREE—MIEDLE
DR A aPER RO E LN o)== =1y Nz i 2 WAL =B 3 ) =)
ERER:C

8. THIETFRRAREPEIRNSE:
A Javarf—3HE AR RIS, ERPRAIAVNIER: public > protected > default > private
B HiEiEnl LMEAIIRISESER, BEmEE et EHprivate S
C t@iE a8 n] A= AR5 R4 pR
D protectedff{EtHURER, XFREIE TR0, B2IMIFZEAn]HD
EMREE:D

34K 5

¢ EX: WERESITFRIEAIS (F38) RWEIMBR (828) HEMEFT/RIEE

+ B8
o KBS FETUOERRENFTERMINGLE, TEEERENE, EeBNaTE
FE4.

o W RBRINEE: FRALUMIFREMGE, SESRERGE, ¥ ERENINEE.
* BIREGHS: WEOTLABIEEEEREN, Bt RAEZERIKR, FREEZ TIERE
2372
* EHY:
- iR — N FERRBE—EL.
- BiiF: — N FERAULIBZNRE (Java AHFSHIK) .
- O FEOLAORRQEORNGE, FRIENGE.
4% (Inheritance)

MrEBEY, ERERTHEHRENY, FEIRERMELRER/ERNMBERELEMEE
(FIRBRIEMATS A BEERR)

19iE AT RER
FRMIETTZRRR TR REEIE.
new tHFEENTRAT, MWETERIBGREM L TRRER,

TEIRE: FRRRECEHRREE.



489K : super vs this

it
) HIESESITT ARSI

) AREHEERFSTT AT

) KEBD B PR LS

4) this(), super() REEHIMEMIESZIE—T (HiRB Bath LESEESE)

(1
(2
(3
(

super
(1) SEFENRF, FEBINOIRERRE, FJLMER “super” RIGZIEIE
(2) BFEENESERIE—ATIITsuper0BE#5%, BARXEP—EBEELSEHEIESE
(B TEAIELEZEEXNESHN, SBNERNESWIETTZE, XM IHENEREFEH
fTsuper( S A EHSERE, —MFOIRRE LASIEIESE)

#ix: HEES /E= (Override)

eSS

(1) FEFHLERNREIEGRSIEEIER. BiEgH K.
(2) FiEA. ESiR7<EHEHE.

(3) IGANRAEERER, ReetHRmES.

(4) MEFEISEEEEK,

EREI

(1) private BiEREMER, FRLITREER, RERRE.
(2) 19ERETREMER, ATLATEEES.

(3) BERPETFEEE, RBEHE.

(4) final EMMIRRETTIE, THEES.

42356

* B ZERIER—MTAEE SN N ERIFE B SHIEE
+ Hi:
+ RiFM: RIFAGE—RISGERRERNNNS, BEBRIESF YT Bk,
o SR TR SRAVSCRRREY, RXFEERITH, 1RSSR,
* MBI
* BEEH TR EF, JLIES I ERESESEESHETRNGE.
* FEES: FRALESRENGE, REARISI,
o O EOENT—HGZE, AREETLSEIE—MEO, FREARRISCI,

4.1 273
o 275 BHRANBRERTAENENX
o FAEE. ERFEMATSRARBNGL, BikER. HiklEiE



+ FixE#i(Overloading)
¢ FiFEER, BHMN. SHERENBHIRFREDE—AE
o IREHESRELSHERE AT A LA REE R LARE

public void print(String name, int age) {
System.out.println("Name: " + name + ", Age: " + age);

}
public void print(int age) {
System.out.println("Age: " + age);

}

private void show(String msg) {
System.out.println("Private method: " + msg);

}

public void show(String msg) {
System.out.println("Public method: " + ms
}

* BiERE: FRENT 1 ESRXXABRSHSIRNESIELE BT 1S
%)
v class Parent {

public static void priFinalMe
System.out.println("Persc

1

public static void main(Stringf]
Parent p = new Parent();
Child ¢ = new Child();
Parent p2 = new Child();
p:prifinatiethod();

p2.priFinalMethod();

class Child extends Parent [
public static void priFinalMethod(){
System.out.println("St

PersonNNNNNNNNNNNNNNNN
StudentTTTTTTTTTTTTTTTTTITTTT
PersonNNNNNNNNNNNNNNNN

¢ WET: EEITHIERERABN L BiiES
o INFM: Hik, BE. AL¥EE (WHSERIS|BIEMIRESRRISLS], FRBER
KRS | B AW E SRR E)



+ BixEE(Override)
o LR, BEN. S
o REREEE: 73 <%
o BIDINER: 7K > R
’Mﬁﬁ% HSHEAEEES

[/ **ZAH R AL B
class {
int value = 10;

PRIBITE fL il %%

B, SERRRFEREFEEDR, BT

”&ﬁéﬁlllﬂh WIR—E

, MNRAEFREM T BAERRITTE, BBRLER

a8hi8

}
class extends {
int value = 20;
}
public class {
public static void ( [] args) {
p = new ();
.out. (p.value); // %l 10, BRAZFMSITINHEE AL
(Parent%)
}
}
/] **ZEFRATEREE LI, BITE AL **
class {
void () {
.out. ("Parent display");
}
}
class extends {
a0verride
void () {
.out. ("Child display");
}
}
public class {
public static void ( []1 args) {
p = new ();
p. (); // FwmiFmtELD (Parent3) , BITHEALL (ChildZd) , Hil

"Child display”



}

o S
¢ abstract ENXA BRI
o MR—PRYWKERMISRRE, MikBEMRSCIMSRAEFIIHSGE, WHIRE
OSLiHEES
o 5K |F: BEAREEEGLHSSE, ETLIRIERBRISIAE. B AhJavasiiFEZasit,
FVFIBIT 2255 | ks | RIS,
* NR—NREEHMENGE, WXNEMAAEAMIMSRE. (B—PMhSR3EPEITILL
EHREE.
o HSTTE
o ToRREUAK
o WARTEIMZREH
o WIRFEFRPII, FRIFFEBERSH
* AEetprivate, finalgfstatic{Z{H,

4.2 # M

4.2.1 X

o EO: AEXRERITIEEDIR,
+ RESHEE (MEXTEXIA public static final) MFFiE (BAA public
abstract ) HUEN, WESENIIL. (E—RFESATE)
* RBEERLE
o —NERALISIIZNMEN, NRESELIMEOANEERTIE. BERTE N
abstract &
o EONAERETLIBREMESS, WEHEOSERFER native 21
o EORLMR, MERILAZEYR
o FE—MERERBEI—IR
o AEEZEONREZZEEERR
o EOTEMXFRREEN, FEEREIRM
o X#8F interface implements

[public] [interface] #M4# [extends R#EO4%#%]{

/] HEREE

[public]l[static][final ]¥ikAl L EL=HEL;

[/ R TT i

[public][abstract][native iR 77iks (ZHF1ER) ;
}

[&ii7F] class2k4 [extendsik4] [implementsiZHIA,#%10B,..14{
)8 D 7 B R 2 v s



NBEOAF T I ERM S IER, SSEEOA;
NFECBHR A 7 540 5 55, KB IIB;

public interface Flyer{
public void takeOff();
public void land();
public void fly();

public class Bird extends Animal implements Flyer {
public void takeOff() { /*x take- off implementation */ }
public void land() { /* landing implementation */ }
public void fly() { /* fly implementation */ }
public void buildNest() { /* nest building behavior */ }
public void layEggs() { /* egg laying behavior */ }
public void eat() { /* override eating behavior */ }

[/ AN[REE L [R) 44 20 S AH RS
interface Animal {
int legs = 0; // B&EFWERINZAR

interface R {
int legs = 6; // EHA6GKM

class Spider implements Animal, EH {
public void printLegs() {
System.out.println("Animal legs: " + Animal.legs); // iH
Animal#ZHlegsTE
System.out.println("RBH legs: " +RMi.legs); // HHEREOTK
legs i
}
}

public class Main {
public static void main(String[] args) {
Spider spider = new Spider();
spider.printLegs();

[/ BV R R R AT, AFAEAE A )
interface Animal {



name = "Animal";

}
class implements {
name = "Dog"; // DogHiE X T S5ENFLZ KA &
public void 0 {
.out. (name); // X¥%iTEI"Dog"
.out. ( .name); // XK4TEI"Animal"
}
}

4.2.2 fFFH¥E O

o EOBEXER
o B 21 iy (XFRFEIE)
o BEOMBSE: WMR—NGENSHEEOEE, HMalUSEAsiliZiEOa0Ss95L5)
KI5 | EERAEOSE, BAZEOSEFELARESESLIAEOSE.
+ EZOMEE
o BELIE—EONEIZEMNMSRE | BRSiZEOEBENEOES
* ZEOTEMILIRABEREMANEOPRITG E.
o R
BV E = SeIliZE O T AR R 5
PR O S801£]) ;

interface {
ki ER!
public void 0);
}
interface {
//#:0 2
public void 0);
}
abstract class {
public abstract void 0);
}
class extends implements . { /7453, 2Bl
I
public void () {
.out. ("FAE B, BRI );
h
public void O

.out. (" RIHKEARTIRGT , 2280k BHEK. ik, 5§



UK oo ")

}
public void ()1
.out. ("HA U BT, L")
}
}
public class {
public void mi( r) { r.run(); } //EDOESH
public void m2( s) {s. O3} //EOESH
public void m3( a) {a.eat();} //#%3k51H
public static void ( args[]1){
t = new ();
p = new OF
t.mi(p); //HAREHA
t.m2(p); //EHAEH
t.m3(p); //HAEH
}
}
424 MREKEED
o X3
o EOTHIRTSMHZERBER public HER, MHSSEHHIRRTEMGETLL
SFEiBEERE.

o BOFHRRTEREER public. static F final BB, MfEimsSEaLL
EN BB TENFHSTE.

o EORSEEERZE MSXPEWERLE. BEORMELAEMEEE, sk
FELAE, EELUSREHSEE. MO8 7 E SIS,

o MSERER —RSBYN—fsR, MiEOARER, BREX TR,
Bian, “&e¥prREIASR, (BERIHER, EOPRIrunZ AT LARMESE, e

RS,
o« MENX L, BEOXRESEXHS, FIRRFEXIIMEMAIRSS. MHsSENE K
=y vl ki
4.2.5 Native =¥

¢ NativeFRFEE— 13 A2EN=3BXANES (WIC/C+HES) LW, BFE, natives
ERT—EHRERRIENG L, %A AACcREMESRE, JLUREEERE.

¢ native EXFRRBFZG AR — MERAAEMESHRENIEavaXENGE, SEEE/N
At (BHEHFIRERFEN G EZHSEREE) . RENNRECc/c++E3EAIDLLERD
7%, XEjavaly INBIAR, BEEPiERINmMS G A — B HEIER.

4.3 upcasting H1 downcasting

4.3.1 ] _E¥ 72 upcasting



¢ ALRE: SEFRPUKMWEL IR, ERALEE, ZEASHEMR L1
ESJOEEN

o (FRAE:
RIEKA TwER = new F3EREY();

4l: Person p = new Student();

o PEENSEMER(RSEERIHMEENE, KEIALEHA, BILFRINERERS)
¢ PHAENSALALEFRERNIRRHAREE, BILIRRFRERINGELFE
ESRISEHIGE.
o MRFREE TRENENLNGEE, SHAEERENREAX ML E—ER
R T FRESRILHIGE.
¢ PHRENSAGHRMEFRIMEAREE, FEERAFEIMENSE.

4.3.2 [ T ¥ A downcasting

¢ FATHE (YY) — &R LERFRIRILEAEFISEAERATE, BR%ES|
REAFESIAE, XTMIERR TEE,

» fEREETL:
TRBM BELZ = (TISRA) OEBMNTE;
4l: Person p = new Student();

Student stu = (Student) p
* MNRZEECBERXNR, BEXERTHEEMN , 8RR, BEiTHar4

4l: Person p = new Peron();
Student stu = (Student) p

Rl
Jk

instanceof EE{ERT

¢ instanceof EMERFBTHIMT— 5| HEEATSIBNNRESE— 1 EAES.
instanceof EEfFRJavaliBRIN BI=ZE/F

¢ instanceof EMERFMIANERIETE— 1 5IBRERIXNSR (FJLAZnull) , AIARNEET
= REEEOE,

o JERUIT: obj instanceof ClassName B{Z& obj instanceof InterfaceName

¢ a instanceof X, Z X2 ARIAEPEEF(ANEIR/ARTMANEON, FTEAXNE
Htrue

Person

T2 Fr—ERE

{Einstanceof# T

£42K10

5 Object3s. BMA&ARK. WHRAE.

AN




5.1 Objects

o BETZERMHE, IZSRALIRARAREIT—ER,
ObjectXBITE, BAILUFAITIERISEL. HiZRTRENE

ObjectRIR AL JLAN 8 7 ¥
T E

5':‘“'!:',::]' clone ()
) B2 FFI8 M i R AT — MBI,
equals(0bject obj)

WA RARRX I MEREEUR “HE”

boolean

protectad
vol

s finalizal()

ESJladnas i F 3 EESE 2 PO P e

SR EWESRE A TFEXN M RAE S5 Het, drd KA EYEE BRI .

Claset® g piClass()
l.'éﬁ],ﬂ. Object E’?Téﬁﬁf#
int |2 shCode ()
BEEEN RHRREE.
void M,j
WEENMEENE EFHHAIER.
voldl ot ifyAll ()
U A B SRR AR.
Sxring toString()
EEEH R EHRIT.

vol .
id waitl)

{E LAt 8 P28 Dtk % AT notify

"id\yait(long tineout)

FEEMEBRREHLM S otitv) FER norifail( A,

vold | gait (long timeout, int nanos)

EEMEERA A S notirv) FHER wovrang Hik,

TR notifya

(0 TR SRHNARESRE.

HEZLRENH AR, FHUMRESN.

HERMFMERPWSHERE, SE LT L ERE,

public final Class<?> getClass(){}

¢ ZERTHRENSRETHNFTEEE, BRI RINSTRIRIESERE,
* BEATHRA S| BRLGEHEYRERES 2L

public class {
[/ R A AN
}
public class {
[/l AR AR BT
}
public class
public static void (
objl = new
obj2 = new
obj3 = new

// HEobji1iobj2 & & kA FISEIYHIN R

{

[1 args) {

O);
O);

0);



if (obj1. () = obj2. () {

.out. ("obj1fllobj2 45 HIAHFIZERIIXT 2" ) ;
} else {

.out. ("obj1flobj2 &R FEZAMIFT L") ;
}
// ttEobj1fob )3 & &a A SR AIXT G
if (obj1. () = obj3. ()) {

.out. ("obj1flob 345 mAHFEAIIFR" ) ;
} else {

.out. ("obj1flobj3FEIARFEZRAMIFT L") ;
}

}

// obj1Fiobj2F& A FZEA X R
// obj1flobj345 R ARIZEA X R

o XFENR: ZAEBETJavalixEItNHl, EREIERZClassz:8, 40 Class ¢ =

obj.getClass();, BIIXISc,
* KEFBRRGE, B RREGESE— MMethodIIs,
cls.getDeclaredMethods();

Method[] methods

¢ REFTERREE, SIRRTEEME—\FieldiyR. rield[] fields =

cls.getDeclaredFields();

* REVFrEISEERE, EiEERENIE—/ ConstructorfisR,

constructors = cls.getDeclaredConstructors();

Constructor<?>[]

// HgetClassKIRFHZXMRAEA . AR AT FrA AR Fra i s

import java.lang.reflect.
import java.lang.reflect. .
import java.lang.reflect.

?

public class {

private int myField;

public O) {
[/ BRI R

}

public (int value) {
/] HSEIRIE R
myField = value;

}

public void () {
[/ AT

}



public class
public static void

obj = new

( [] args) {

O);
// FFEClassxi%

<?> cls = obj.

0);
// FEEEA

className =

= cls. O);
.out. ("K4g: "

+ className);
[/ R LR T

[] methods = cls.
.out.

0);
for (

("R R );
method : methods) {
.out.

(method. ());
}

/] T R R A E

[] fields = cls.
.out.

(0);
("RAAEE:");

field : fields) {

.out. (field.
}

for (

());

/] FITE G AL

<?>[] constructors = cls.
.out.

0);
("MiEm s ");
for ( <?> constructor : constructors) {
.out. (constructor.
}

));
}
}

public int hashCode(){}

¢ RENZGRARHIBE. LHENRENRIEIEEF ARk EFERhashFAITE K
HintSBRIEUE.

N
Beoo

¢ 7EObjectztH, hashCodeRIRNASLIIEE SIRERISRAIAFBIIRERER (R
BreaRESMNTHE) | BARISCIUREIVM,

+ IEBEBIRBEEINEENKE,
* WIRAMSESF (BlequalsikEltrue) , APAE(IHhashCode{HtE X HIEE.
public boolean equals(Object obj)

o BN UREEHEE. EFEHRINTEAS|BESIERR—XTRET (IR ISRibiE
@, tERlhashCodefEtB[E]) , equals()/5iAiREtrue



o IRTES, HHEBAIMNSRHASESERE.
equals() 5 hashCode

equalsAtrue5hashCodetBREAIXFR?

* MR MNEEHequals()ER Atrue, FPAXF NS IhashCode()—EHR;
* T MYISAYhashCode()&EREBR, HABERFTMR I XI5Mequals()—xEAtrue (HashiEl
FHEEPRAER, BARRE, REEBREXENTRE— G FEEET)

Bt £AEEShashCodefllequals?

¢ equals() FZRFLLERRMNRIASEEEE. Elavad, BUASCIIZLEIISAIS]
F, BRI RERIERAFETIERE. EiEE, BIFEMRNRNANTES
8.

o BTFiXFER, ObjectZérh equals() FiENENASLMERALAMEN, FRLIEEHEE
5.

¢ T hashCode()Sequals\BEBEAEIXR (MERMIMESEE, NEe(ilvnagiEaEmnE
#13) , Frllequals()FZEER, BEtHERhashCode(HITEE, HEXPNNGIER
RARFF U,

ESequals—EEEShashCodel3?

o MNRYUZEA T LLBEAPMIRESHEFRESequalsiialL;

* MNERYREAThashSet, hashMapERss, NTEHANMANEE TR, HBEBEKITE,
H—EERNESHINGE.

* NREAEXMRES Map kI, FPAXMES hashCode F equals ,

5l

package com.packl;

public class Test {
public static void main(String[] args) {
Person personl = new Person();
Person person2 = new Person();
Person person3 = person2;

System.out.println("person1 [1] hashcode: " + personl.hashCode());
System.out.println("person2 ] hashcode: " + person2.hashCode());
System.out.println("person3 [1] hashcode: " + person3.hashCode());

} personl ) hashcode: 1163157884
class Person { person2 ) hashcode: 1956725890

persond ) hashcode: 1956725890

}



WNRAET hashCode() F1 equals() 7%

class Person {

St:ing name; ERLAEOL T, equals() A1 hashCode() &
int age; TR B AR B A

Person(String name, int age) {
this.name = name;
this.age = age;
}
j

public class Main {

public static void main(String[] args) {
Person pl = new Person("John", 25);
Person p2 = new Person("John", 25);
Mt false, BAINTEECTIZ N AFHBAE
System.out.printin(p1.equals(p2));
// it : false, hashCode #&T- P4 f7 bk
System.out.println(p1.hashCode() == p2.hashCode()).

EE equals() BAETE hashCode ()

class Person {
String name; int age;
Person(String name, int age) {
this.name = name;
this.age = age:}
@Override

public boolean equals(Object 0bj) {
if (this == oby) retumn true;
if (obj == null || getClass() != obj.getClass()) return false;
Person person = (Person) obj:
return age = person.age && name.equals(person.name);

it

public class Main {
public static void main(String[] args) {
Person p1 = new Person("John", 25),
Person p2 = new Person("John" 25);
System.out.println(p1.equals(p2)); // ¥tz true, PZAH [
System.out.println(p1.hashCode() = p2.hashCode()): // fi tti: false, hashCode 4~ Fi%5
/I TN HashSet H
HashSet<Person> set = new HashSet<>();
set.add(pl);
set.add(p2),
System.out.println(set.size()); // % th: 2, BiiZZ1 (KA equals #1%) , {H hashCode A~ [F] SE(EE




E K equals () 1 hashCode ()

class Person |
String name; int age;
Person(String name, int age) |
this.name = name;
this.age = age: }

overnde
public boolean equals(Object obj) {
if (this == oby) return true;
if (obj == null || getClass() != obj.getClass()) return false;
Person person = (Person) obj;
return age = person.age && name.equals(person.name);
i
(@Override
public int hashCode() {
return name hashCode() + age; // J& T %} % f) J& £ 11 5 hashCode

i

public class Main {
public static void main(String[] args) {
Person pl = new Person("John", 25),
Person p2 = new Person("John", 25);

System.out.println(pl.equals(p2)); // fitt: true

System.out println(p1.hashCode() == p2 hashCode()): // fiiiti: true
J TN HashSet #

HashSet<Person> set = new HashSet<=();

set.add(pl),

set.add(p2);

System.out.printIn(set.size()); // §ii = 1, ] pl 1 p2 H A2 R 2

}}'-'_-I-.-' IBEFA] ALEpmg sShen

) FEFIRELAR KK
SRS

public String toString(){}

BUARY tostring() HMiEBINSEFZFME LryEithht
finalize()Hik

FFEXHZXISR RS |FART, BXSahikesARLTSE
LR E H BT

¢ public final void wait() : BLFRPEFIHAE
¢ public final native void notify() : ZEIEFIREEIHEE

¢ public final native void notifyAll() : ZSEAEHIREEFTEESLIZAITHEE

il



package com.buaa.edu.cn;
class A
public String toString() {
return "A is for ObjectTest class";
}
}
class B {
}
public class ObjectTest ({
public static void main(String[] s) {
A al = new A();
A a? = new A();
A a3 = al;
B bl = new B{();
System.out.println("al.equals(al) is " + al.equals(al));
System.out.println("al.equals(a?2) is " + al.equals(a?));
System.out.println("al.equals(a3) is " + al.equals(a3));
System.out.println(al.toString()):;
System.out.println("al is a instance of class "
+ al.getClass () .getName ());
// /BRI toString () H i ALA4 INZEA4 A E )& Hukk
System.out.println(bl.toString());
System.out.println("bl is a instance of class "
+ bl.getClass () .getName()) ;

al.equals(al) 1is true

al.equals (a2) 1is false

al.equals(a3) 1is true

A is for ObjectTest class

al is a instance of class com.buaa.edu.cn.A
com.buaa.edu.cn.B@15db9742

bl is a instalhice of class com.buaaj/=du.cn.B

PRiMFItoString () A
2 N 22 FHE L) ok al.getClass ()
.getName () %ith

.44 2k 4

Objects 5 Object X3

+ Objects [public final class Objects extends Object] 2Object T HEZE, {iFjava.util
8. EMNdK1L.7FRAHIR, #finalEinfgemitR, MEAERIMIERE. XEE
staticSCAERF /DA, AT IRIENRIER(FRiSER LR,
¢ null 8 null57% ;

* AFTE—HNRRGRSIEHNE,;
¢ IREINSRFEFER (SXInullFTE) ;



5.2 B¢ X
5.2.1

4

* HUETRNYR, Ll&*ﬁﬁ,?%uz?/alﬁ RELTEE

FEMXR Tk

static int checkFromIndexSize (int fromIndex, int size, int length)

static int checkFromToIndex (int fromIndex, int toIndex, int length)

static int checkIndex(int index, int length)

static <T> int compare(T a, T b, Comparator<? super T> c)

static boolean deepEquals(Object a, Object b)

static boolean equals(Object a, Object b)

BEZEHTEEM fronindex (@) B front CFagE) EEERRA o (18 F| lengtr (TEI) .

REEEHTBEM fronindex () 3| tolndex (FEHE) IR 0 (B1E) §| length (TEHE)
BE indexEEE 0 (&) & lengen (FEH) EHEA.

R EHARRINGEElo, FRHER c.compare (a, b) o

BE couslIREMBREES, Bl feloelill

1BE cruefIRSHIEE, il falseHitl.

static int hash (Object... values)

AEIAEERER.

static int hashCode (Object o)

REHFARARS null B4, ofy nullfibs.

static boolean isNull(Object obj) BE trocinRRHASER 111, FUED false .

static boolean nonNull(Object obj)

1BE crueMRRENBERE nullENLERE falseo

static <I> T requireNonNull (T obj) KEEENSSIBES E null.

static <T> T requireNonNull (T obj, String message) BTN E|BEEAnull , MEE, MMEETE N fiNullPointerException o

tic <T> requireNonNull(T obj, Supplier<String> messageSupplier) BEEENRSSIBES Anull , MEE, MMEETE X fvulle
tatic <T> requireNonNullElse (T obj, T defaultObj) MECSIE null, MEEE— 24, ENEEE nl B84,
tic <T> requireNonNullElseGet (T obj, Supplier<? extends T> supplier) MREEF null, MREE— 28, EUEEIE nullff

supplier.get() o

static String  toString(Object o) SEENRMER tostringtiTIE null8¥, "all™y nallffifi.

static String toString(Object o, String nullDefault)

% A % é\ 7‘5‘ yz A PI%L' %
K. mE&T;
MR KGBUEBIREFE,

MEE—ASHAE nall, MEEES—EHEBA coscringf¥ER, BNEEE_12H.

<

El
B A
E

B

-——

B LA BfinalXgFEm, RIPEE—

X
b3
il

\
/

mERE AXREFInalZInRITEZRARETSE. RETERAERER
ER—MRELE, BEEREMKEAEE

, BABERE

/ N

#,
finalZR 7SR AR BA A final75i%, {BSCRR Lfinal2édiys iR Igztavfinal)sii
finalEIBRY7T I EA—EBFE Tinaléh,

TENZLE, abstractflifinal REEEIANHER

HIARR I privatekS75 iEERiA Bfinalpy

5.2.2 BE

4

4

4

JavaPRIEEFERAXET final 2,

final BT USRI EIRER, tHaTLUE!
o EREUERT. EAEE
o FHARIERT. 3IATE

SaMIREREL.

T, EAILNEE
ErLERBRRREE, W ESiERe+

finals®



s BERILIERSEE, BILRKREEMLOIEE. NREXEE, TEIEEEHIN
staticlZifi (HFIEXNSRHESR) . MREBLHEE, BAMstaticlEih.

¢ BEERAS, S HAZEM FUILIES.
FREEE. REE. SR

1. BEB%E (Local Constant) : FEHEERERZE. SIERNABRABEXNIEE. ©
MRAEEXENIRIERAEER, —BABRIITTE, BREENAIEFTE. BalE
BEHEFER final XEFRER, XFREEEIIBTETERKEE.

public void O {
final int LOCAL_CONSTANT = 10; // R"iiHE
// XHATLM#EF LOCAL_CONSTANT

}
// XHEAREEH LOCAL_CONSTANT, KA R7E myMethod J7iEHEE L

2. KXE&E (Class Constant) : XEEEEXRNFSNREIRSSFSRITEFTENNE
2. eIETEAE, MAREHILH, XEEHBEMER final XEFFEEE, HE
B static B9, XEKEE(IRENFELHIEZR,

public class {
public static final int CLASS_CONSTANT = 20; //
// XHEALIER CLASS_CONSTANT

TF

AL, 1
Ty EE

3. LfIEE (Instance Constant) : LAIFEREXNIEHRSHRRBETENNEE., ©fi]
BTFENBANLN, B1MXLOEBEECHIAIEERIR, TOHIEEREFERA final X
FXREH, Rr—B®Rnal, EEMARENE.

public class {
public final int INSTANCE_CONSTANT = 30; // sfil#&
// XHETATLMEH INSTANCE_CONSTANT



class PersonA {

}

String name;

String sex;

int age;

final static double PAI = 3.1415926; // it HFE, FiiEeRHEHEER
final double ID; // ®&. &8 AMidFRE, E—BNEYE T

public PersonA(String n, String s, int a, int id) {

S/ A Y o Nt
}

public String toString() {
String s =

ITH%= " + name + Il'l. " + I"&%IJ: mn + sex + Il'l. n + I'ﬂiﬁé}: " + age;
return s;

}

public class FinalTest {

il

public static void main(String args[]) {
final double PAI = 3.1415926; // RBiFE

[/ FinalBRW LSRR SEMEAER, Ml LA SR THIEERE

final PersonA pl = new PersonA("Tom", "M", 23, €01);
PersonA p2 = new PersonA("Mary", "F", 20, ©62);
System.out.println("final pl:" + pl.toString());

// pl=p2 //HfinalXdEEHHESERFER

[/ UTsfinaldRGBAREE, EHEEZ TR

pl.name = p2.name;

pl.sex = p2.sex;

pl.age = p2.age;

System.out.println("final pl1l:" + pl.toString());



package com.buaa.edu;
public class EduBackground /{

String primarySchool;
String secondarySchool;
String juniorHSchool;
String seniorHSchool;
String university;

public EduBackground() {

i



package com.buaa.edu;
public class Person {
private String name;
private int age;
private String gender;
private final EduBackground edu = new EduBackground() ;
public Person() {
}
// finalBWHRHEHAER. B A TTE. BITENSE
// EMRREAZERN, J5ERENEARNE
public void finalLocal() {
final int i;
final EduBackground edu = new EduBackground() ;
i=1;
System.out.println("finalLocal: i = " + 1i);
}
/7 AEMRTTEMZE (R EERA) . 20 AR
public void finalArgs(final int 1) {
/1= 35
System.out.println("finalArgs: i =" + 1i);
}
[/ BEWOTERNZER (B E8IERY), Seefaraif g
public void finalArgs (final EduBackground edu) ({
// edu = new EduBackground() ;
System.out.println("finalArgs: edu");
}

/[ ABWRRTTIER, R TTEA e TRES
public final void finalMethod () {
int 1 = 2;
System.out.println("finalMethed: i = " + 1i);

private final wvoid priFinalMethod () {
System.out.println ("Person:priFinalMethod") ;

public static void main(String[] args) {
Person per = new Person();
Student stu = new Student|():;
Person perl = stu;

per.priFinalMethod() ;
stu.priFinalMethod() ;
perl.priFinalMethod() ;



package com.buaa.edu;
public class Student extends Person {
private final int stulNumber;
private int score;
private static final int BAN JI=20210001;
public Student () |{
stuNumber=(int)Math.random() *500;
score=(int)Math. random() *100;
}
[/ FEAREGAEMW L ina IEIHRITT
// public final void finalMethod () {

/7 int 1 = 2;
// System.out.println("finalMethod: i = " + 1i);
/)

public final wvoid priFinalMethod () {
System.out.println("Student:pritinalMethod") ;

}
ik

PersonNNNNNNNNNNNNNNNN
StudentTTTTTTTTTTTTTTTTTTTTT
PersonNNNNNNNNNNNNNNNN

4

p.priFinalMethod() # p2.priFinalMethod() JEARRIE Parent 5

BY priFinalMethod /5i%, BJ9 priFinalMethod 2 Parent XFABEAZE, Tk
£ Parent ZEHISMEREIE Parent ZEAYISIAEMA child 268 priFinalMethod Fi%.

5.3 NERK
5.3.1 NERRMEARIETE
N ERR I 72K

| =firm

|| PR
HHHMH \\x\\\\

SEa i RS PIERZE

il



class Outer {
public class InnerTool { // W&k
public int add(int a, int b) {
return a + b;
}
}

private InnerTool tool = new InnerTool();

public void add(int a, int b, int c) {
tool.add(tool.add(a, b), c);
System.out.println(tool.add(tool.add(a, b), c));

}

public class Tester {
public static void main(String args[]) {
Outer o = new Outer();
o.add(1, 2, 3);
Outer.InnerTool tool = new Quter().new InnerTool();

3

LA AR SR
A1 S A R SR B SE

TECUEESEFIPIRRIEAYSEHIRT, FMERRRISEFILCEFE, HIaIZE I InnerToolZEAYSEAI,
IRSCEIE Outers NEBSRAISL A
PIFPIER

¢ Outer.InnerTool tool=new Outer().new InnerTool();

¢ Outer outer=new Outer();
Outer.InnerTool tool =outer.new InnerTool();
LIRS ESHYRIFEIR: Outer.InnerTool tool=new Outer.InnerTool();

SEA) A AR5 1) S0 BT SR A R R
¢ TERERRT, HJLIEEEHEIMNRRRIFIBRRR, SEMRTENMRRTTE.
* SLAIRERSERISEY BasaSMNBRRISLHIRISI F.

Bl



public class A {
private int al;
public int a2;
static int a3;
public A(int al, int a2) {
this.al al;
this.a2 az2;

}

protected int methodA() {
return al * a2;
}

class B{ //H&#
int bl=al; //E#&EHialprivatefal
int b2=a2; //E#HiAlpublicha2
int b3=g3; //E#ihhstaticHias
int bd4=new A(3,4).al; //#H—#HEAEEARal
int bS5=methodA(); //ihinimethodA()RiE

}

public static void main(String args[]){
A.B b=new A(1,2).new B();
System.out.println("b.bl="+b.bl); //iTElb.bl=1
System.out.println("b.b2="+b.b2); //iTEIb.b2=2
System.out.println("b.b3="+b.b3); //iTEIb.b3=8
System.out.println("b.b4="+b.b4); //iTE0b.b4=3
System.out.println("b.b5="+b.b5); //iTElb.b5=2

}
}
R REIES

¢ FHERERRRISLAI A B MIFR MRS ELHIRISI
* TEBIENEBSRAISCHIRT, AwsBUERIMIRSAISEHI.

class AA {
public static class B {
int v;
}
}

class Tester {
public void test() {
AA.B b = new AA.B();
b.v = 1;



¢ ZPEALIED REMXREIEHAFFSHSRRNEERR.
public class AAA { public class TesterAAA {

public static class B{ public void test() {
int vi: AAA.B b = new AAA.B();
3

static int v2; AAA.B.C ¢ = new AAA.B.C();

public static class C{ Eﬁ; _ 1‘,’
. . . . = 4
static int v3; // AAA.B.v1=1; //4iEie
int v4; AAA.B.v2 = 1; // &
} AAA.B.C.v3 = 1; // &
} }
} }

S SRIES

* [FEBAERE R B SR ETER.
¢ FEBAERSSAISEAIAERE—R, FLUREIMBRAIFFB RS
o tEhh, BEBAERRIATLULIRRERRIRET SRS (final)

il

public class AAAA {
int a;
public void method(final int pl, final int p2) {
final int localvili 1;
final int localv2 2;
int localV3 = @;
localv3 = 1; // EHESFTE

class B {
int bl = a; // &%, HIASESENTHEE
int b2 = pl; // &%, wAfinalEEME8
int b3 = p2; // &%, phAfinalZ&EME8
int b4 = localVl; // &&,HEFLAFETE
int b5 = localvVv2; // & HNESTE
b

// int bé=localV3; //#HiFE2, localV3FERBRETESELF I HRETE

}

5.3.2 WM H &

¢ HERE: WR—PRAGHARFERHE—IELE, TLUEMAHIZERIRTE,
» EREIAIAINEBRAIMNER
*» [EIESNEBERITTIE

5.3.2.1 WERSRH KA

+ THEEHEE T publicFIEKIA AR A

o TIRKRAERZEFT L4 Fpublic, protected. BRiAFOprivatePIMNAEIZRE].

o LthAh, WNER—MAEREUUINFER S LIRS, IBATTLUBX NRIEBRENEREZ
A,



il

public interface Tool {
public int add(int a, int b);
}

public class Outer {
private class InnerTool implements Tool {
public int add(int a, int b) {
return a + b;
}
}

public Tool getTool() {
return new InnerTool();

}

public static void main(String[] args){
//InnerToolifm EFEH Tool#AR
Tool tool=new Quter().getTool();
Tool tooll=new Outer().new InnerTool();

o EFX InnerTool @ Test RIFABAZRE, BEMATILUE Test KRINEBHEIIAL
£ main &, new Test().new InnerTool() E1E Test RN
$# InnerTool HISCH, HLXZERITH.

o ERPZEFFREEHBIOUter.InnerTool, (BEATLAEITOuterséfigetTool()/5i%5%18
InnerTool AYL{5

class Testl {
private class InnerTool implements Tool{

public int add(int a, int b){
return a+b;
].
I3
public Tool getTool(){
return new InnerTool();
}
}
public class Test {
public static void main(String[] ) {
Tool = new Testl().getTool();
Tool = new Testl().new O;

‘Test1.InnerTool' #£ Test1' HEA private I[AVR

% 'InnerTool' % Apackage-private

5.3.2.2 WERE5 A A SR Rl R

¢ BRI — MR ZRETSIBIRINBRRN S BRI R.
* [REBZEATIRB, ZBHJreset()7AAREFNRERARILHIZEcountiIfE., —MsLIlS
R IBRATIEBERE L MR



Class A{ | class B{
private int count; Aa, //ZRB5IEAKE
public int add(){return ++count; } B(A a){this.a=a;}
public void reset() {

public int getCount(){return count;} f(a.getCount()>0)

a.setCount(1);

: : . l
public void setCount(int count){ eaS;etCount(-l ).
this.count=count; } } ,

H }

¢ [BRAIFRFEREAR count BIEARFIFBFRXEBLAIMIE thKIEEN KR E, APALLLESE
M UHAREREIX—TFEK.

o FEIXMERT, BRBENAREBEMATLIFRRX—0E, MESFEEFRIEEMNEES
class A{

private int count;
public int add(){return ++count; }

class B{ /%€ X N #25B
public void reset(){
if(count>0)
count=1;
else
count=-1;

b

h

}
5.3.2.3 B



7E LL N Adjustabled2 1 filBaseZ 7 #(7E X T adjust()
T, EWANTTIER S AR, (B2 EA
[ ) T HE o

public interface Adjustable{
[* PR IRE */

| public void adjust(int temperature); |

j

public class Base{

private int speed;

PF* R */

public void adjust(int speed){
this.speed=speed,;

)

; _— D momrmas
o QIRAT A SubZ [R] Ny AT I TR SR T S A
TheE, M4 Subde i B4k /KBaseZs, J HSLH

Adjustable [T, {F1 72 DL T LT 3 R AE ALK —
R adjust(mt speed)

TR
public class Sub extends Base implements Adjustable{
private int temperature;
public void adjust(int temperature){
this.temperature=temperature;

} adjust(int temerature)

) R UL
B e ERAEESE

[EIESCR E2IE—1N%(Sub) BREEMR LEM T EMINEE(RATIERE), (BRISAEEIRIMEN
RO, FPXALIBETIXA RAIRERS(Closure)iJiE [ (Adjustable)RIRTSiXFHINEE.
MXAEEFBHISBIRMMEIERISEIR, (RVEAMB/MBSERIZEIR
(adjustTemperature),

AW, EIEFEDAE 7 RERREELRIMBRAISSIET RIS,



public class Sub extends Base {
private int temperature;

private void adjustTemperature(int temperature){
this.temperature=temperature;

}

private class Closure implements Adjustable{
public void adjust(int temperature){
adjustTemperature(temperature);

}

}
public Adjustable getCallBackReference(){
return new Closure();
}
}

o DU ARSI 7R 25 7 2548 Sub A 9 i B
HIThEE :
public class TestClass {
public static void main(String[] args){
| //ERE
Sub sub=new Sub();
Adjustable ad=sub.getCallBackReference();
| ad.adjust(15);
| ~

/I ETRE
sub.adjust(350); ‘ ORI
}

5.3.3 PRSI SCAF A 44

XNTFEIRERE, JavalmiEemERIRIIAY class3 i, XL MAIARR AN T :

* PRRAERSE: SRR FINERRAIRF
* FERNERSS: HNERRAIBRFSEFHIABRKAIRF



o ERE: IMNPRRIRFIEF

public class AAAAAA { P 338 B 4P | I
static class B { ]avaﬁ#%%.ﬁhzuiffﬁ,
} // MAEAEE, 3fRA$B.class %iﬁiﬂ?%j{’ﬁ:
class C { // FAMNEEE, #WA$C.class

class D { A.class
} // miRAEE, #HASCED.class
} o AsB.class
public void methodl
class E { AsC.class
} // BEAEEL, #WA$1E.class
A$CsD.class
B b= new B() {
}; // BBX1, 3EA$1.class AsiE.class
Cc=new C() {
}; // BE#E2, 3wA$2.class A$1-ClaSS
}
public void method2() { As2.class
class E {
} // BEAEE2, HEA$2E.class A$2E.class
}
}

5.4 B4

o EZEMEREEFNE, BEENMRIGEENE—RIAGEEE.

* EBXAESBEIEERZE BRSRAAXEMEELE.

o EZNIBEBERERIEN SERIFINEGSHE—RE, AEXTRBURKETF
“class”,”extends”f]“implements”S¢

o EZRIUER B — RIS —MEO.

%1



public class AAAAA {
AAAAA(int v) {
System.out.println("another constructor");

}
AAAAA() {

System.out.println("default constructor");
}

void method() {
System.out.println("from AAAAA");
}s

public static void main(String args[]) {
new AAAAA().method(); // HIEifrom AAAAA
AAAAA a = new AAAAA() { // Ehx
void method() {
System.out.println("from anonymous");
}
}s

a.method(); // #TEifrom anonymous

}

default constructor
from AAAAA

default constructor
from anonymous

%12

import javax.swing.*; // SASwingfy
import java.awt.*; // SAAWTHE
import java.awt.event.x; // SAFHLAEE

public class J _Testl extends JFrame { // EXJ_Test1, #4t/KHIFrame
public J_Testi1() { // HWi&E%k
super("Test anonymous inner class"); // ARHKEMERE, WEE O

&

Container container = getContentPane(); // REXAZEMEIR

container.setLayout(new FlowLayout(FlowLayout.CENTER)); // &KE
iR R AR, JEERSE

JButton b = new JButton("Press me"); // Ol

container.add(b); // ¥R INEAN AR

b.addActionListener( // JNiAHASINZE{EIA0T 2%

new ActionListener() { // EZLN#KLIActionListenerizil
public void actionPerformed(ActionEvent e) { // =
actionPerformed/jix
System.out.println("The button is pressed"); // #T

ENH &

IE
setSize(100, 80); // WEEO KX/



setVisible(true); // WE&HOR L

public static void main(String[] args) { // mainJii
J _Testl application = new J _Test1(); // fl&I_Testlx%
application.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); //
WHE K
}

import javax.swing.*; // SASwingfl
import java.awt.*; // SAAWTE
import java.awt.event.*; // SAFH4LEE

public class J_Test2 extends JFrame { // EXJ_Test23, 4tk HIFrame
public J_Test2() { // WMWiK
super("Test anonymous inner class"); // ARSEMERL, WEE R

Container container = getContentPane(); // FEAEMER

container.setLayout(new FlowLayout(FlowLayout.CENTER)); // ®E&
iR &, BHX5F

JButton b = new JButton("Press me"); // G40

container.add(b); // ¥HAHINE]ANAHIR

b.addActionListener(new J_ActionListener()); // NiA¥M=EMLIT
2%, ffiH4MB22I_ActionListener

setSize(100, 80); // &EHEID KNS

setVisible(true); // WEHOW L

public static void main(String[] args) { // mainJjik
J_Test2 application = new J _Test2(); // fI#I_Test2¥%
application.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); //
BB & PR E
}

class J_ActionListener implements ActionListener { // ®X
J_ActionListener, si¥lActionListener$il
public void actionPerformed(ActionEvent e) { // =£¥lactionPerformed
T
System.out.println("The button is pressed"); // {TEUHE



CIRRERE S

H ik 9 11-14
FHEALE 9

FHELE

\|

Runtime Exception: Bl ZRZeAE I,
AP favaf2 7 el AMEAb TR

T TR ERIRE,
JERuntime Exception: /1K £ ObjectlIBE T35,

(try, catch) E¢FEBARTERY
IEEITREE.

Exception

------------
--------- -
P 2 S
R . -——

K

| Esava AN AL R

EREHIThrowableZA9FFi)
KRR RE RS H JavafEF AL IR

1 7H B

* 3R
o RIFEIR
o BIEER
* IETHRR: EERETERTNREET — I HTHNRIE, MaBIETh
HiR.
o BE: A EIERETHREFEETRO R EER.
o SERA BN, T, ™ES
+ RELIE ( Exception Handling ): ZHEEZEAR—FE, sERERIFRIIERER
FREEIEEEITHYARE,



2javar B R/ REWEIREW
javay R

\Obje—ct| Exception |OException Arithmeti&
/| Exception

ClassNotFoundException

—

CloneNotSupportedException J{

AWTException ."‘f
l"' NullPointer "Il
lThroulxéab ] RuntimeException ﬂ Exception ‘
l |
— | | | IndexOutofs |
‘ Hesx ‘ \ oundsExceptioﬁ
\
‘ linkageError ‘ B /
Error )‘ -
‘ VirtualMachineError ‘
‘AWTError }
‘ Several more classes
¢ Throwable: FTERERMILE, ZO0bjectiIERTX,

4

2

*

H

© 00 N O O A W DN -

Error: HJavaEHIWIERF L, JavafEFAEALTE

Exception: FrEHIThrowableZRRYFFI =4S ERERE

¢ Runtime Exception: RERATENHNEE, ARRECN, AR JavatEFa] Mgkt
B, ZFEEEIREHENRELIERER.

¢ JERuntime Exception: fRiFRAILAGMRIRE, JavalRiEssE KJavatZmw g
SREL A BARTERYARZITHIT RS, aILAEEtry-catchEithrowsibiE,

throw: FIFBECH4ERHE.

WH) 5

. ArithmeticException

. ArraylndexOutOfBoundsException
. ArrayStoreException

. IOException

. FileNotFoundException

. NullPointerException

. MalformedURLEXxception

. NumberFormatException

. OutOfMemoryException



FHE R

+ IEZHEE (unchecked exception ) : Runtime Exception EF3S, Error REF3S,

¢ REEEREFPTIIRARINEZ, REEEmFREHISIE;
o EFOALE, THRFIE,

* ZIFE (checked exception ): RTIFRMBEBZIMIRE (BIEMHIRERER UG
MREIE)

* XUERETRIENTEEavaimERATONEISE,
* WIKF throws iBfE#E try-catch SUMERE

3 java sz & AL B L

» s
o HBtH(throw)7HE: JavalZFEEENFUTEIES, —BHRFE, MeatEFHBEABL
ER— I ENRERONR, FELESIE, BREEREHABHIT.
¢ RTHEMNRTE
* REAMERRENR
¢ FHHER—IFENR, FLE (throw)

¢+ fHiR(catch)BE: AILABERARELES.
+ try-catch-finally

¢ throws
¢ JavalESiZEERNSANBREIMERE:
o EEMAERENESERRHTSE, AlavaXKEXr~EEER, XMEEIRARE
*
=<

* fBthrowsiIBEQOELZERLEIRRESERE. (RGHEALE, RHEEAMRIZAZERN
BHiE#THE, E—ERLE, WRELREFLE)

* Atry-catchiBARMAAHMERE. (W)

* FthrowiEOELZHFMEHEANRE. (BEXES)

4 try-catch-finally
finally : T&MHHATHIER]

o try{} 4T return , finally 1IBERRNIT, &£ return BIHIT



o try{} BFHUT exist(0), finally EBEGFRHIT
package buaa.com.exceptionEx;
public class Test {
public static void main(String[] args){
System.out.println("mainfix="+Test.test());

}
static int test(){
int x=1;
tryq{
return x;
}
finally{
++X;
System.out.println("finallydx="+x);
}
}

Froblems Javadec Declaration [E] Comsele 53
<terminated= Test (6) [Java Application] C:\Program Files\Java
finallyix=2
maingix=1

try-catch-finally iEAJAE

o —Mry—catchrJLA, —Mry—HEcatchtBr]LA, try-catch-finallytBaJLA, try-fianllyt3a]
LA

¢ try-catch-finally EGHNEFEDR
o —f% finally SEMERIESD FIFKELELIC/KIELEERREFREEHEX L
IKIEEk)
o MBE—BRERMEFLEHIFEcatchFa S, NIEFXEMERE, SUEKTAS
EhXFE,

try {

// Tﬁ&%%]ﬂhﬂgﬁgﬁﬁ% ) Eﬁtﬁ(‘iﬁw&ﬁiﬁgﬁﬁ , icatCh EPTEEH@%%?%EE;
}
catch ( e) {

// WiHExceptionTypel i ZHAT IR

catch ( e) {
// #BHiExceptionType2 St FH{TFH

[finally {

/] FTFAPATIIER)
1

¢ try-finally



//try-finally

try{
[/ ST AR R AR T
}
finally{
[/ ARRERAERE, HREH
}

¢ catch(RE4L| FHA2| RE43 &R)

try{
}catch(FHE41 |RE42 | REH#3. T {
}

HirEREE, BREARRERTEE

¢ PRREUMERBRER,
o WBFE—HR (FIYERERERR, SHE—MEE)

try-with-resourse

o BE: FrBXICloseablefJ2s, UNmiRIE, socket®(E, httpclientZ
o FIFNER@®Z, finallyFERERISGSER, FTLASIANT Try-with-resourse
o ToRIRHItryiEE) (try-with-resource) RIREZIA:

try( res = xxx){ // "IHEEEA G
work with

}

o QLIEFRNY
* L2 7 AutoCloseableiZ RIS, TEtry()EEAEBRZELAIRIEHER, TEtryERg,
closeFiZEEHAR, XM ERBFfinallyBiFRBRNGE.
o FERBHMRE, try(BERISTHIESWIEA,
+ closef7 AMMEREEBHINISR, SR #iclosels,

#il1



FeARNERE
public class Main2
public static void main(String[] args
try(ResourceSome some = new ResourceSome
ResourceOther other = new ResourceOther
some . doSome
other.doOther
catch(Exception ex

ex.printStackTrace

class ResourceSome implements AutoCloseable
void doSome

System.out.println("do something"

public void close() throws Exception

System.out.println("some resource is closed"

class ResourceOther implements AutoCloseable
void doOther
System.out.println("do other things"

public void close() throws Exception

System.out.println("other resource is closed"

do something
do other things
other resource is closed

some resource is closed

5 Throws

FRTERIBERE.

¢ FRRE: —\AEALEETFENSE, MENERARXRLESE HEARTCHGE
FEXERE, WERRE. aRENZHRAELERE, REBRGERALIE

¢ ThrowsiBGRARRB—IITATEMERNSIEE, FRBixGEShERERSE



+ FEARERE

<V BRI > B FIEI> < ik > (S801% ) throws SF#%I%{}

¢ HARXXPRSEEBthrows, WFXESWGZRBATLAthrows, HES/5ATH
FE, IRty SO,

+ EELEAEREIRESHAEEERNRHEEE, FRESLEEAUAERE.

/] TriExx AL B R TP RS, xR R R IR B AR e, diE B R R A B L

B AL
Canlat!

class {
[/ FEHRE, (BALERE
static void () throws {
.out. ("\n7t method i — P RH");
throw new OF
}
public static void ( []1 args) {
try {
0);
} catch ( e) {
.out. ("7E main HHFERE: " + e);
}
}
}
//

// 1 method ¥t —A 5%
// 1 main HH3ES% . java.lang.IllegalAccessException

/] ERATTEMBEARIRY, RS RGLH

import java.io. ;
import java.io. ;
public class {
public static void ( []1 args) throws {
in = new ("myfile.txt");
int b;
while ((b = in. () #+= -1) {
.out. ((char) b);
}
in. 0);
}
}

// Exception in thread "main" java.io.FileNotFoundException:
myfile.txt (RGLAREERITH. )

// at java.base/java.io.FileInputStream.open@(Native Method)
// at



java.base/java.io.FileInputStream.open(FileInputStream.java:213)

// at java.base/java.io.FileInputStream.<init>
(FileInputStream.java:152)
// at java.base/java.io.FileInputStream.<init>
(FileInputStream.java:106)
// at Test.main(Test.java:6)

1

public class MainCatcher {

public void methodA(int money )throws SpecialException{
1f(--money<=0) throw new SpecialException("Out of money");
System.out.printIn("methodA");

]

public void methodB(int money) throws SpecialException{
methodA(money);
System.out.printIn("methodB");

}

public static void main(String args[]){
ry
new MainCatcher().methodB(1);
System.out.println("main"); ZAE AT BN &S
Jeatch(SpecialException e){ £ H: Wrong.
System.out.println("Wrong');

S

public class MainCatcher{
public void methodA(int money)throws SpecialException{
if(--money<=0) throw new SpecialException("Out of money");
System.out.println("methodA");

}
public void methodB(int money) throws SpecialException{
methodA(money);

System.out.printIn("methodB™);

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

Ty q ZAESFIFT BN S
new MainCatcher().method B(2); 24,
System.out..println("rr.lain“ o method A

}ecatch(SpecialException e){ thodB
System.out.println('"Wrong'); HICHAO

}} } main



public class WithFinally {
public void methodA(int money )throws Special Exception{
if(--money<=0)
throw new SpecialException("Out of money"),
System.out.println("methodA"),

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

try{
new WithFinally() methodA(1);

System.out.println("main"); - T L
}catch(SpecialException e){ IZEEFP 3T ENEE RN

System.out.println("Wrong"); Wrong
jfinally{ Finally
System.out.println("Finally");
i

public class WithFinally {
public void methodA(int money)throws Special Exception{
if(--money<=0)
throw new SpecialException("Out of money");
System.out.println("methodA");

j
public static void main(String args|]){

try{
new WithFinally(). methodA(2);

System.out.printIn("main"); e 0T E 2 L
}catch(SpecialException e){ IZFE P BT B4 A

System.out. println("Wrong"); met'hOdA
Hinally{ main
System.out.println("Finally"); Finally

i)

6 throw 5812 H & X 7% K

¢+ throwiit HARBEXRE.

o ARPEXEEV/AHBRESHE <throw>< i %> throw new MyException
o FEFSEthrowiBEAEIZRNERIE, (A try...catch SHBELEGE.

+ EAER

<class><HE R4 >extends< >{
public to ()1
return "myException";

}



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

try {

System.out.println("\ni# A\ liZR, HITTRESESERRFE");
method(8);

method(20);

method(6);

} catch (MyException e) {
System.out.println("\ti2FRESEFEMLIHRITLIE");
System.out.println("\tE4£MmEEH. " + e.toString());

}

System.out.println( " ZETHTEMEE");

}

static void method(int a) throws MyException {
System.out.println("\tiit3/A mathod (" + a + ")");
if (a > 18)
throw new MyException(a);// EihiitMyException
System.out.println("FE&ERE");

}

class MyException extends Exception { //BEYE®
private int x;
MyException(int a) {
X = a;
}
public String toString() {
return "MyException";
}

}

HAEER, HITTREERFIIETR
t4b31H mathod (8)
IFFEE
4t | mathod (208)
EFRE ST HEIA It T IR
BERS®EA. MyException
R AT EA RS

B 11

Bl JavaEIZ R ERIEFFEEEEEF:

¢ AWT (java.awt.*) ;
+ Swing (javax.swing.*)

AWT



BriJavaEZ A EHEEFERIZAWTHRITE R EIER IS IE

‘ Object ‘

Font |

Color |

Graphics ]

| wREEs 0 |
MenuComponent |

Component ‘

I Event |
CheckBoxGroup |

Component Scrollbar

| Canvas

|| Container

| TextComponent _I: TextField

| Checkbox TextArea

a Label

= Button

n List

L Choice

Component

f

Container

|

I T 1

ScrollPane Window Panel

I_I_I I

‘ Frame H Dialog H Applet ‘

I FileDialog ‘




##7%E Container2$ Y4B {4-E14N0 :

ARl AppletfiPanel
o= 24300

BEXSHEE — B

Label, Button, TextComponent

%B&%HED, AEEHCHKE
]ﬁ%ﬁ EE Frame,Wi.ndow,Dialogﬂl
EnE] { FileDialog
=SSR PROFRRSEZR, FRMETH
B0 fitn:
Panel,ScrollPane, Applet
afEPallfELabel,
ButtonflTextComponent
FEXIEHEH
S8 (Container) A
ContainerZ& )& H 771

—add(Component comp);

—remove(Component comp);

- setLayout(LayoutManager mgr),
—setLocation(int X, int y);

—setSize(int X, int y);

—setBackground(Color color);

—show();

—setVisible(boolean b);

—validate();

//Ensures that this component has a valid layout.

=HIE

o P LR A O SR AR A AN A I B A s i) S 1
- FEaH:
- %% (Button)
- %44 (RadioBox)
= 1% HE(Checkbox)
- FHi%1Z&HE(Choice)
- [H#i(Canvas)
- HIZRHE(List)
- 5% (Label)
- AR (TextFieldfl TextArea)
- & 5)1%(ScrollBar)
- ZH(Menu)&:



REGUINAEFNRE

IR £ TOICR S
©ORE AU

o HRHE G EON A A i ELAT SR B A Bl AR
WA e E LA

C WP INEIA B, BB B AT
IR L2 T A AR

5l
Java awt FE|EEE

import java.awt.*;
import java.awt.event.*;
public class TestFrame {
public static void main(String[] s) {
Frame f = new Frame("First Frame");

.setLocation(1e@, 1090);
.setSize(200, 200);
.setBackground(Color.red);
.setVisible(true);
.addWindowListener(new WindowAdapter() {

public void windowClosing(WindowEvent e) {

System.exit(@);

- -h -h -h h

1)

import java.awt.*;

import java.awt.event.*;

public class UseTextAreal{

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

MyFrame f=new MyFrame();
f.setSize(300,200);
f.setBackground(Color.lightGray);
f.setLayout(new FlowLayout());
f.show();




class MyFrame extends Frame implements ActionListener{

TextArea tal; TextField tf1;

Button btn1,btn2,btn3;

public MyFrame(){
super("my frame");
tal=new TextArea(4,30);
tf1=new TextField(30);
btn1=new Button("ZxI03A");
btn2=new Button("fEAMA");
btn3=new Button("&aikh3IzA");
btn1.addActionListener(this);
btn3.addActionListener(this);
btn2.addActionListener(this);
System.out.printIn(this.toString());
setLayout(new FlowLayout());
add(ta1); add(tf1); add(btn1); add(btn2); add(btn3);
this.addWindowListener(new WindowAdapter(){

public void windowClosing(WindowEvent e){
dispose();
System.exit(0);

T | EAE | B |

public void actionPerformed(ActionEvent e){
if(e.getSource()==btn1){
tal.append(tf1.getText());
tf1.setText("");
}
if(e.getSource()==btn2){
tal.insert(tf1.getText(),tal.getCaretPosition());
tf1.setText("");
}
if(e.getSource()==btn3){
int kO=tal.getSelectionStart();
int k1=ta1.getSelectionEnd();
tal.replaceRange(tf1.getText(),k0,k1);

Swing



. %EF)T@AWT?H{EFXH‘Fiﬁ%ﬁlﬂﬁﬁﬁﬁEl"]Swing

o AINEMN T LA A

o SwingfFHERIRATIZ | — 78 “17

o BRILZ AL, A3 Swing T A& i I ST 5 S0,
ThRERE 58 K

« ftjavax.swingtlH, JE T PFRSEA A2 A
— TiZ%54% (JFrame. JApplet. JDialog#l

JWindow)

— ARG

 SwingZH 1 MMAW T Container2f 2 7K 1 5K

Dialog —— JDialog
Window Frame ——  JFrame
JWindow
Dialog ™ JDialog Window ™ JWindow
Frame ™ JFrame Applet ™ JApplet

4~ Swing 2R B LR AE B HAH N AWT,
'EANTRSwing K14/ THEK A 25

o bR BIRAANTR A AL, HAb A A AHER
7t HIComponent2. #il:

JComponent
x

AbstractButton
*

JButton

o AWTHL A Swing 4 i) 4k & 5% &

Component <— Container <= JComponent



JFrame&as

o JFrame/& i B HoAth Swing 244 A T 20 25 2%
* JFramef] T-7£ Swing F&/F o 61 & 14
© U IE PR KL

— JFrame()

— JFrame(String title)

o AR INZE N2 (content pane) I,
A HERINE JFrame A%, R~

— frame.getContentPane().add(b);
JFrame & {43

* JFrame & A KA — A H1& 77 I Frame(String title),
Rk AT PLA AN LS EOA AR B JFrame X 4
o MJFrame#i 5, EAR IR, s e

77 i TFrame & A] WL A -

— 4518 H setSize(int width,int height) & 3% &
JFramel) K /)N, 85 F pack() /7 7% H 207 2
JFrameft) K/, pack() 7 i & iR Frame 75 28
M 2= S5 A0 R A IS R & B RN

— SR J5 1 Fl set Visible(true) /7 ¥ # JFrame % 4 7] I,
i

BE K M B AR 1 A

* JFrameffJsetDefaultCloseOperation(int operation)/7 2
FH SR e s e ve) 2 FH 7 0% PR AR A, S48
operationfd LA T A EH -

— JFrame.DO NOTHING ON CLOSE: 4 A,

— JFrame HIDE_ON_CLOSE : [&j ik, X=2
JErame ) ER N 1L 101

— JFrame. DISPOSE_ ON_CLOSE: #4514

— JFrame EXIT ON_CLOSE : Z5HAEF .



613 — A ] B A

import javax.swing.*;

public class SimpleFramel {
public static void main(String args[]) {
JFrame jFrame = new JFrame("Hello");
jFrame.setSize(200, 1€0); // #EIFramefiFming
jFrame.setVisible(true); // {#JFrameZ#i[l]

}
} x
REGUINMREFRRE

o ST EREME

o WE R R RS

o MR T BN AR B E A R B A Bl At HTER
N SR Lt

o RAIFRSINEIESE A, ALE BT
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import javax.swing.*;
public class SimpleFrame2 {

public static void main(String[] args) {
JFrame myFrame=new JFrame("Hello");
JButton myButton = new JButton("Swing Button");

[/ tER—MhER: BPETALt-iRFNTaEZButton
myButton.setMnemonic('i');

/ BB RN EZButtons B3 ~EE
myButton.setToolTipText("Press me");

myFrame.add(myButton);

/[ ERP#EmyFrameB#0XAE, FERIEF
myFrame.setDefaultCloseOperation(myFrame.EXIT_ON_CLOSE)

myFrame.pack();
myFrame.setVisible(true);
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package java.awt

| Object |
I— Font |
Color |
Graphics |
| TREER |
MenuComponent |
Component |
I— Event |
CheckBoxGroup \

* Java AWTAHISwingZH /3L H 1
java.awt.event.* 2422 11 K AL FE 4

(event)
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java.awt.event.*
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B4R (btn)
iEAE: btn.addActionListener(YsITEXISR)
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ActionEvent={4

ARFHEESE

v v

BHERE (BIFENER)
SCENE ActionListenerflJ2&
public void actionPerformed(ActionEvent e) /A& FHG%

JavaEHALIE (1) - JEMEEATE

o RN BEE R AR T g 3BTRS

(D AR THME (Bl , #EzF
REM R FE ABEZA) , EMA R
fHErE (—AEEZA) .

— filn:

— someComponent.addActionListener (instance of
MyClass);

JavaE AR (2) : REMITEL
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class MyClass implements ActionListener {



JavaSE A8 (3) : LI T M EEOMGE
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public void actionPerformed(ActionEvent e)

S
Veee

}

public class J_Test2 extends JFrame{
public J_Test2() {
super("Test anonymous inner class");
Container container = getContentPane();
container.setLayout(new FlowLayout(FlowLayout.CENTER));
JButton b = new JButton("Press me");
container.add(b):
| b.addActionListener(new MyClass()); |
setSize(100, 80);
setVisible(true);

}

public static void main(String[] args) {
J_Testl application = new J_Testl();
application.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

}

class MyClass implements ActionListener{

| public void actionPerformed(ActionEvent e) { |
System.out.println("The button is pressed");

}

}

import javax.swing.*;
_Amport java.awt.*;
import java.awt.event.*;
public class J_Testl extends JFrame {
public J_Test1() {
super("Test anonymous inner class"™);
Container container = getContentPane();
container.setlLayout(new FlowLayout(FlowLayout.CENTER));
JButton b = new JButton("Press me");
container.add(b);
b.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
System.out.println("The button is pressed");
}

1)
setSize(1lee, 80);
setVisible(true);

M

public static void main(String[] args) {
J_Testl application = new J_Testl();
application.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
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ActionListener Wi, FE. WiEdE
AdjustmentListener ENIES
ComponentListener BRI
ContainerListener BN NEARBR
FocusListener FEREK
ltemListener SIRE. 7R, AIESE
KeyListener REEAN
MouseListener ESEARTIAN
MouseMotionListener Rinfeis
TextListener MK SN
WindowListener Wind owRZ& S

FrameZS A0 B 2 1156 A S5

o B ANEOFTIF. KA. BAMLNE2 5|
K D% (WindowEvent) , SZHLTE I
A W5 I R 422 11 = WindowListenerdZ: [

o I —ANE D sz WindowlListener s
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FrameZEAb 7 & L 5¢ P HAF

WindowListener$% 194140 L R 74N 7
public void windowActivated(WindowEvent e);
public void windowClosed(WindowEvent e);
public void windowClosing(WindowEvent e);
public void windowDeactivated(WindowEvent e);
public void windowDeiconified( WindowEvent e);
public void windowlIconified(WindowEvent e);
public void windowOpened(WindowEvent e);




import java.awt.*; import java.awt.event.*;
public class TestFrame {
public static void main(String[] s){
Frame f= new Frame("First Frame");
f.setLocation(100, 100);
f setSize(200,200);
f.setBackground(Color.red);
f.setVisible(true);
f.addWindowListener(new WindowAdapter(){
public void windowClosing(WindowEvent e){
System.exit(0);}}):

¥
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—ComponentAdapter

o NTEEN, JavaNFLelirF# 03E  —containerAdapter
TIERCES R (XXXAdapter) , M FFZEx}H  ~FocusAdapter
%*%1#%1?%@“: R %%iﬁ%’f*%@%’é —KeyAdapter
BRI RIAER B, EEFE e
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—WindowAdapter

ComponentAdapter ComponentListener
ContainerAdapter ContainerListener
FocusAdapter FocusListener
KeyAdapter KeyListener
MouseAdapter MouseListener

MouseMotionAdapter MouseMotionListener

‘WindowAdapter WindowListener |

BT WindowAdapter 2 WindowListener IEORN—MMEEEESE, BIRHET
WindowListener BOPFFALANZSIH, ERBENAFEEERINIXONSEHLIES
i%, BPwindowClosing , Eftt WindowListener EOAPFHISE (40 windowOpened .
windowClosed ) ARFELI, E/WindowAdapter BEEMTEOARIZTLI,
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— FlowLayout(Jlil 547 J&7)
— BorderLayout (i %45 J&)
— GridLayout (M ¥&A J&))
— BoxLayout
— CardLayout (&} ff)a))
— GridBagLayout( W ¥ £ 47 /=)
— nullAfi &5

FlowLayoutfh[§

o FAMENLERL. N BT, RIEEE
IR/ INIBAT A2 2 P42

« FlowLayout/ZAppletZfiiPanel3s.,
JPanel & BRIM 7 75 X

* FlowLayout " f*) 3= % 512
— H)3E PR L
FlowLayout();

WFHR
FlowLayout.RIGHT
FlowLayout. LEFT
FlowLayout. CENTER

FlowLayout(int alig

FlowLayout(int align, int hgap, int vgap);
- BLHA SRl

setLayout(new FlowLayout()); | ==®
X

Left Center Right

BorderLayoutfh 5

« BorderLayoutfii J5 /7 U2 ¥ AT 44 7R
P PH. Aty SRR T RSB AR AR

© WORZFE UL E _EEAT B AL
U322 [X 32 45 8] X N 2% A
(X 42k 5 2 7839

- BorderLayoutsgFrame. JFrame#i
Dialog. JAppletfIBkilfi fm 77 24



Bordel‘l-aYOUﬂEﬁ @orederLayout,EAST

BorederLayout. SOUTH
BorederLayout WEST

BorederLayout. NORTH
BorederLayout. CENTER

o Mg
1. BorderLayout();
2. BorderLayout(int hgap, int vgap
o WEAE
setLayout(new BorderLayout()):
o USINALAERITE E AT R
addLayoutComponent(Compong nt
comp,Object constraints);

Hide North

Hide West Hide East

Hide South

GridLayoutfh &

« GridLayoutfii &

- BB MEEREErowsi TR columnstld,
ISR DR A/IMBERERL., 2—HER
T, MINT—1THA
- GridLayout /¥y i %1

GridLayout(int rows, int cols);
GridLayout(int rows, int cols, int hgap, int vgap);

- WEAR

setLayout(new GridLayout(3,3,5,5));




CardLayout? /@

« CardLayoutAi J) & B 22545 1 T A 444
M — &R, R AR R A
fI—ANHAE, B —ik kAR R, H
RASFRATT UL

« MG
— CardLayout(int hgap, int vgap);
— CardLayout();

« W7

— addLayoutComponent(Component
comp,Object constraints);

— first(Container parent);

— last(Container parent);

— next(Container parent);

— show(Container parent, String name);

card one

Next card

Previous card Last card

GridBagLayoutfp /&

* GridBagDemo.java
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» public void setLayout(null);

o XFE, BEBNRHM (Component) ] LLF
F I 1 7 77 3 0R e L H RN
 public void setBounds(int x, int y,int

width,int height);
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FiEE (JDialog)

« JDialogRRAHiGHE . XHEAEZLEIAT
T Al B i) 5 — AN 1 .
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« XT15HE (JDialog) & SHEGERIFFLUME. H
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setVisible () ;
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« XPIEHE (JDialog) HA LT B HIE J7 -
— public JDialog(Frame owner,String title,boolean
modal)

— owner X TEHE I J& A Frame, 2 %title R 7= %)
TEHEF R, 2 Eimodal A P54 ml & 1H -

— Z¥imodal Mtrue: FRBAGHEHE, X 2JDialog
NN

— Z ¥ modal Nfalse: FKnAEFE A THHE
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JButton

JCheckBoxMenultem |

| AbstractButton JMenultem JMenu |

\ JRadioButtonMnultem |

| ‘JTo < <Button ’< JCheckBox |

JComboBox gg JRadioButton |
JLabel |
_ JList |

JComponent

‘ JMenuBar ‘
‘ JPanel |
JPopupMenu |
JScrollBar l

JEditorPane H JTextPane ‘

| JScrollPane |

JTextArea ‘

‘ JTextComponent
2022/5/20 w|  JTextField }— JPasswordField Ltki

JColorChooser
JFileChooser
JInternalFrame
JLayeredPane 4‘ JDesktopPane ‘
JOptionPane
JProgressBar
JRootPane
JSeparator
JSlider
JSplitPane
JTabbedPane
JTable
JToolBar
JToolTip
JTree
JViewport

JPopupMenuSeparator |

JComponent

JToolBarSeparator |

JIternalFrame.JDesktoplcon




Java SEHLIIHR T

o CFEER A A IFrame. JDialogflJapplet.
X LB - — setMenuBar(JMenuBar bar)

J71k, AT RLHIXAN ok 15 B S 4%
o — K IMenuBar ] DAL B 2 AN

Jmenu
o — S IMenuH ] UL £S5 HLUIN
JMenultem-

o M PSRBT AR, ek —4
ActionEventZ-f:, 1Z=F{f 1 ActionListener
DT AL EE .

e JMenultem® P>+
JRadioButtonMenultem #/1
JCheckBoxMenultem, ‘A5 A& s Bk S
FATHURN 2 308 2 FALTI

—iFHiR{FEE: fileMenu. setMnemonic( "F' ) //ZFfi TAlt+FEE
SR TMenu HBE Menubar

=10l x|

REW I NeraTten

Serif
TRadioButtonMenultem W rl d
O SansSerif O
TCheckBoxNenltene vBol A
™ Rtalic

*
BE 3 fontMenu. addSeparator ()
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o MR SR, RS EARSE (o
ActionEvent) 447, FFHF A HY
“Event” , JIAN “Listener” ;
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/INgh. JFrame and Windows

Dialog JDialog
Window Frame JFrame
JWindow
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/N4 . Component Hierarchy—AWT Similar

JButton

JCheckBoxMenultem |
JMenultem JMenu ]
JRadioButtonMnultem |

AbstractButton

ST JCheckBox

oggleButton

JeomibooT L JRadioButton \
JLabel

'
_ JPopupMenu
. JScrollBar |

JScrollPane

JEditorPane H JTextPane ‘

JTextComponent SLeRE A

| ITextField | JPasswordField |,

N7 e

/W45, ComponentHierarchy—New and Expanded Components

JColorChooser
JFileChooser
JInternalFrame
JLayeredPane —| JDesktopPane ‘
JOptionPane
JProgressBar
JRootPane
JSeparator
JS!lder JToolBarSeparator |
JSplitPane
JTabbedPane
JTable
JToolBar
JToolTip
JTree
JViewport

JPopupMenuSeparator l

JComponent

JIternalFrame.JDesktoplcon
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Java 10 12

scanner

+ ScannerfI{FA: BEDRMHEIVEBMADENIRCE, BABR Mo RAENSZ=H0T
Bc.

¢ 1BidScanner Y next() 5 nextLine() FEABEANZFRFER, TIZEEIFI1—H
HE(FER hasNext 5 hasNextLine ¥IMr2EEAEHMNNEGE

¢ Scanner

scanner = new ( .in);
while(scanner. ()1



double x = scanner.nextDouble();

* BRI

String original = "Hello, World!";
String uppercase = original.toUpperCase();
String lowercase = original.toLowerCase();

* BiRFHH:

String original = "Hello, World!";
String replaced

¢ SFEIFREH:

String original
String[] parts

"one,two, three";
original.split(",");

o EEFHEH:
String partl = "Hello, ";
String part2 = "World!";

String combined = partl + part2;

* HBIUEFEH:

int number = 42;

original.replace("World", "Java");

String formatted = String.format("The answer is %d", number);

(7



next
import java.util.Scanner;

public class ScannerDemo {
public static void main(String[] args) {
Scanner scan = new Scanner(System.in);

/] BN

/] next i TR
System.out.println("next Uzl ");
/1 FINEGEEARIA
if (scan.hasNext()) {
String strl = scan.next();
System.out.println("SIAREHE: " + strl);
}

scan.close();

$ javac ScannerDemo.java
$ java ScannerDemo

next 5 TN

runoob com

BAPIESE : runoob

nextLine
import java.util.Scanner;

public class ScannerDemo {
public static void main(String[] args) {
Scanner scan = new Scanner(System.in);

/] WEBEFERHEE

// nextLine s s F AT &
System.out.println("nextLine 7 =0l ");
/] FIBIRELTRA
if (scan.hasNextLine()) {
String str2 = scan.nextlLine();
System.out.println("HIAREEE H: " + str2);
}

scan.close();

}

$ javac ScannerDemo.java
$ java ScannerDemo
nextLine /j F{EUL:

runoob com

HIA I N: runoob com



nextInt

import java.util.Scanner;

public class ScannerDemo {
public static void main(String[] args) {
Scanner scan = new Scanner(System.in);
/1 MEEREFEVCER
int i = 9;
float f = @.0f;
System.out.print("fINELL ");
if (scan.hasNextInt()) {
/7 FIR O A2 7 B
i = scan.nextInt();
/] VR
System.out.println("#EEUEE: " + 1);
} else {
/] FRINERIE ]
System.out.prlntln("{ﬁ)\HJ4 R ")
}
System.out.print("HIA/NEL: ");
if (scan. hasNextFloat()) {
/] FIWE AR 2 T/
f = scan.nextFloat();

/] VUM

System.out.println("/NUEHE: " + f);
} else {

/] FANEIRTIE R

System.out.println("HIANIAZENEL ");
}

scan.close();

}

$ javac ScannerDemo.java
$ java ScannerDemo
MNEEE: 12

R 12

MINNEL: 1.2

R 1.2

o BMINR: BASIERABEE AEE

o FHR: JavaFHIBMNLIES (?ﬁiﬁ)ﬁﬁ%?&%%lnputStreamE’\J_?r%k,;,
* FRA: JavartUMASIRR(F IR RS KReaderfI 72X,

o R BHEIERRRES ARG

¢ FHRjavah RS HEURER(ET IR EFE 525 0utputStream Y 735,
* %ﬂ:uw JavaEPEI’J&nJtl:'éSZ}Eu|u(?—ﬁiﬁ)%‘ﬁ%ﬁi%%Writerﬂ’\J¥*;
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* Java [ 10 M FE AR A R 10 7,
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o IRZ I S E TAE
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1. EENHMEZT AR TILEY, FAIIEFER
HE,

2. FHMIES A RSO Bl AL, RN
Pl (Byte) EHNHRRE & LHR/DNE
Lo FRF R BERE AL Al AR, HAD A%
AT, (BRI RAN IS A 7 AL F T
ARETT{H,

.S I FTREXM NEHATAEE, thinthire
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» File, File(Input/Output)Stream, RandomAccessFile /&
Kb FRAS b ST 2R

« Data(Input/Output)Streamse — ML JE T T2 45
I AT PSS 25 R B ACERE, FE SO AT X 2 2 i
H.1: readByte, writeBooleanZ:

« Buffered(Input/Output)Stream [ 1F F 42 7E K i 3|
H 22 BT Y6 22 47,15 2| — 2 Fem i BiX 2] H 1, UL
R B AT RCE

* Piped(Input/Output)Streamid & —/~ A0 EE 1) 4y Hi
VEN 7 — A EE F A N BITR O

FilelnputStream

BufferedinputStream

BufferedOutputStream \
R ) me—
BufferedReader
FileWriter
BufferedWriter
PipedInputStream

ObjectinputStream SR - /PipedOutputStream
ObjectOutputStream / BIERE <

PipedReader
PipedWriter

_ - RRIRRE

OutputStreWriter / ByteArraylnputStream

/ ByteArrayOutputStream

/ FileQutputStream

InputStreamReader

PrintStream HAEBE <

— & FIERE CharArrayReader

Al CharArrayWriter
H A IO NIO NIO2

o IO (B, FBE)
o NIO ([E%. JEBEZE) :NIO(NEW IO)BZIHR, BEELLIOERS

=MAE:

¢ Channels (&) : fR2MEY, Channel2WEKY, HEALUELXALIS, Channel
HJLHHTRENES, IfChannelfiEE M /RiEidbufferids:

+ Buffer (ZZ/HX)

+ Selector (1%E#%88) : Selector2—I%R, BaILUEMENRZ NChannel L, YR
MChannel ERERISM, FEEBRIESMHENREChanneliEE, XiF, BE—D
SHFEEEZ N Channel, FATLMAMEREMNEERE 1

o NIO2(54. JFBHZE): AIO(Asynchronous 10)

EEZASE: %7

o @ B—MuIENERE TG, #HITERSEREN, BENESAEFHSaRAMAERE, 7
ST,

o B EEIESAEEEFLHABERRE, BEK
KR,

i

e, [EIESHSIRLIUES AR T
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BH 2E 5 AR FH 22

o [HE: EHTESEREN, YIRSt TRERT, TENEREMTS. RELNEHEH
“E T RELREE
o JEMEZE: FEIORMEREERER, HIBRE, BNIRFERaMkEtE

TR

InputStream

—|FileInputS treaml

—|Object1nputstream|

—| PipedInputStream |
InputStream |<I——| SequenceInputdtream |

—| FilterInputStream K—

—| StringBufferInputStream |

—| DataInputStream |

—| PushbackInputStream |

—| BufferedInputStream |

—| LineNumberInputStream |

—| ByteArrayInputStream |

&

¢ InputStreamEHFRIE, FTLIREEEIT new InputStream() B/ &H31& InputStreamflst
. BEEFERTRNRNENRE, SISZNEE(read). XM (close), FKALR
RaiERIF & (available), ZaliEEUEET(skip). fRiciEAPAIGIE (mark)FIESIEEN
1§t (reset) & CRITE—MREPEGIXLSE.

+ BEEMEIEInputStreamFZEAISLAI AT LIRS InputStream2LBURISLA,

HHXEENE
» Jyikread (iR 7 =M MNRAIEEEUERTITIE.

¢ int read():—RREEE—NFT KRG E.

* int read(byte b[]):—RIESNFHEIEEF

+ int read(byte[],int off,int len);
¢ —fRavailablefread(\ES{EM, XEHETREFRIALIER S OFRREZA,
o markiBF Sreset()/5iZEcAERA, IESEEMANRFHEENFTEUE.

b2 S

¢ FilelnputStream: FBFMAIXHEFIEHEUE.

¢ ObjectinputStream: FARKIERNIR; E(FRIENSREHRTITH(Serializable)dy (FEXFIEITIE
BCH#AI—F5FE, CRFORASEE, EBXFBNXMNIRE, MNARERT
LR EAXEFtransient{E])



¢ PipedintputStream: BFEEBN@mEITNEEHIEZREE, EEHIERIIAINE—T
XN, RRERFEEEEN, XEFER— I SUEEEEE, EBHEREERT
ZIZARE(S.

¢ SequencedinputStream: FARIEFPEEEZHIInputStreamii \iFiXI S iR EAAN
inputStream N RXIS .

¢ FilterlnputStream: RUGSREERE—RIEEN; E—RZARGE— N MEELHRTE,; HFE
PushbackInputStream(EEZ B— P LN FHEHEEEIZIGE A R/ B ER R F 1 EE) 0
BufferedinputStreamiEEEREUERI AT LANIEHRHI TR, XiFEn] LR R IIENISTAL
BE.

¢ DatalnputStream3tI)l 7 java.ioBlRIDatalnputiz ], EEEEEINEIRS, ATLASEURHIT
BV e, ALk, sEFkiERjavaRIBEFEERE,

¢ ByteArraylnputStream: 82— 1REFEHX, BFMNAFHIEREUE.

¢ AudiolnputStream: AudiofJis N5

Input Stream Chain

] ™
- - — @ Program J

FileInputStream |
Buf feredInputEtream
DatalnputStream

Output Stream Chain

. ™
- Data Sink |
A

-
Program /——I- — —

p
S

- - J FileOutputStream
EufferedOutputStream
DatalfutputStream

OutputStream

—|Fi1 eOutputStrgam|

- |objectoutputstrean|

4| DataCutputStream |
OutputStream —| FilterQutputStream |{—4| BufferedOutputStream |
PrintStream

4| PipedOutputSt:ream‘

—| ByteArrayOQutputStream |

- T71

OutputStream 2535, FrLAABEEIT ‘newOutputStream()"BY75 i EFiEOutputStreamfdst
fl. BEEFRTRHRNENRE, GiEmLEiE(write), XHMLT(close). BFEM
X(flush)&
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¢ FileOutputStream: FIFREAHIIEFENEIE,
¢ PipedOutputStream: BFEBEHN/HHIHEEERE R H
¢ DataOutputStream: 12{H 7T XjavafIERERAERIAIIHF
¢ PrintStream: ZHtTRARFREBEIVEENREZ 5%, System.out
7t APrintStreami& SFTENi7E?
o BIRETEZHNHHMRGE BHIEIERGSEIREFRIRRE TR,
¢ PrintStreamfUp R 55— RASME RS ;
+ PrintStreamBE5 Bali@dliEL (flush)Iige, BI=SEHBEZERITE, ERFPRISIES
£ EMBENEEN X G aEnERHEOPER

TR

— | Buf feredReader |<'|— | LineNumberReader
| CharArrayReader |

| stringReader |

| [repuearremmmenier [ ritsnenier]
—— PipedReader |

——| FilterReader [<— PushbackReader |

[Writer K]— | { outputstreamwriter
— PrintWriter |

— PipedWriter |

— FilterWriter |

+ ReaderzZEfWriters&RIAERS 5i&SInputStreamZEFOutputStreamZEFHIT N 57587
FRiEE, R2EBEEANNEIEREFE. FHNENFEEE.
o NREFEFNHIEEFRAERIES, BERIBARE, IPAEFIERReaderfIWriter

e

InputStreamReader2RE flQutputStream Writer3K



+ InputStreamReadersét/&KBReaderss, @iIHread5iZNFHBNRHAER— P EEZN
FRUBTIRAFEHEE, A2 EYR, BEHEREERRS.

¢ OutputStreamWriterZE4t&K B WriterZ(, H{EARETEHNERAEDREL.

¢ InputStreamReaderZ£f10utputStreamWriterZEEZF AT LUE—MNE R RIRS B

FileReaderfIFileWriter

FileReaderfIFileWriterZ(53 5l/2ReaderfIWriter 735, {th{i153 B FESR M\ F4F S HHEANFA5H0
AR R &R,

ZLIE 13

Z%iE EEETimeUnit.xxxx.sleep
BETTER!!!
Thread ___|Runnable yield
it 53 R BRSENBRIS (B Al
ARt et 2 BBEENIS PR
e 5 AR

runnablef@RE: run(iEEl{ERvoid; AAVHMH(ETEHRERNRE—callablef@OREIREER EMERE
wait, notify, notifyAlL/7ECEFFA MRS R FHAT LB R BB IITE
synchronized/EBAFEEIRN, tBEtEHIEsynchronized{E{FRY75iE,

waitf I B ERFE A NSNS, sleepREHEN
notifydI{FF EHIRERwai tAAS h eI —MNEAEFHE ER A BIERIEIAS
notify AlIRY{EFE: %R waitPAZ R RIFT B RILEFHE B TR AR IBAS

PHZE

Blocked

notify()

waif(),sleep().join()

Runnable Running
" yierd()
T

1 RS
+ EF (program) : EESHIAKED.



+ #HIE (process) BRREFH—IXIITIZIE.

RS, HERMEH.

4

4

A EIHAEFT G MR R EFHERIR

2

BT E— R E R EZHENRREE

¢ SREABEIRAAND, tirAHO, HESWAEMMIETT, TEESRE, BalLlL,
AT LABHEEZ B HILELE,

SEEIREFRITIHRBHEITIHS M &Iz,
A AR Z &R

o HER: S22 AHEHRNREFRTCIDIIEEE), RILELSREETTR, AHEERKRY
RIHTH, A ARNIGEETELLEEZ AR, S22 AREEHLHEEER
RIZ.

¢ CPURIAES: SMEERRICHCPURIRMIZTH, MHNLEH, — IREREE—
MEAAIAT, R EAESMEIVEERTT, BIFERTELSaITERERIME,
ERGRFSHZCPURNFIRARGINRS, NMULIESBNMERFRITIE.

2 RIEWIBAT
BNEHEEE— NE AV FITEES IS A% (method invocation stack)

» RFRBEHREE, HEFXEER
o HREIETPFERIEIR: CPU. J5AKRINGD. MEXRAYEUE. %XAYSERRK

3 RIERIEE
LA

¢ fElavap, ZiEREEERERROIN(RIB—MEIERREICPURIRNISEZTT), MAZSE
BARZ.

¢ —B—EREREIITIN, XTMEEBFEET TR, BREsiTERSENEMREM

EZE, HEBR— BN REENZE (XTMERER R REIEr e

&) .

FTEHEENEAER A, Er— 1S,

A RIRAIE TREAENRIEE LSRN —TRAEERATY,

SCPUZSRRY, SNRMANIIARZT, BB IFE— T EERSMTARINSIEFEIT.

S MERERIEAMELLETH, s TSR EEEF R NTIRINE;

—MIEE (FTREEAEIREERFIORE) NEEMEREE EREIRZNTIRIBARE

L

® & 6 o o



LAERTRAERIR:

1. U= RIRRRITAY;
2. ERSSRAIEAEB R SR eI TRIR N

iz

+ SEEI1~10 (104%) . EEEX, RIIES
¢ Thread FEEMH 3 NEEL:
¢ MIN_PRIORITY S&{E(/MNLAEHR (EH1)
+ MAX_PRIORITY &&(X)EHR ({EH10)
+ NORM_PRIORITY BRALESR (1E5)
o RFECURERT, HREIZAIMER.
o BREREZE:
+ getPriority( ): IREEAEAIRILR
o setPriority( ): REZEAMAER

ER-7

+ main( ) 5i%: SHAjavamSBai— NavaE AR ( Application NFFERF) , Java
IS OE— N ELE, 1ZEEMERAOmain() 55T amT.

o HEFLEPOE Thread HKHEFENSGA, FEET —NEENSR. FLEME LA
BIERTRAIR IR,

¢ Programmera] LUSHIZFZRVEE. ERESLRLLE,

KRIERVIRE

AR, B4E. =17, BEE. &I
H %€
Blocked

notify()

waif(),sleep(),join()

Runnable Running
—yield()
=]

¢ FiEE: S— Thread REETFIEIRWEIER, F-ENSIELTHERS, WHEE
28 7 HNIREFEREMEEE.

¢ P AR start( ) DIEREIETHERSRIZRER, BHANEIZAFIHBAZSRF CPU
RS, WHREELEETIETHRMY, —EXETRSR CPU FFR, MmrILIRECE



4

4

BHELRE, FRBCHEREE.

BT SMEISIEIERAEF G EEETRR, EHNEITIRE.

o H— Thread ERHEFEINISKEE—NEERN run() Bix, BEENSFREBHIT
B, BEEERAXNSREN run()FE, NE—IFHEIRFHRIT.

* run( ) FiEEN T XMNEFERIRIEIITEE.

REE: —NEERTHEIEEEE CHHTIEANIRES. 5RAERZITIRSHNRE

KSR EEIE R :

IZEAZIEESSE 1/0 1BERO7SRL: &6 1/0 IR(ESRELmBIRE RS

RILRIRAE

T IR \BE SRR

AR TIZ&F20 sleep( ) ik SEHIEENNIRSHERE, BRIREEEIRES,

[EZIERS

* BT wait() 735%: A notify( )& notifyAll( ) 757%;

o IHETFETIRSHEERARB — NMEFENjoin() 5%

&k

+ BRELE: ST T B

+ SBHIERIE: TELFENITSSZAT, T@Mstop( ) Bk destroy( ) F5iALR IELAR

4

* o o

/O3
Suspend()
Wait()

f‘ Sleep()

A SR AEAPRE | | R
Sleep() 45 R
Run()&5 R Notify()
Stop() Resume() Stop()
I/O5ERL
ZIERE [
4 B 5 BN LT

JavaPsSLIZ&EE =G iA:

o —FPEPiFRThread;
o FTFEILIIRunnable®M;
o FE=FhEsCHCallableiz;

Thread ) i& J5 -



Thread i #4)3& J7 A — AT )\, X BARSE A 44 05 W28,
(EEENINGEA N A R I

* Thread()

* Thread(Runnable target)

* Thread(ThreadGroup group,Runnable target)
i 44 AR IR T IE N T

* Thread(String name)

* Thread(Runnable target,Strintg name)
* Thread(ThreadGroup group.String name)
* Thread(ThreadGroup group,Runnable target,String name)

* Thread(ThreadGroup group,Runnable target,String
name,long stackSize)

— NN RENRIE B ERR B — N &iETEY;

R EFENREIE R R CHIZIE,

mainZFREJVMEIE, MmainZetE X el LA AR thERFERI R AR

MER— IR EIERAHRIRATEEThreadGroup, BFARKBEFIRLZIEF—
ThreadGroup, mainZfERTERIThreadGroupfRJamain;

Thread & B 5%

* & oo o



ThreadtNEB5%E(H34), HD5 M ARBFEARS)

static Thread currentThread(); |int getPriority();

String getName(); ThreadGroup getThreadGroup();

void interrupt(); |boolean isInterrupted();

void join();| join(long millis); |join(long \millis, int nanos);

static void yield(); void setName(String name);

void setPriority(int priority); |void start();

boolean isAlive();|static void sleep(long millis, int nanos);

void run(); static void sleep(long millis);

N oA LD =

o 0

10.
11
12.

13.
14,

15.
16.
17.

tips

E9JavaAZRIERAZ IR, FrLMRGIHERIREIRIBFRISIES

currentThread(): & [A[ 4 HTIZ 4T ) Thread X 4
setName(): WEZLFEN AT

getName(): IR [HNZZFER 47

setPriority(): X EZLAEM K -

getPriority(): iR [FIZEFEIL LYK

start(): A s— AR

run(): ZRFEE, i start() 775 H, Zrun() 77 75 1R [B] B,

R R A R

stop(): ¥ FH & B2 AL BRI 1R AT

isAlive(): WIRZFE CAJE s IF AR 1, A4

isAlive(): 1R [mltrue. WIHRIR [Alfalse, W% /EHT

G B2 A &R .

Sleﬁ(mt n): L FEMEInZ > nZ )5 L6 FEn]
ZAT

&e%d(). ¥ CPUE IR s A2 2 N — A liaqTr

join(): JyiZ oin( (VR S EEIATEAR SRy, HAETT
Fjoinfit Lﬂﬁé REEE TR

suspend(): ﬁ%%%g}t%_ PFIE1T

resume() Pk & HE IR L ATl iETREs
(Runnable) -

wait(): suspend();
NG resume();
not1ﬁfy() : Stop():
notify All(): HECSABER. BH4? &
HAPI.

wEETHNE. E=MEETLUEEI—R:

o I TFIETIRESHEIZIER Thread.sleep() 5i%.

ARIHBE S I —1



¢ IETEITIRERIZAZEIEA Thread.yield() 75i%.
¢ IETFEITRSHZAZEAR — A2 join() 7374,

sleep Syield

* XTI EEBREFSRISERITTIE.

¢+ sleep((SBHEIRFEHL, Myiled)FUHE[ZRE.

¢ sleep()TARBEIFVABEIE, Eyield RISCIEBIR TIRENERIFRFXILAZAIH
FEREK,

¢ J3TFvieldWEEREREMRAME, ANMIRSEFFHRIERE, PABIALI—LizhE
BIHEER, SEFIESETH, WABEHKSEyeldTixRSEFAIFHRITE.

wait5sleep

+ FRLA, wait,notifyFOnotify AlIER 2 SEISHEXEANGI%, R BEsynchronized /554 ] LA
. EAREHG LSRN ERsleep() i A FEEAE B EILET

join

ER: FHRIETETHSAESTE TR, FHEENNBEESEFHFRAMIZE ENEREERE.
BIREiE(T

N 22K Thread 8)) & 2R 2

* B—PEEN A ThreadAIF 2 APAIXN SRR AR EEREAS,

¢ NEFFANEXFENSE—public void run, XNEERAEER, ©EF
PMNEFZRIGL, BAZFTESSAESROIDEE L R, SChr EARRIDEERIZTEZIR
MIXBIRETF EMNEEENAR

e e
|
|

BETRE RENRS i
MRRRNRIT onew BB THE (ERSHD
ey L | BRI B start();
LR AAMPAT - Run( FEMIHT |

M FHRunnable O 6| @ 2k 12

¢ Runnable@Java LSS AZREO, WIRA L, (HasCIlZA=TNEERISS BRIt
Wiz,
+ Thread(Runnable target);
+ Thread(Runnable target, String name);

¢ RunnablefZzORRENX T — N3 EHRrun(73i%, BHELIER



& A T % A S ¥ Runnable O 5 E K & I

o BEPARRNEIR: FlJavaRAFRgiE, INR—PMEEEME T Thread, FABEHEL
EELBE,

o BHEERT run() RN AR TEES Thread XE TS ENER T, AL
RunnableiZz O A R ERFEIEMBEEMSET.

o BREIBUEHLZAIRHE;

2 5

o BEEHITTUN()GiE, BIEERAEINETT.

* ThreadB—stop()/5i%, FILLBHIERLIZ, (BXFMAEEERAZEMN. AL, fEstop()f5
ECEWIRF.

+ LFRRIETR, —MREEXN—MFEEE, AEBEIEFRYNTIFET2AE, MMiEHL
EMrun()FEFRBAIERH

BE: GIEAPZEAENTE

=1
1.8J—1 "ThreadXpIF3%
2. FXPREHFREZEEMPNITESEIrun() EE
3. ERZFRRI— IR
4. FRZIRMYstart()GiE
class MyThread extends Thread{

public void run(){... ...} I -
, ! RERES EERRBL T
class MyClass{

public static void main(String[] args){

MyThread mt = new MyThread();

mt.start(); start ) s
/ /H'EJ':LE% ﬁ'run()Eﬂ"!zE E




152

1.8E—/"SCIRunnableiEORY3E
2. EiZXPRAEZEEMMTESEIrun)EHl
3. ERZ R — IR
4. LRI RELERThreadXRI— M IR
5. Thread RN RMIstart()F5iE
class MyRunnable implements Runnable{
??Egﬁv%l%run(){ ...... } = e
BIESILREAB I
) — PR
class MyClass{
public static void main(String[] args){
MyRunnable mr = new MyRunnable();

Thread t = new Thread(mr);
t.start();

)2 . @A Threadyy% Nstart ) e —
/1 BEERiEE Runnabl
) S \“Egrun(ﬁ%héﬂ'ﬂ& = u"‘na 6% £

i=3

/IS Runnable
2. T‘ 1&%@#&%&2&&1&&91{?'%‘“&%()Eﬁ
3.5—/start() i, EE@EE)EThread, i Astart()
4.%£pfRunnablefj—P R
5. AMzERMstart() &
class MyRunnable implements Runnable{
public void run(){... ... >

public void start(g{ ;
; new Thread(this).start()7 1LQA2§$;,EEJZH€|I{’E
; FithisASEZERE—/ Thread3*
/HERES ™ Hﬂi:;%,#ﬂﬁﬂ'a start?)eJa':l':f
class MyClass{

ublic static void main(Strin [] ar
P MyRunnabIe mr = nefw My unnagbpi),

mr.start();
qgsta art (), e ER— N REIE, 7 |

E'ET:':E% HiFrun( )Eﬂf&ﬂgﬁﬁ

ST

¢ EFREFARFTRERSZHERELISEMRuUnnablei#ZOAE, F/ILTRunnable®#tH
Ebdk & ThreadEE N T4t :
. Eﬁ'ﬁi%ﬁﬁﬁﬁﬁﬁ — N ERJLASCI Z M,
EETRENHE=
S RunnableE’J%BEE
o run() FERIREIERvoid
o ARFMEEHIERENRE (WENRNEE)

Callable® O

SZ3 callable M 1 25 B



1. glE— LT CallableiZ RV,
2. EE5ZdhpcallableiZ 08 call() FiZo

3. @B EEEI T Callabledz ORI R F 6l
EFutureTask 1 £,

4. B E RSB FutureTask W RIE 26
E— 1 Thread £,

5. A A Thread ¥ R Bstart() /5 %o

6. EAFutureTask i 5 Hget() 774 FK BN AT 1
FKiR[EIFLER,

CallableThread callableThread = new CallableThread();
FutureTask<String> futureTask = new FutureTask<>(callableThread);
Thread thread = new Thread(futureTask);
thread.start();

String result = futyreTask.get();
System.out.println([NUT45 %= " + result);

/ N\

B FutureTask, XN Thread 2%
{# ] FutureTask.get() /772:3k B  #5% Callable 1 #4938 BRI 5L -
HATER
callable$Z O FI4F /=
e Callable3Z[ORY call() /5% 0] LUREBHE ] X

Ro

e CallableiZ[#Y call() FAET I E TR
58 (RENEENERE.
Exception) I RIEENEERE (BITHAER
5%, 5l40: RuntimeException),

o AJLMERFutureTask 3£ M cancel() /5 7EEGHE
&,

+ 1zf7CallablefFS T LAZE— N FutureXld®R, FrRFLITENER, SRHETHEEITERE
BRMAGE, USEFHTENS, FRRITENSER, EdFutureXISKAI LA T #HESH
TER, TBUEESENT, ErRBHITEER.

Sy ek

AEFAS, HEEEREENILICRER. SHntlE—HEEiEtTE, BIE=EY
KA, FRMBEZE, e ErErIEaFIRT

SE b T AE o dn T i



¢ BENETNFUHMEFAFTEROE, MRAFEREIE, HBEZEME Runnable, 2158

BIR[EERYE, {#F3Callable,

¢ B —RHERAEEMERE. Runnable2NESHIHRER, CallableA]LAHE
H.

+ RunnableZ&BMMaiF LA EIBIE, tHINBREMITERRE, BIREFHEEIEUEESE
Hititths, REEITE, FEESLER, ErASEREEMIGAPRMIREE. (tL
AR ORITEE, HOmiER TR, I OIIEERm B 2 EH1T)

+ Callable]& TR EEREEREEEH Hehecked exceptionfItER, ELAIXIEMES
HOHEERBITAE, fEJavath, FEE{FAcallableSESTMEHESHIMIE, LURSERS

&M =FONAERE
2% R FE 14
MG

* C/S, B/S

* URI, URL, TCP, UDP TREAMESET, FaEAR.

* Socket

THENLP 2 TR

* ZEPHI/ARSSESED (Client/Server C/S)
—HEFFR
o HREIRSSERIR, =P imEid SRR ER B IIRSS SR IRAYENE
* (FHAZB) SocketlrBZeRin, IRSH/IRHIFERFEIT Socket5E FinlIfEFIBS.
55, socketfRSSERin /N EMIE", BSIEI I NAE
o 'S8R ESET, (Browser/Server)

P 2% 3815 Ph il 5O
o MEBEMN: IHTENREPTIBELRE—LAE
¢ WMBEEERO: ATERMERZERERTE, YEIZEELEETRENE

), ERIZEEHITERRMR, ZEOERERD:
+ MR E IR Z ARNERIGE,



+ BB EN S TIEERILIENIN,

il
RIEE BE (Bu. #p, 5%) BE2NE

8
R

|
il

o s e e e o e e =
1 S 31 AN I =iy At 42

p=d ik

T3 .2 1Bl HYSY ' =1
i BVl e .
TBI=A434

[=]

MEE HiEE(ER R IR

URI &4 URL # URN

URI (Uniform Resource Identifier, Zt—&IRHFRT) BFHE—IRRER, TiICEETS
R, MNELEMEFRE.

URL (Uniform Resource Locator, #—&IEEMFT) RBURIBS—1MFE, BRREHTHRRNE
ER, RMEpiRsR, EAEERESIRIIER.

URN (Uniform Resource Name) 2URIBNS—1FE&E, SR TRENEIR, EARREMDN
AIEMERRZRRAEE. URNZFAR. SUELKARRET.

TCP/IP

— TCP/IPE—4A1EInternetf4E A B THE#,
ZETEEMYAEFR, WNTELERTA
AREEN: == N I =

—TCP/IPERIEBERIHTTP. FTP. SMTPHIEH
BE/TCP ((EwmizslthY) . UDP (FBFPEURE
Rtm) LARMLEERIP (Internettiny) &
—RFINEERE.

TCPFIUDP



- UDPSTCP
—TCP, {&iatstiY (Transmission Control

Lz Protocol), SEFNERHIBISMHIN.
U G TCPHMYH TR AR PR
ik REM R BUELIRA SRR,
- UpP, FP#ERINNY (User Datagram
. Protocol), EFEREEMIL
WL - EFRUDPHNSGHTEUREIART T R )
F 4 ?i%u%mﬂ’ﬂ1%?%%%9‘%&?%@']@5’9“@)‘%&?7

« FEERER L TAUR{EE, ZFTCPRIUDPY,
f&;ﬂﬂ?&éﬁﬂ’ﬂ%ﬁ%—ﬁ\byte stream/F T BLRYEEE

Ui

a e

TCPIILRIEFAI T FIREE

3. A" SocketZ 2, IRSEEIRENGER,
[ ESEE $#Client1 FeEliEFAIS ocket

/ BliESocket \
N

Client1
Socket

1. BERiRAHIER ServerSocket

Client2 iR
Socket

~ //
#Client2
3. P SocketzZ fJi#Socket 2. [ESsRimiRnER,

[ S LR FHEIEHFRISocket

Server %i T MFEFF Client ¥

!
£ ServerSocket X%
NG DR AL T IR &5
'

ZRFRH Client 3
RIAR S5 K
! BOIERE

B Client EOWR, | [ @l socket X%, M
R [E B Socket BEALIEEE Server [ M0 5% HiE R

l A= l
Bk Socket HiEEH | BRI | B FFE Socket FEE
#ER5 Client 5@ 5 RS Server vmiE 5

I o \

KK Socket , ZERE5LH] | | KM Socket , £ 5 Server
Client FIE{E, FRFEBEER i B S

!
<M ServerSocket X%,
25 3R I i AR %%




ETCPRILEERE LITER

« ObjectinputStream#[]
ObjectOutputStreama] LA RSk B 2EEE M
1’1o, TCPIRSS=RFITCPE Fim L [E)H
o] LGSR SERINENRE, SCIINEER
NIRRT SRR ERT B ISR
HNEESEAZIREE TR,

« RMI(remote method invocation)4Ri2:
Fjavait T\ JmiEavEAt.

UDPRIETER:

- FAP#0ERIRIMYUDP (user datagram
protocol) B—NIEER. KRIEIRZE]
BEAMY, EAMRIEEIERINAEIET
IEFRZEIA,

 #iEIRSocket IR AUDPERF, B©X%
27, FbRERE, MEEEEERITES
FEEN BRI, FERER, SRR,
EeTHEL. JFECATE(S.

- FIAAUDPEEHNA NMEFEFEN, X8
FIRZ5, RMERNREE LTS,

BT R4S 7
SOLID&RLER

1. S Single Responsibility Principle (8—FREHEEN) : SNERTF—H4=

2. O Open/Closed Principle (FHAEN) : BisSsfNEOmARif-else

3. L Liskov Substitution Principle (BEUIREN) : FERBERTRENGE

4. | Interface Segregation Principle (EORSEN) : BRUEORSMEZSNMEOD (B
IFBRERAFEERE IR EHIESEI)

5. D Dependency Inversion Principle ({k#iEIEEN) : AT (EEAIZRA, Wemail
B(5) LIS EHIREIRA, NEE)MASHSIBEdT

6. WFRAFEN . —MRELAREDRISHEHMSIREEEER (HNT)

7. BRRSREN: VDEd%E, BHES/RERBAIR



it /R M
- BRI
— MR E— AR RO RTERE,

eg. B ERZLFIE, CRASLHET X ARLHE=ANIFZMER, XITSRRESEIAEHEEN,
ARESTMEIEBERAYEH. ERBE—RERN, FTLUGEIRS BRERFAATHIZE. BTSN =Ratis,
BAPEADFE—FEFRES], SFHEREP—PEEIR2FNEEhE

* FrEAIRN
— MR SERR SX IR, RHESEKF.

1 class GraphicDrawer { 11 class Circle implements Shape {
2 public void drawShape(Shape shape) { 12 TR n
& f (shape instanceof Circle
if (shar m" anceo ) { 13 1
4 )
} else if (shape instanceof Rectangle) {
4 . otk 15 class Rectangle implements Shape {
7 } 16 F2RY iZ
8 } 17 ¥
9 }

SREREN
REFRESHERSKZLMNBER, DERWE,
WEIBEERS
o (RER{EIEETR
S AROZARFR 4TS, AT RS THSR, M52, BEHENRE MARHXISCIRE.

class Computer { 1 interface CPU {

rivate CPU cpu; 2 void process();
vate Memory memory; El
public Computer() o 5 interface Hemory o
this.cpu = new IntelCPU(]; & void storeData(];
this.memory = new KingstonMemory(); T F
a8
¥ 1 9 class Computer {
19 10 private CRU cpu;
1 class IntelCPU { 11 private Memory memory;
1 12
1 } 13 public Computer(CPU cpu, Hemory memary) o
14 14 this.cpu = cpu;
1 class KingstonMemary { 15 This.memory = memory;
- 16 ]
B 17 17

o EZORERN

FERZNEIEO, MAERRE—REEO, BIEPimANZIKFHRIPLEE
EEREO,

o HARIFEN
—’l\E’K#%'E{?FE‘_—L’@_IHU/"ﬂE SHEftLR R ERE R,

) BIOEAER: FENSMZAEBIEEQENS, MRS Sis
o BECCIRERN wanss, Bnrsmngd iz Lnpa BT, ﬁavumcgﬂuuT
;- "‘E \“bﬂﬁ*“*‘ﬁﬁ\h’
FIEEIEELE (%) Ml A A A



pANzil

fEJavard, FHARNATLABIMSRSEFNZ ORI, XA LAEMESEREBRIIER T
FBIhEE. LUTR— B8 JavalflF, Bn 7 e EFamn,

AEFEFHARMAGIF:
public class {
public void ) {
.out. ("Drawing a rectangle");
}
}
public class {
public void () {
.out. ("Drawing a circle");
}
}
public class {
public void ( shape) {
if (shape instanceof ) {
(( ) shape). 0);
} else if (shape instanceof ) {
(( ) shape). OF
}
[/ MREHIHERE, =M, {EBLSOXAE
}
}
public class {
public static void ( [] args) {
editor = new O);
editor. (new ));
editor. (new ());
}
}

EIXMiFH, GraphicEditor 2RRY drawShape J3AMKETEARNERZE. MERIFAIER
I—FRIBIAZE, Pban=ffZ, FAIFREIEN craphicEditor 2K, XiERTFHHARN,
FEFARENRYGIF:

public interface {
void 0);
}
public class implements {
public void () {
.out. ("Drawing a rectangle");
}



public class implements {

public void 01
.out. ("Drawing a circle");
}
}
public class {
public void ( shape) {
shape. ();
}
}
public class implements {
public void () {
.out. ("Drawing a triangle");
}
}
public class {
public static void ( [1 args) {
editor = new OF
editor. (new ());
editor. (new ());
[/ BIETEIER, AFEEZNGraphicEditordt
editor. (new ());
}
}

FEXNBUARIGIF R, FATEX T— shape 2O, FrBRERZEEPLIIXMEO,
GraphicEditor ZfJ drawShape FFiAIEIESZ— Shape EOXBNSE, MARENK
RERR, XiF, SEAIFERIHRRIERSE (A0 Triangle) BY, HMNRFEZCIE—H
HUSESCHR Shape #O, MABREER GraphicEditor 3K, XFFEFARM, ERFNIXIY
EEFE, SHEXZEXAN.

S REH1

SRALA. TEE—TERESGTF, BT RBESRERERN:

s B NFNSERER, REJUBAENSIE. MAREBERKEEARRSERY
RE, BAERAGKERSIZERNTA.

AMERESRERFRENRGIF (ERMFR) :

class {
public void O {
.out. ("Engine starts");
}
}
class extends {

/7 AERERh S EE A
}



class CarWithDieselEngine extends Engine {
[/ S G R RE
}
public class Main {
public static void main(String[] args) {
CarWithPetrolEngine petrolCar = new CarWithPetrolEngine();
petrolCar.start(); // Engine starts
CarWithDieselEngine dieselCar = new CarWithDieselEngine();
dieselCar.start(); // Engine starts

EXNMIFH, BB RWAKREERNERERSE, BXATESHIENSRYE, THE
EEIECSith=p AN
(ERASASERENRGF (ERAS) :

interface Engine {
void start();
}
class PetrolEngine implements Engine {
public void start() {
System.out.println("Petrol engine starts");
}
}
class DieselEngine implements Engine {
public void start() {
System.out.println("Diesel engine starts");

}
}
class Car {
private Engine engine;
public Car(Engine engine) {
this.engine = engine;
}
public void start() {
engine.start();
}
}
public class Main {
public static void main(String[] args) {
Car petrolCar = new Car(new PetrolEngine());
petrolCar.start(); // Petrol engine starts
Car dieselCar = new Car(new DieselEngine());
dieselCar.start(); // Diesel engine starts



EXNEOHARGIFH, FATEN T— Engine EOFIMNSEINZE PetrolEngine
DieselEngine, Car FEHF— Engine FBIRIRRTE, FEWEREHPEINEMRRIS]
B, X, BAIILUETASA RN ZREEARRERNSE, MAREIHE,

XF AR R, ANRESREAIEFEI51ZE3EE (FIuNEsn512E) |, FAIRFERIN—15
BUSCENZE, MABRRMEN car HFHTE, XESTRENERM. RiEHFIRT4ERMT.,

ERE A2

SERIRN (Composite Reuse Principle) REMMNHRIZITHIRNZ—, BENERITH
EREFANRESR, MARKERAZISERANERN., ZENEEBRTHEREAINGSRIIRE
#FHIThEE, MASBEEMERY E3Ea0Thee. XETLURDRFHNES M, REREEFI4E
P,

IUTE2—NavafilF, BT BEERERRN:

AMEASHERENNGF (ERdE) -

class {
public void O {
.out. ("Bird is flying");
}
}
class extends {
// SparrowZkk I Birdiifly jrik
}
class extends {
// Penguin#kzk Birdfifly/ivk, HARAS K, KXW I ASGEMET
a0verride
public void O {
throw new ("Penguin cannot fly");
}
}
public class {
public static void ( []1 args) {
sparrow = new O);
sparrow.fly(); // &3
penguin = new 0);
penguin.fly(); // A&H, R
}
}

X MIFH, Penguin YK Bird 3K, (BTHEASK, FTLAMESEH TASIEINE
it. HIFTEES fly AFiEkMERE, XiEkTEKRERERN.
(FRERSERENNGIF (FHES) :

interface {
void O);
}



class Bird {
private Flyable flyable;
public Bird(Flyable flyable) {
this.flyable = flyable;

}

public void performFly() {
flyable.fly();

}

}

class Sparrow extends Bird {
public Sparrow() {
super(new Flyable() {
public void fly() {
System.out.println("Sparrow is flying");
}
});

}
class Penguin extends Bird {
public Penguin() {
super(new Flyable() {
public void fly() {
System.out.println("Penguin cannot fly");
}
1)

}
class FlyWithwings implements Flyable {

public void fly() {
System.out.println("Flying with wings");
}

}
class NoFly implements Flyable {
public void fly() {
System.out.println("Cannot fly");
}
}
public class Main {
public static void main(String[] args) {
Sparrow sparrow = new Sparrow();
sparrow.performFly(); // &
Penguin penguin = new Penguin();
penguin.performFly(); // &¥, #H"Penguin cannot fly"

EXNEOHIGIFH, BATEN T— Flyable O, Fx KTRUREN. Bird EHE—
Flyable REWMRTE, HEMEREFENTKITITA. Sparrow Fl Penguin @it



MSRE S BENT AR KITTH. X, HNNBETESMARREAKRLMNTER, FE5
PSRN,

BEXMAIN, BAITTAEEZHRINEE T AESEESERERMTH, MEAHIEH Bird
REHET RIS, MRS T RFERRIEEFIT 4T,

R 3] e

{&EEIFERN (Dependency Inversion Principle, DIP) EEMAMNSIGTHRUZ—, B2
SOLIDJRNI=EYD”. BEK:

1. SEERAMZIKEMEEER, B EBAIZRETHSR.

2. RANIZAREAT, T RIZAREHR .
BT RRBIIE—EBNRES, SRORBEIEMAREEA.
ERIEHMEIRERMAIE :

class {
public void ( message, recipient) f{
[/ RIEBAE IS
}
}
class {
private emailService;
public () {
this.emailService = new 0);
}
public void ( message, recipient) {
emailService. (message, recipient);
}
}

EXAMEF, NotificationService EFEKEiTF EmailService EMSLIL, XiERT
IREEIL TR,
E BRI EIRE RN AOPOHAHS :

interface {
void ( message, recipient);
}
class implements {
public void ( message, recipient) {
[/ RIEMRAE I SEEL
}
}
class implements {
public void ( message, recipient) {

/] RIEFEAE RS
}



}

class {
private notificationService;
public (

notificationService) {
this.notificationService = notificationService;

}

public void ( message, recipient) {
notificationService. (message, recipient);

}

FEXANBORAIBIF A, FAISINT NotificationService &M, {EAHSR.
EmailService F] SMSService LI T X/ MEN. NotificationController KT

NotificationService [0, MAZEEMRLISCIL,

X, MRERBNIZEEMIFNENA (WS, HBEENE) |, HRINRFECIZEHAIT
REIE], MAFEEMEN NotificationController , XfER VMBI RIE AT LHP .,
24 KHEERNESKBMRMAREARTII, FERTEREIEEE, FERREST
T ERN4ER,

2 1 Re 2 R )
BRIREAIE— 1 RTFIENSEREN Printer, BEZLUATIGIE:

printDocument()

scanDocument()

faxDocument()

printPhoto()

ME, HNBIVNARRIEEI 7IXM 8O

1. SimplePrinter: —PMNEZARAFTEDN, REEFTEIAE,
2. MultiFunctionPrinter: —/ZINEEFTENYL, SJLAFTED, 9. EEMITEDERF.

* & o o

WRIEEORREIRN, SimplePrinter JEARMIZMIBSLI scanDocument()
faxDocument() F printPhoto() XLEAFENGE. XIFHES
 SimplePrinter REBTRM. FAMEXAIKD,

Rz AR O R RS R N S A ittt -
BATAILUG Printer EOIRDAE/NGYEO:

PrintDocumentInterface : €& printDocument() 7%,
ScanDocumentInterface : €& scanDocument() 73i%,
FaxDocumentInterface : B3 faxDocument() ik,
PrintPhotoInterface : €& printPhoto() Aj%.

AfE, FAIRISERT LR SLIlX L :

* & o o



1. SimplePrinter: LI PrintDocumentInterface,

2. MultiFunctionPrinter: LI PrintDocumentInterface .
ScanDocumentInterface. FaxDocumentInterface #] PrintPhotoInterface.,

il R

fEJavad, HERAEREN (Law of Demeter) EFFRARM/IDEZ ANERERE, LIHEHES
E. T2 NE8Javaffls, BT BB FE K ER,

ms: BERIIE—MTEAERSR, HPESE order (ITH) . Customer (FF) #
payment (3Zf7) K,

ARESERRFFENANGT:

class {
private customer;
private payment;
public void () {
// OrderZkH#z5CustomerflPaymentZ4i H
customer. (0);
payment. 0O);
}
}
class {
public void () {
VU Ik Al s s
}
}
class {
public void O 1
[/ T84
}
}

EXAMFH, Order KEREFERT Customer F] Payment EAYFIE, XEKE Order

KFEE TR Customer F Payment SRRIWERSCIL, XiER 7 EREREN.

e ERIFENAST:

RNTEFHEREZEN, FNIETLS|IA—DMPNESK, BlalorderProcessor , RMEITELL

HRUZLE:

AR LAF—235E Order 2R, (FEHAERZFEE Customer F[] Payment XY5R, BWITIX

AR, BAIH—ERET order REEMENEERE, FEXRZENXEEMBEM, 7T
BIEREREN,

class {
private customer;
private payment;

public void ( processor) f{



processor. (this);

}
// AAEJii%, HTOorderProcessorijjih
private 0O {
return customer;
}
// AAETii%, HTOorderProcessorijjidl
private () {
return payment;
}
}
class {
public void () {
[/ BRI
}
}
class {
public void 0 {
[/ SAEEE
}
}
class {
public void ( order) {
// OrderProcessorfisi/b#iTH, S5CustomerfiiPaymentZi<%ZH
order. ). 0);
order. 0. 0);
}
}

EXAN MR ERIZITR, Order ZEABERES Customer 1 Payment FEXH, MEEL
OrderProcessor ZFEH{T, 1IX¥E, Order EARFETHE Customer F1 Payment ZHIA
EBRSCI, MR TR Z BRI S,

EXRFZNBNAETFEIENEE. BARRAIERIT, INMmESBEInT 4Ry &

t. A, EREIEABIENA, DeSEBETEREMELEERE,
B RARE R

BEAHRIRN (Liskov Substitution Principle, LSP) EEBNSRIRITHFHNAXFREUZ—, BH
EBeh-FHTRIK (Barbara Liskov) 7E19875 2. ZRNAZOBAER: FEXIRNIZEE
BEEMERQIENSR, MASSEREFNISZEHNRE.

BEARRERNGERENRE FRFRELZ BRIFEE Y, BIFRMZREENERMMITA, F
B EEM EHITH R, (BRI REFEERITH. X, TEFP, IO
(FRRXQFSIRIM BRI TFENR, MASH IR,

ATNE—MNavafil ¥, BTFiBBE R iEER:

8 BERIE—NEREEEBIrd, URFRMNFE sparrow (FFE) Flostrich



GeLE) .
ARHSERARENRYST:

class {
public void ) q
.out. ("This bird can fly.");
}
}
class extends {
// SparrowZkik T Birdfifly ik, wILLKAT
}
class extends {
// Ostrichtidt/k yBirdffly ik, {HE sk EAS K
[/ X T BRI, FN0strich ANREE Bl rd AN RE 7 T T N
alOverride
public void () {
throw new ("Ostrich cannot
fly.");
}
}
public class {
public static void ( [] args) {
bird = new 0);
bird.fly(); // IEWiEAT
bird = new 0);
bird. (); // XESWE R, dx T B KARHEN
}
}

EXAMpIFH, ostrich SRBUKT Bird 3KRY fly 733k, (BXFFRLEEEBEAS A, HK
M= ostrich XMHREH Bird XRES, AR fly FZEMHRE, XiEkTERRKR
VLR

S ERRRENAST:

ATEBTFEERRIREN, BAIARROZILE ostrich #9%& Bird B9 fly 7%, BITLUBTIR
Bz O e (E A SRS TURARRIX M a)

interface {
void 0O);
}
class {
// BirdEAHAEfLyiE
}
class extends implements {

a0verride
public void 0 {
.out. ("Sparrow can fly.");



}

}
class extends {
// Ostrich AF4tEFLy 7k, B SE & B KA R )
}
public class {
public static void ( []1 args) {
flyableBird = new 0);
flyableBird.fly(); // E¥i&fT
bird = new OF
[/ SeSEATLYy T, BRIEEA R E RS T
[/ XFFE B RAREEN, FAOstrichn] LLE#Bird A KA Fe 7 i T N
}
}

EXABOHERIRITH, BAISINT Flyable ZFH, RBELEAIS (W0 Sparrow) ZASLH
XNMEO. Ostrich EABME fly 5i%, BRIASEREBRAREN., X, BiITLL
HREREFPERLUEFGSNFRNRE, T2 INEFRIERK,
BERAHRUEEEMSIITFHNEERN, SR TRINRITHENRE. A R4
RIRES. EEETXNRERN, FTTLABRT R ZERGRENE, BREEFIZTRTHI
BIMTA.

W 7

- BlEE

BfiEt, IT&ExX (BRI . BRI | REER
- SR

EhesRtRt, RGN, TEED
- fTHE

REEIREL, HRER, SEER, WEERN

T HEERAZ ORI EFCE R B F 2

WENFRASMEO. I 8120, HENGRAENT S3ISEIXmMEO, ARI %
public Vehicle createVehicle() { return new Car();}

EERRE I OB — 1 RE R E PR ERB M1 O

O RRINARERFTINRIARA. ERSCIFINAVARAARIEZC. AdapterSCIlRFRAIZRFE
RO, ERHBERTINIRYARARYEO.

FIPEIVAI OB RS XTSI IN— L8y MYBRER.

BABMREMSAN,; mssEihiRimAnt, RREmsAan; BIAREhdRimssc
i, BEIMEE; V@Y Bird bird = new Sparrow; bird = new
birdDecorator(bird)

IMENIZ OBBE AN EFRNFRERREE——HRED, MEXLEFREBNESRE
IAEAYETC,



SNIBBIRE FRE123; ZERABKEIMNIAE.

RIBRAZOREN —RITE Be(I— MM B%EER ARFEC(TUHEESR. ™MEE
BEATR TERAERNERTRWL.

ETGREMSRES, RIESAFRERARBIIEL, BIRRISSCIlmSR R
iBEERAZ DR ERNEFN TTEIIRAIRIRE FEXFRTXETRAIMRE.

TTR. WEEERNO, BTRLHaREN, BpaEstiinREzn; BIRTs=ssn
(A& THE KEX

SEHEA N KEEBAFIEKRDIREGITFENR.
SeEEREONEERLEELERAPIERNAEUR BAEERERENRATITE, BiX
SEESIMGNRERED, ERSRERRYSRERASE—MMEE
MEBERDAZ ORI —IHREERESH, ks T ERXNREBSBRENHENEH.
BMREGF T —DistRrMRE, NREFTECSURNNR. SHRNRERERWR, &
MERE, WEEBEFEHIEFRREX

FALBI R

o BNR: EIEAHOESH, SR MUBYASTISHE.,
o BENR: AR AOIESIH, BE— MRS A SR E A5,
Bz Rt

BE Lazy ¥I8A1E:
REZHERS &
ffim: 2B, MMTHEIIES.
R SSINEATRADIANL, IREZBRTE.

TR T SERENRES AR

AZHRFBERR. RAREINEL synchronized

FE
H
m
v}
NI
S
HF
Kl
S

6. EFRfEL, DIMREIRNE:
A CHEAENEETTE
B EiRA NG Hixgetinstance(), LAFIEME—HI—sLl B ftagxm? 2
C EN=apl, BIEAFISCHTESE RS EREEE, Ml ael, BlJVMINENX- ML ol R fIsTfl
D eI A1
ERER:C

(£ eN Y

public class {
[/ FESH. REBESMGIH, KM mIani
private static test = new 0);
[/ IR IR IE R AL
private () {}
[/ AILRERRTTE
public static O) {
return test;

}



P

public class {
[/ SR, REESRGIH
private static test = null;
[/ DIGRERA WIRIE R AL
private () {}
/] AILRERR T
public static () {
if(test = null) {
test = new 0);
}
return test;
}
}
Z R IEZ RN A
[/ BB R AR G 22 2 AR R ) 22 4 )
public class {
private static test = null;
private O {}
public static () {
if(test = null) {
synchronized( .class){
if(test = null){
test = new 0);
}
}
}
return test;
}
}

T 3

BT —AII R, H—P I FRIEENNSERE SR —Fr= mSRAISLH.

T m%: —AI &0, I X (BFEniE—1%) . —FFaE (FHARME
B%FRE) . I SiEEEXN T eENRANED, (ERFRREZLOHCRIZEEM—1.
T 7RG SERISE I HER B 72K,

WMRTT: —AIIM &0, —EI X (BHFaiE—1%) , —ii~m% (BFR~mkE
FHEARMRNER)  BHT—MED, BTREERSREN SRR, MAREHERE
EEMARE, XMEIBERTRETEZ P mik, BN mikEES 1N mERAIIER.



T/ &= (Factory Pattern) RJavaiREBIIRIHERNZ—. XFMRIURME 7 —F eSS
NEER, BEFERI &, HITTUBENSHNeIEZESHEREESE, FEE iRt
BAKETFEAREOSCI, MEaMEFmsEOass. XiF, AFEFEESIEINFTIr-m3E
B, AREENEFHRE, 25 7 BYnY BT 4Erit,

T =X EEF=M:

1. @8I 5 (Simple Factory Pattern)
2. TJ /HiktE=, (Factory Method Pattern)
3. #i5 T &=, (Abstract Factory Pattern)
TELAERI &I 5ARIA6, MBI #&fEJavad a9,

iy B T AR R

Produet  ____ __ __ _ __

+show():void :

|

VANV I

- . |

~ |

- > I

- < |

|

/ 1
ConcreteProductl ConcreteProduct2 Client

+show():void +show():void
R~ 7
~ereate create”

~ -

SimpleFactory

T
|
|
|
- |
|
|
|
|

i e i

+makeProduct(): Product

bl RFNFECEAERERGETE, WSFMBITE.

// ZEETHEEEN

interface {
void 0);
}
// RER
class implements {
al0verride
public void () {
.out. ("Driving a car");
}
}
[/l BATHER
class implements {
a0verride
public void () {
.out. ("Riding a bicycle");
}
}

/] TR



class {

public static ( type) {
if ("car". (type)) {
return new OF
} else if ("bicycle". (type)) {
return new 0);
}
throw new ("Unknown vehicle type");
}
}
Y7A-Iar vt
public class {
public static void ( [] args) {
car = . ("car");
car. OF
bicycle = . ("bicycle");
bicycle. OF
}
}

LT FiE

<<interface>> | «<interface>>
Creator Product
factoryMlethod () Product
o A
ConcreteCreator ConcreteProduct
factoryMlethod () Product
public Product factoryhdathad(){

return new ConcreteProduct();

bl BREEFERZETRINF, EXXBAWEI EmRH, FHASHETREREMA—
BRI 3K,

// BT HEEN

interface {
void 0);

}

// KEE

class implements {
al0verride
public void () {



.out. ("Driving a car");
}
}
[/l BATHER
class implements {
al0verride
public void ) {
.out. ("Riding a bicycle");
}
}
// L] N
interface {
0);
}
[/l RET
class implements {
a0verride
public 0O {
return new O);
}
}
// BATET] %
class implements {
a0verride
public () {
return new OF
}
}
[/ &S
public class {
public static void ( []1 args) {
carFactory = new 0);
car = carFactory. 0);
car. OF
bicycleFactory = new O);
bicycle = bicycleFactory. ();
bicycle. OF

FEXANMEFFR, FNEXT— VehicleFactory #OFMNEINZEORT £
CarFactory #] BicycleFactory, B8N I) RAERCE—FEANZBETE., EFiRHE
BEEARNTI ZEREENSR, XESTERMMFIRETLEN, REEMIFFI) K70/~
R, MAREREXMERHEE.

T/ & JavaPBRABIEE 2, SHLEBERIIEFHHARMRE, SCIFBTIRIEXT
SOE. BEFERL &R, FITLUZSMBIEYT Bk, TT4EPEfnannhitiet,



MRIL)

O Client

AbstractFactory

____________ —_—
+ newProductl (): Product]
+ newProduct2 (): Product2
7 - T
-~ S~ |
- -
- ~—_ |
I
ConcreteFactory| ConcreteFactory2 |
I
I
|
+ newProductl (): Productl + newProductl (): Productl I
+ newProduct2 (): Product2 + newProduct2 (): Product2 :
T - -~ I |
| S~ - -~ I 1
I create S~ greate .~ “create ! I
I S~ | create |
| 7T~ I |
v e o= Vi :
ConcreteProductl | ConcreteProduct12 ConcreteProduct21 ConcreteProduct22 |
I
|
|
+ show ():void + show ():void + show () :void + show (): void :
< 7 7 |
AN / N\ / |
\ / N ’

\ / \ / |
\ / AN / |
\ Vs \ / |
B QK !
O O .
Productl Product2 :
+show () :void +show (): void I
A A :

I |
I | I
e e e ————————— o ————— J

B EAMUBREAMR T =, BIIREEX— M MRI ZO, O MUREEIESR
BITEH, ArgehiRtl@ 5B TREXMNEM R, tWinkehs (Tire) 55|12 (Engine) .
XtE, PRI HetE— N mxik, MAMUE— T m.

UTR— ARG, RGBS msR T &=

// ZEETHEEEN

interface {
void 0);
}
// RER
class implements {
al0verride
public void () {
.out. ("Driving a car");
}
}
// BATER
class implements {
alOverride
public void () {
.out. ("Riding a bicycle");

}

// BARED

interface {
void O);



}
[/ RERRE
class CarTire implements Tire {
a0verride
public void roll() {
System.out.println("Car tire rolling");

}
// BATERIGE
class BicycleTire implements Tire {
a0verride
public void roll() {
System.out.println("Bicycle tire rolling");

}

// BT #N

interface VehicleFactory {
Vehicle createVehicle();
Tire createTire();

}
[/l RET]
class CarFactory implements VehicleFactory {
a0verride
public Vehicle createVehicle() {
return new Car();
}
a0verride
public Tire createTire() {
return new CarTire();
}
}

[/ BATETL] 3k
class BicycleFactory implements VehicleFactory {
a0verride
public Vehicle createVehicle() {
return new Bicycle();
}
a0verride
public Tire createTire() {
return new BicycleTire();

}
[/ B P AR
public class AbstractFactoryDemo {
public static void main(String[] args) {
VehicleFactory carFactory = new CarFactory();
Vehicle car = carFactory.createVehicle();
Tire carTire = carFactory.createTire();



car. OF
carTire. OF
bicycleFactory = new O);
bicycle = bicycleFactory. ();
bicycleTire = bicycleFactory. 0);
bicycle. ();
bicycleTire. OF

}

EXNMIEEHGIFH, vehicleFactory EOMAEBMNNGIEL: createvehicle F
createTire, BPMBEMRTI] (CarFactory # BicycleFactory ) &FSCEL YIXFNNGIE,
SR ATFEERE T EMXIMNEYCHR. X, 8101 #PeetlE— 1 r—m=xik, mMEFin(tie
B LU SR T #E OSRRBUX A8 K= GREISEAl.

R T BB ET RE—NMEOD, AT AES MEREKEXIREIRE, A= =0HHH
EEEMARER, Xtf, BEFmBIALASEARSERISTIAT RS,

JR R

REHEs (Prototype Pattern) ffJavath@RATAIENSN— N EIA, TIASETH
ISR,
TEREG:

1. Prototype ([RBYEM) : FA— 1 REEHCHGZE.
2. ConcretePrototype (B{fEE¥) : SCHEBYEN, SCSSERSIE.
3. Client (FRiR) : (FRARESCHISKEIERFTHINISR,

A SORS G 4R A% R R SO R )

BRIRFAIE— I ERERE, APILIEIENE, AHREsERIMERISELAEZHRIX
B, X8, XENSRHmE—1REL.

1. EXREEO

public interface extends {

0);

void ( content);

0);

2. SCHIEYRREIE

public class implements {
private content;
public ( content) {



this.content = content;

}
a0verride
public DocumentPrototype clone() {
try {
return (TextDocument) super.clone();
} catch (CloneNotSupportedException e) {
return null;
}
}
a0verride

public void setContent(String content) {
this.content = content;

}

a0verride

public String getContent() {
return content;

3. BFuRfUIBERREY

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

[/ BTG SCRY

TextDocument originalDocument = new TextDocument("Hello,
World!");

System.out.println("Original Document Content:
originalDocument.getContent());

[/ BRI

TextDocument copiedDocument = (TextDocument)
originalDocument.clone();

System.out.println("Copied Document Content:
copiedDocument.getContent());

[/ ESERIE RIS

copiedDocument.setContent("Hello, Prototype Pattern!");

System.out.println("Modified Copied Document Content: "
copiedDocument.getContent());

/] IR SRS N B RFEAAR

System.out.println("Original Document Content after copy
modification: " + originalDocument.getContent());

}

+

+

+



Original Document Content: Hello, World!

Copied Document Content: Hello, World!
Modified Copied Document Content: Hello, Prototype Pattern!
Original Document Content after copy modification: Hello, World!

VLR

¢+ DocumentPrototype ¥ EN TfEDA, B BEARRISEEEPEZESTINXMEL,

¢+ TextDocument 3503 7 DocumentPrototype 30, FHEM T BARYTfZCI,
XEBFERT Javally clone() 7k, BHITRIRRIEN.

¢ £ DocumentEditor 35, (18T — NS, FHERAREEXEH 71X
%K. ENEHIEISXEA A NRIAI I,
XM F R T AaERAREMRICRE SRS, WMmER 7 B iEiE R E Mt RM
B,

EHAC A

<<interface>> <<interface>>
Target Adaptee
method A()-vord methodB()-vord
L
public void methodA {
adpatee methodB(); Adapter
}
' adpatee: Adaptee
‘ | methodA()-veid

+ BiF (Target) : BirE—NMz0O, ZEOLFPEMEMEO.

* WEHeE (Adaptee) : WEACER— ) EEFEANEOSHMSRSE, X MEOSIMSRIEE
EERL,

+ i&EfgE] (Adapter) : EECEER— 1K, 1ZXLU 7 BinzOHE 3B HIEEE/I5IA,
AiEECERAV RS EEREIEO (hRX) SEREOH#TIEE.

Hil1

fElavarh, EECRHEIVBEATR— M RAROERAEPIENS— N RO, fERERAEO
FHRBARALIGELE., TEEE—MNEFRIGF RN REERHEI N A,

R R



BRIRFAIE— MediaPlayer O, BB play ik, BTRENERXG. BrieREE
I mp3 RTURISG . IUERAFEY RIIRE, (EEBEBRER mps #0 vic FEzCRIE. B
2, BMNESE T Lo LUERIXEARTIRIEE (MpsPlayer FlVicPlayer) , BIMEROS
MediaPlayer AHRE. XA, FIATLMERERRIUHEFRIX M,

o B#fR: MediaPlayer
o IEACE: AdvancedMediaPlayer
¢ EfCES: MediaAdapter

KA

+

| MediaPlayer | | MediaAdapter
AdvancedMediaPlayer |

+ + + + +

+
| +play(String, | ©——| -advancedMusicPlayer |<—— |
+playVlic(String) |
| String) | | | |
+playMp4(String) |

+ + + + +

| +play(String, |
| String) |

+ +

(N EE S

// MediaPlayer.java
interface MediaPlayer { // H#z
void play(String audioType, String fileName);
}
// AdvancedMediaPlayer. java
interface AdvancedMediaPlayer { // #&Ai#
void playVlc(String fileName);
void playMp4(String fileName);
}
// Mp4Player.java
class Mp4Player implements AdvancedMediaPlayer { // #&Emi#EHIEESR
a0verride
public void playVlc(String fileName) {
// Do nothing



a0verride
public void playMpz(String fileName) {
System.out.println("Playing mp4 file. Name: " + fileName);
}
}
// VlcPlayer.java
class VlcPlayer implements AdvancedMediaPlayer { // #i&Emc#E HIEAZR
a0verride
public void playVlc(String fileName) {
System.out.println("Playing vlc file. Name: " + fileName);
}
a0verride
public void playMpz(String fileName) {
// Do nothing

}
// MediaAdapter.java
class MediaAdapter implements MediaPlayer { // &fic#%
AdvancedMediaPlayer advancedMusicPlayer;
public MediaAdapter() {}
a0verride
public void play(String audioType, String fileName) {

// Inbuilt support to play mp3 music files

if (audioType.equalsIgnoreCase("mp3")) {
System.out.println("Playing mp3 file. Name: " + fileName);

}

// MediaAdapter is providing support to play other file

formats

else if (audioType.equalsIgnoreCase("vlc")) {
advancedMusicPlayer = new VlcPlayer();
advancedMusicPlayer.playVlc(fileName);

} else if (audioType.equalsIgnoreCase("mp4")) {
advancedMusicPlayer = new Mp4Player();
advancedMusicPlayer.playMp4(fileName);

} else {

System.out.println("Invalid media. " + audioType + "
format not supported");

}
}

// Main.java
public class Main {
public static void main(String[] args) {
MediaAdapter audioPlayer = new MediaAdapter();
audioPlayer.play("mp3", "beyond the horizon.mp3");
audioPlayer.play("mp4", "alone.mp4");
audioPlayer.play("vlc", "far far away.vlc");



audioPlayer. ("avi", "mind me.avi");

fan tH

Playing mp3 file. Name: beyond the horizon.mp3
Playing mp4 file. Name: alone.mp4
Playing vlc file. Name: far far away.vlc

Invalid media. avi format not supported

EXAMiFH, AudioPlayer LI Y MediaPlayer 0, BILUER mp3 4, XF mps
Fvic 38, BFERT— MediaAdapter RIEEL AdvancedMediaPlayer $0, MMSCIL
TIEARSIUUERITIEE. XA, BiIsEIEEC RN TOEER, FEREATREK
SHELI—ETE.

12

« HP K EIA— VR, HSHRA, AR
LT —HxEil, XEVLA R ERAE.
s Tt RFMEH P RKELZTHA, FIHAH
B HE RO 28 K A i R A A v B B s S H LA
— H¥r (Target) : 724 NDirectCurrent )4 ]
— WOERL T (Adaptee) : 724 F N AlternateCurrent
£
— IGACEY: JE 4 T oNElectricAdapterZs, %35
1 DirectCurrent¥% [1 £ % F AlternateCurrent %
g3
— BOEREL# (Adaptee) HIHEARZE: PowerCompany

H#s (Target)

public interface DirectCurrent{
public String giveDirectCurrent();

}
POEBCH
public interface AlternateCurrent{

public String giveAlternateCurrent();
}



P

public class ElectricAdapter implements DirectCurrent{
AlternateCurrent out;
ElectricAdapter(AlternateCurrent out){
this.out=out;
}
public String giveDirectCurrent(){
String m = out.giveAlternateCurrent(); //5cHHout{SZEIZZRER
StringBuffer str =new StringBuffer(m);
/LA EB e AR -
for(int i=0;i<str.length();i++) {
if(str.charAt(i)=="0") {
str.setCharAt(i,'1");
}
}

m =new String(str);
return m; //IREIERE
}
}

POERCE KRR

class PowerCompany implements AlternateCurrent { //3ZREBIR{HEE
public String giveAlternateCurrent(){
return "10101010101010101010"; //FiXt£RIERR MR
}
}

R E VLA B AR



class Recorder { //REFEREIRE
String name;
Recorder(){
name="R&EH"
}
Recorder(String s){
name=s;
}
public void turnOn(DirectCurrent a){
String s=a.giveDirectCurrent();
System.out.printin(name+"{EEERE\N"+5s);
System.out.printin("FRRE. ");
}
}

class Wash { //iF2<t\{EAZME
String name;
Wash(){
name="7&4<t/l";
}
Wash(String s){
name=s;
}
public void turnOn(AlternateCurrent a){
String s=a.giveAlternateCurrent();
System.out.printin(name+"EEFAZRER\N"+5);
System.out.printIn("Fiai%&?. ");
}
}

1 2 4

public class Application{
public static void main(String args[]){
AlternateCurrent aElectric =new PowerCompany(); //3ZimEE
Wash wash =new Wash();

wash.turnOn(aElectric); //35c< A {F RS

//333% B aklectric#{TIEACSEIEIRFEdElectric:

DirectCurrent dElectric = new ElectricAdapter(aElectric); /535 imEBIERC R EIREE
Recorder recorder =new Recorder();

recorder.turnOn(dElectric); //ZSHERAERE

R BRI
10101010101010101010
O SR A4

R EERERE:
11111111111111111111
FHaTS.




AR 2

Component
methedCne)mroad
methed oo mvrond
Concretecomponent Decorator
component: Componant
methodOne)mroad :
methodToro()void methodOne()-void
method Tora(mrod
otharhfatond()vond
fa

.

ConcreteDecorator

* HSAEMH (Component) : AN (BHISR) EX THREHITEIONGE. HMSAMGF
MR E"AE,

o B{REB{ (ConcreteComponent) : BMAFEMSABMHN—NFE.

* fif (Decorator) : iZABEMREAMN—1FE, 24RME"AG, HIEFAEENE
K44, DecoratorfiBEEGRZHMSRAMISIA.

o BE{RZE(H (ConcreteDecotator) : BEfiRZE{mEDecoratorAEIN— N EHEFE

R AR HE L TGS, ARORIAT AT e
X PR Al — 25 2 i o

— T R AN 44 7 Bird:
— B f: Sparrow2s, %5 A SEHI AR
o

— 3 (Decorator) ff 2 R A FBird i —4>
TR, TEQTPRMF hRAM 5] H;

— HLARZE M & SparrowDecorator2s, %351 ]
eleFly() /7% 22 imifly ) /7 7% -

el

Bird.java

public abstract class Bird{
public abstract int fly();

}



B A

public class Sparrow extends Bird{
public final int DISTANCE=100;
public int fly(){
return DISTANCE;

}

}

<

public abstract class Decorator extends Bird{
Bird bird;  //#ZxInE
public Decorator(){

}
public Decorator(Bird bird){
this.bird=bird;
}
public abstract int eleFly();//BF2Einfly(8975% T AR B HE XL
}
Bt
public class SparrowDecorator extends Decorator{
public final int DISTANCE=50; //eleFly75iZ(#&lEE 73058 k50K
SparrowDecorator(Bird bird){
super(bird);
}
public int flyQ{ //#E=I0RYX
int distance=0;
distance=bird fly()+eleFly();//it &t bird &4EEMfly), ASHEMeleFly(
return distance;
}
publicint eleFly(){ //Bif&EinEESENEFHTERNSE
return DISTANCE;
}
}

=zCAIER
public class Application{
public static void main(String args[]){

Bird bird=new Sparrow();
System.out.printin("/2 B ZEEEFBEA/NS KITEEE:" +bird.fly();
bird=new SparrowDecorator(bird); //birdi@id "4&ih" &% 7 11 B F32E
System.out.printin("&ZE1 M FIBREAY/ NS KITEERS: " + bird.fly());
bird=new SparrowDecorator(bird); //birdiiid "% ih" &3 1 27N 3B
System.out.printin("Z&%E2 N FBEEAY/NS KITEERS:" + bird.fly();
bird=new SparrowDecorator(bird); //birdi&id "%Eih " &% 7 3/ 335
System.out.printIn("Z&&E3 1 FEBEERY/ NS KITIEE:" + bird.fly());



IR RS TR NS KRR 100
LRI AARIEN NS kiTREE 150
ZiE2 B FREA NS kiTiE R : 200
RHE R F B S KTEER : 250

&G bird

= .
v =2 bird =

%) DISTANCE = 50
v K bird =
%) DISTANCE = 50
~ bird =
%) DISTANCE = 50
v bird =

%) DISTANCE = 100

SMAE L (T D

“Ffe

Client

+ main ():void

v
ShaLA o

Facade

= objl : SubSystemOl|
= 0bj2: SubSystem02
= 0bj3: SubSystem03

+ method () : void

AN

FREMEO] FRYGEME@O2 FREMEO3
SubSystem 01 SubSystem 02 SubSystem 03
+ methodl ():void + method2 ():void + method3 ():void

¢ SN0 (Facade) RANIMEIEEI, B—MEBETNS I ERNTFRFRMA——EHY
#O, MEXEFREEMERHILEEL.

o ZRIIIIE—M RO, INMBREFARXOARFRFANEFET, XFESKAK
PRRNFEREFRIERE, REESFRENES, BS TEFAITHRE.

o B EREFHENRIEEN A
TERERHEN: —PDRASAN SR AT sE Dty SRS A B E/FR



ZPmG

Client

+ main ():void

v

Sl o

Facade

= objl : SubSystem01
= 0bj2: SubSystem02
= 0bj3: SubSystem03

+ method (): void

FRYMEOI
SubSvstem 01

FRYEMEO2
SubSystem 02

FREMAO3
SubSystem 03

+ method! ():void

+ method2 ():void

+ method3 ():void




[/ FRG AR
class SubSystem01 {
public void methodl () {
System. out. println (" F &R %01 methodl O #XIFH! 7) ;

/| FRGAE
class SubSystem02 {
public void method2() {
System. out. println ("F & %02/ method2 O #iAM ! 7) :

/| FRGHE
class SubSystem03 {
public void method3() {
System. out. println (" 7 & 403/ method3 O #IAAH! ) ;

public class FacadePattern {
public static void main(String[] args) {
Facade f = new Facade() ;

f.method () ;

/1AM

class Facade {
private SubSystem0l objl = new SubSystem01() ;
private SubSystem02 obj2 = new SubSystem02 () ;
private SubSystem03 obj3 = new SubSystem03() ;

public void method() {
objl.methodl () ;
obj2. method2() ;
obj3. method3() ;

SRS



Context <cinferface>>
- Strategy
strategy: Strategy
lookAlgorithm():void algorithm():void

&4

void lookAlgorithm() (){ } ConcreteStrategyA ConcreteStrategyB

strategy.algorithm();

1
J

algorithm():void algorithm():void

¢ REg (Strategy) : REE—MEO, ZEOEMETINEERFR, FEXTETM MR
HiE. RUMRBETRERELTHRIED oEIHk, FIEEMasEIRUXINIBAZ ST
SRERI— N FREELIEON—PERERE, NMESNRTEAERORIRSTIL, #R
PRI RISEARE T BARRISEE.

¢+ ETFX (Context) : ETFMEMKETRIEZEANE (BEEEREIRITHIR) , BIETX
E2BRARIBRPNERE. L TXPRE—EZE, Zh AR REEERRAR RIS
LIMATRIEIEOPRISE.

+ B{FIRAE (ConcreteStrategy) : E{RKESESCINRREIEORIZE. EIRKRESCHISRREEO
FrEXBImsT5%, BEEEERRNEGEE.

[T ESPHARTHIOHNES, BUBAREF—MED, BFHREESERESAF
HFREDTTELRN. BRE/VMHEEFELINToAE REB) |, MTHEREE, "L
MRS EFIEE ML R FARREEINFO T E.

o FEIXEIUERBZEODR/9: Strategy , ERMRNAS, XMAENEFAILURER
PRIRIRE .

o EARERPIE LT amEN AverageScore , Bk AverageScore ZFEKHiF Strategy
=0,

s BNMEARRRAR—RIIBEEFRI—.
o KBg ( Strategy )

public interface Strategy {
public double computerAverage(double [] a);

}




¢ ETF3 ( Context )

public class AverageScore{
Strategy strategy;
public void setStrategy(Strategy strategy){
this.strategy=strategy;
}
public double getAverage (double [] a){
if(strategy!=null)
return strategy.computerAverage(a);

else {
System.out.printin("; 2B REHENEE BEI-1AFREHEY,
return -1;

}

}

}

o B{RZEREStrategyA.java
public class StrategyA implements Strategy({
public double computerAverage(double [] a){
double score=0,sum=0;
for(int i=0;i<a.length;i++){
sum=sum+ali];

}

score=sum/a.length;
return score;

o B{RZEREStrategyB.java
import java.util. Arrays;
public class StrategyB implements Strategy{
public double computerAverage(double [] a){
if(a.length<=2)
return O;
double score=0,sum=0;
Arrays.sort(a); //HEFREIE
for(int i=1;i<a.length-T;i++){
sum=sum+alil;
}
score=sum/(a.length-2);
return score;




o 1&ICAIEA
class Person{
String name;
double score;
public void setScore(double t){
score=t;
}
public void setName(String s){
name=s;
}
public double getScore(){
return score;
}
public String getName(){
return name;

}

}

public class Application{
public static void main(String args[]){
AverageScore game=new AverageScore();// LT3 Iiggame
game.setStrategy(new StrategyA(); //_ETFXXIS{FREERER
Person zhang=new Person();
zhang.setName("5K=");
double [] a={9.12,9.25,8.87,9.99,6.99,7.88};
double aver = game.getAverage(a); // L TFXXRSEESE
zhang.setScore(aver);
System.out.printin("&i£A:");
System.out.printf("%s&/518%:%5.3f%n",zhang.getName(),zhang.getScore());
game.setStrategy(new StrategyB());
aver = game.getAverage(a) ; // E I SREBEIFESE
zhang.setScore(
System.out.printIn("&i£B:");
System.out.printf("%s&f5185%5.3f%n", zhang.getName(),zhang.getScore());

}
}

(ERPN.

ok 1w i 1457 ¢ 8. 683
1B

gl 4 i1 410 8. 780

Vi 1) AR

o RS ERNE—NEATNTRIGENERT, TSI T %R Lo
BIE, (RSB RL.

o ERIES: BEVEARONSHTRE TR EFEXMRE, TRIIEEK
S0, FEALMERDIIEER, BITEERALE istorkrhERE Y — X THES
RISBURLE,



<mterfacess — Element
Fisitar
acceptVistorkvoud
visti Elemeant) o
i f
ConcreteVisitor ConcreteElement
visit{Elament) void accept{Vistor)void
o 5ITER (Element) : —PMSSE, 1ZEEN THEUGAEIERacceptEE,

4

4

B{&;tZ& (Concrete Element) : Elementfy+F3%,
WsipaE (Visitor) - —MNgO, ZIROEXEBERRTENGZE.
B{KipalE (Concrete Visitor) : SLHVisitoriZ[OAYZE,

ITZRBE— LT HRENHR, STLUGRFRXBEMRANSR, HlNEERmA.
IZRA. JLRRASE.

ARARERBANKAULIEARPLESZ, flERx. IR BEF.

[ NZERI LI N ERERRAIRH T AR, MAREREERATIRAIERRIRE
1"&

msipaE

interface Visitor {
void visit(Patient patient);

}

BixipaE

class Doctor implements Visitor {
@Override
public void visit(Patient patient) {
System.out.println("EEAAH N "+
patient.getName() + " AL " + patient.getlllness());
}
h




* MRITR

interface Element {
void accept(Visitor visitor);

}

+ BifTE

class Patient implements Element {
private String name;
private String illness;

public Patient(String name, String illness) {
this.name = name;
this.illness = illness;

}

public String getName() {

return name;

b

public String getlllness() {
return illness;

}

@Override
public void accept(Visitor visitor) {
visitor.visit(this);

j

H

RESNES

class ObjectStruture {
private List<Element> elements = new ArrayList<>();

public void add(Element element) {
elements.add(element);

b

public void remove(Element element) {
elements.remove(element);

j

public void accept(Visitor visitor) {
for (Element element : elements) {
element.accept(visitor);

h
i
}




+ Mz
public class Test {
public static void main(String[] args) {
Patient p1 = new Patient("7K =", "&E");
Patient p2 = new Patient("Z=PY", " KE™);

ObjectStruture objectStruture = new ObjectStruture();
objectStruture.add(p1);
objectStruture.add(p2);

Doctor doctor = new Doctor();
objectStruture.accept(doctor);

TR B

REEENRERS I NREERFERIBAVEL, SEEEIRIXERERFPIERDIK

EITFERNIRR,
<<interface>=>

Handler

handleFequst)void
setaxtHandler{Handleriwod

& &

CancreateHandlerl CancreateHandler2

handlaFaqust)vond handlaFaqust{lvond
settlaxtHandler{Handler)mvoid settextHandleriHandler)void

* SMEZE (Handler) : MEEFE—MEO, RENEEARGIEELERBRIERGZEIL
K EMEE G B RHIIRIG A,

o B{R4MEZE (ConcreteHandler) : BE{RQbREE BLIGMEEZORVSSAISLE], BIARLMIE
EZEDARMEEEOMERN S ANIBRAFEK, ERZIAFIEKRE, CEBEEER
F#OMENGE, ERTZAARNTEY, MREMEELERARREK, RLEEXH
g, SNHRRIGETZLENEREAR, ARBHEFPIIEREREECHBHENR.



F: SRR B T — N Bk H AR

o e AR DT EEET 2 R, PEE
(ErT LAt e DT ESET 7 R, REAEA
DIFtEHE: /DT EREET 10 R, BT DAtk

HARTE B ATt

LSS

Leader

EIRE S
LeaveApprovalTest

- next: Leader

+ setNext (Leader next): void
+ getNext (): Leader
+ handleRequest (int LeaveDays): void |

+ main (String [] args): void

A

Leader teacher]1=new ClassAdviser ();
Leader teacher2=new DepartmentHead ();
Leader teacher3=new Dean ();
teacher].setNext (teacher2);

teacher2, setNext (teacher3);
teacher1.handleRequest (8);

AN

PEELE

ClassAdviser

[Z3S

Dean

+ handleRequest (int LeaveDays): void

+ handleRequest (int LeaveDays): void

FEME
DepartmentHead

+ handleRequest (int LeaveDays): void

RIS BT ES

I
I

MR LTEE: W5

abstract class Leader {

}

private Leader next;

public void setNext (Leader next) {

this. next = next;

public Leader getNext() {

return next;

/AR BE KRR TT ik

public abstract void handleRequest (int LeaveDays) ;

BRabIRE1: BEFEESE



[/ B EL: PR
class ClassAdviser extends Leader ({
public void handleRequest (int LeaveDays) {
if (LeaveDays <= 2) {
System. out. println ("BEEAEHHELIER” + LeaveDays + "R. ”);
} else {
if (getNext() != null) {
getNext (). handleRequest (LeaveDays) ;
} else {
System. out. println ("HBR AR E, WHARMEZEFK! 7);

}
BiRabEE2: REEE
// B E2: RERE
class DepartmentHead extends Leader {
public void handleRequest (int LeaveDays) {
if (LeaveDays <= 7) {
System. out. println (" R EFHLHERIER” + LeaveDays + " K. 7);
} else {
if (getNext() != null) {
getNext (). handleRequest (LeaveDays) ;
} else {
System. out. println ("ERREAKRE, WHAHMMEZEE! 7);

}

BrGhRE : R
J/BARRFEES: Pk
class Dean extends Leader {
public void handleRequest (int LeaveDays) f{
if (LeaveDays <= 10) {
System. out. println ("FEKHHEZIER” + LeaveDays + " K. 7);
} else {
if (getNext() != null) {
getNext (). handleRequest (LeaveDays) ;
} else {
System. out. println ("HHRAREAKL, & AtHEZEE! ),



plEES
public class LeaveApprovalTest 1
public static void main(String[] args) {
H 2% TTAEBE

Leader teacherl = new ClassAdviser():

Leader teacher2 = new DepartmentHead() ;

Leader teacher3 = new Dean() ;

Leader teacher4=new DeanOfStudies();
teacherl. setNext (teacher2) ;
teacher2. setNext (teacher3) ;

teacher3. setNext (teacher4) ;

PRAZIF K
teacherl. handleRequest (8) ;

}
dic: E{ZI-WJE%4 SR
LR #4: HSFAHESE

class DeanOfStudies extends Leader 1

'/.\

public void handleRequest (int LeaveDays) {

if (LeaveDays <= 20) {

System. out. println ("# & M EHLEIRIFR” + LeaveDays + " K.

{ else {
if (getNext() != null) {
getNext (). handleRequest (LeaveDays) ;

else 1

System. out. println ("IEEREONE, A AHLEZERE! ) ;

M

WMREF T —NistkrNERE, WEEFTECURIER
SRMRERETMURT, BANERE, WREEFEEAHERER

n);

MEEEIRT, (Observer Pattern) 22— T RHIZITHERN, BENX TR ZIERI—XI S
£, I NRHEIRESHT, Fﬁﬁﬁ%ﬁ?&“ﬂ’ﬂiﬂ‘%ﬁ%ﬁ%ﬁ BRFEE. XHMEE

Javah R EBTIMEMHMERS. HRITHNEHSHE,
7h%i: pu



BISFENIE— 1 RS5EUESE (weatherData ) , BEETEE. EEEFXRSER. HRIFE
BRESHUEFTH, ERENSNETRSEENARE (YRR RER. 9&’_ FIHER
B7%E) #17EH. XEAL(FANEREREIRC.

KA

+ + + + +
+
| Observer | | Subject
ConcreteObserver |
+ + + + +
+
| +update() | ©——| +registerObserver() |
+update() |
+ + | +removeObserver() | +
+

| +notifyObservers() |

+ +
|
+ + + +
| ConcreteObserver | | weatherData |
+ + + +
| +update() | | -observers |
+ + | -temperature |
| -humidity |
| -pressure |
| + measurementsChanged() |
| + registerObserver() |
| + removeObserver() |
| + notifyObservers() |
+ +
(NER S

// Observer.java W%
public interface Observer {

void update(float temperature, float humidity, float pressure);

}
// Subject.java Wi
public interface Subject {
void registerObserver(Observer o0);



void removeObserver(Observer o0);
void notifyObservers();
}
// DisplayElement. java
public interface DisplayElement {
void display();
}
// WeatherData.java #WEHE—KS
public class WeatherData implements Subject {
private List<Observer> observers;
private float temperature;
private float humidity;
private float pressure;
public WeatherData() {
observers = new ArraylList<();
}
public void registerObserver(Observer o) {
observers.add(o);
}
public void removeObserver(Observer o) {
observers.remove(o);
}
public void notifyObservers() {
for (Observer observer : observers) {
observer.update(temperature, humidity, pressure);

}

public void measurementsChanged() {
notifyObservers();
}
public void setMeasurements(float temperature, float humidity,
float pressure) {
this.temperature = temperature;
this.humidity = humidity;
this.pressure = pressure;
measurementsChanged();
}
// Other WeatherData methods here.
}
// CurrentConditionsDisplay.java W%, Sl ERIIAE
public class CurrentConditionsDisplay implements Observer,
DisplayElement {
private float temperature;
private float humidity;
private Subject weatherData;
public CurrentConditionsDisplay(Subject weatherData) {
this.weatherData = weatherData;
weatherData.registerObserver(this);



}

public void (float temperature, float humidity, float
pressure) {

this.temperature = temperature;
this.humidity = humidity;

O);
}
public void () {
.out. ("Current conditions: " + temperature + "F
degrees and " + humidity + "% humidity");
}
}
// Main.java
public class {
public static void ( []1 args) {
weatherData = new QOF
currentDisplay = new
(weatherbData);
weatherData. (80, 65, 30.4f);
weatherData. (82, 70, 29.2f);
weatherData. (78, 90, 29.2f);
}
}
i

Current conditions: 80.0F degrees and 65.0% humidity
Current conditions: 82.0F degrees and 70.0% humidity
Current conditions: 78.0F degrees and 90.0% humidity

FEXMiIFH, WeatherData 2RSE T Subject MO, BE—IIRESIE, ATEM. &
FRFEEIIERZE . CurrentConditionsDisplay Z53CH Y Observer ] DisplayElement £
O, BiEM/gweatherbata RUMERE, FE¥ *&?EE?‘EET?%H&L%D#E?%EU%%WRO

Y WeatherData Y setMeasurements i&tERE, BB RSEUEHER

measurementsChanged 5i%, & L%EIFEEEH&E’JM%% MmRERWENERE, SFERA
©filaY update 7’3‘ EIRBG ISR H EFTE .

X, BAIpBIE RS RIS 7 3RSEIERME, BalEin

other



- JREMRZ
A— E2eENTEARE, BEEHZREXSFKEE— 1 FIREAE
EEZEIPENESIPOES

ST —MEENERD, ZEORT RIS RAE

<<interface>> <<interface>>

Target Adaptee
%wﬂ methodAQ-void ‘methodB()void
-
A
public void methodA{
}ldp)uemgdmdﬂo Adapter
adpatee: Adaptee
IS Om 4 ‘methodAQveid
« ERCRR R

B a9 PR ENS I —MEOSSI 7 — N REMEN, %%
MR T eI LRI SRAITE

EREEAPTaE=FfFAL:

® HiAF (Target) : AfrA—MEo, ZE0XEFEEANHED,

® #iEELE (Adaptee) : MERFAL - SO EAFEMEDRIMER, T D
EELE o 3

o HFE (Adapter) : EMEA AL, ZELAFATEfFE0F o bAHEmR
FHaysl A, PPEmRBGRTASHERSED (WEL) HalEotiTER,

Context N 7 i
Strategy
strategy:Strategy
’_ﬁ iu lookAlgorithm{):void algonthm()-void
7 | : s
void lookAlgorithmi) O C YA Conc B

strategy algorithm()

. SpEiEst ! e
BB EPEEFTELTHRNRS o EILE, FREEMETRERIZE LRIt
SEGTHER A — D FREEIEON— 1 EERR, NIRRT ERE
FIOEARLEL

MY OsUTEMAL: |
- B9 (Strategy) : R Ao, igEo R LETAEERR, PELTH
FAF T k.

+ B4R % (ConcreteStrategy) : FRE %S ZFMF RO R, LAREETR
Foehdg o BT R SUahdh § 07 ik, PP& s LR ARIR G ARk

« ETX (Context) : EFLAMKMTEBEOYE GRE@EELTHE)
PP ETFLOEH AR FRNGEE, EFOPRE—AFk, #FEELE%
T F A R B AT R LAY R 3R 1 R Ay T ik
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izl

Shape
- posX : int

Circle

B—TMERXR, RFRWRQENATBEENGTA e 1 e

LS ARIARIEE, FIEKERREE

« SCIH

BHRERONXER, BREEROMBRKENTA  [aww]

HISCEL

L= ARNARNES, SiERED

« XKEX

BMRBXR, BEE— I ENER—IENENEN 50

&

+ display() : void

<<interface>>
IPay

AliPay

+ pay() : boolean

+ driving() : void

HEEAkAIES, ERHIREE. WRRXKEKAILIE

FNEEk, BEIRBRIL. RREAIKEE— ML

o ffcat

BMMERXR, B— 1 RILRTERS— 1 RADE]

e iER kRIS, EEIIERRERE

o T UK

Animal

+leg:int

+cryi)void

f

i

Dog

Cat

+cryi() void +cry()void

o LI

<Zinterface™>
Creator

+ereateMumber():mt

2

Driver

+ driving(car : Car) : void

ClassOne

. ClassTwo

+ereateMNumber():mt

+ereateMumber()ant

+ driving() : void

+ driving( : void




* XEVHE (EUikEnR) - 8"

ClassRoom | Light
Light: Light
opanDoor (vod cnfj-void
o (G FIiEH AR
ClassRoom L - - - = |  <=interface>>
Student
countlames (Stedent =)void
“+egrvaName()vond

JavafE G HESR 8

FrBEE3ENLIT java.util BT, JavalIESEREERM MEOIREMDH
Collection ¥ Map

Set, List #] Map AJLABMEGRI=AE:

Set #Z[LHTK Collection, TFES, EEFHNTEATLUES
List FEO4RIK Collection, FCIFEE. BAF

Map EESHFIF key-value STFERAITTE

o TRAEER

(Do
Vector }O—{ Stack }

A nETAEER

—( Collection )OH

LinkedHashSet
CSortedset )0
-CQueve D0

WeekHashMap
(Sonedmap )0

~— Map ‘

g

EBHANEN: int[] a = new int[10];



ArraylList: T, 88, KETE, EHTEMENIGRTEIRES
ArrayList

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

ISINTTER: sites.add(“str”)

HIE)TCE: sites.get(index)

(ETTE: sites.set(2, "Wiki");

MERITZ: sites.remove(index);

{$F3CollectionsHEE: Collections.sort(sites); // BRIAFZ/=BHEFE
HEBK/\: site.size()

LinkedList: T, AJESE, FIFO, BAHBRTENERS

void  addFirst(Object 0) EFIZRAIEERRINTTER
void addLast(Object 0) EIRFRERINTTER

Object getFirst() REFIFRFHE— TR
Object getLast() REFIRPNSEE— 1 TTE
Object removeFirst() IR ETIZRPIE— TR

Object removeLast() HERFREZZFRAPRISEE—1N TR




public class Test3 {
public static void main(String[] args) {
Dog ououDog = new Dog("EE:", "SH®");
Dog yayaDog = new Dog("TT", "##mfs");
Dog meimeiDog new Dog("==", "SE&HE");
Dog feifeiDog = new Dog("igZt", "#mfuz");

LinkedList<Object> dogs = new LinkedList<Object>();
!/ LinkedList<Dog> dogs = new LinkedList<Dog>();

dogs.add(ououDeg);

dogs.add(yayaDog);

dogs.addFirst(meimeiDog); //// FiimeimeiDogIlisEi=E

dogs.addLast(feifeiDog); // FinfeifeiDogZlis=hE

System.out.println("#itE" + dogs.size() + "&i@i. ");
System.out.println("5%I8: ");
for (int 1 = ©; i < dogs.size(); i++) {
Dog dog = (Dog) dogs.get(i);
System.out.println(dog.getName() + "\t" + dog.getStrain());

}

Dog dogFirst= (Dog)dogs.getFirst();
System.out.println("E—&aaEiHFE +dogFirst.getName() );

Dog doglLast= (Dog)dogs.getlLast();
System.out.println("&E—&AmEHE" "+doglLast.getName());

dogs.removeFirst();
dogs.removelast();
System.out.println("&#i+F" + dogs.size() + "£&@Mm. ");

System.out.println("43I12:. ");

for (int i = ©; i < dogs.size(); i++) {
Dog dog = (Dog) dogs.get(i);
System.out.println(dog.getName() + "\t" + dog.getStrain());

HashSet: T, A~A0j&EE
HashSet

HashSet<String> sites = new HashSet<String>();

HRINJTE: sites.add(“str”)

FIRTERESTFIL: sites.contains("success")

MBRITE: sites.remove("success");

{$EF3CollectionsHERF: SciEmiListE FRArrayListlI/5 1 5HEF

List<String> sortedList = new ArrayList<>(sites);

*t ]2 key-valuefy, tKMMHashSet<String, String>, FE—Milkey, FE_— MHvalue



HashMap: T, # (Key) feEEE, B (Value) AILIEE
HiE4 ¥ B

Object put(Object key, Object val) LI (975G AT A7

fiti
Object get (Object key) ??ﬁ%}%@%ﬁ%gmﬁ”%
Object remove (Object key) %? ,E,B TRIEHTBIRAT I “ 62-
int size() iR [\l TG AN
Set keySet () iR [l B B A
Collection values () R FHE A

Boolean containsKey (Object key) !IE é%@fﬂ i %%%i‘iﬁjm

E5HF

W a Rlist: Collection.sort(a)
R a BEE#E: Arrays.sort(a)



class Person implements Comparable<Person>{
String name;
int age;
public Person(String name, int age) {
this.name = name;
this.age = age;

j
@Override

public int compareTo(Person person) {
return this.age - person.age;

}

import java.util. Arrays;
public class Test {
public static void main(String[] args) {

Person[] persons

= new Person[]|{new Person("tom", 20), new Person("jack", 12)}
System.out.print("HEF Z H: "),
for (Person p : persons) {

System.out.print("name:" + p.name + ", age:" + p.age + " ");

H
ks 3= T
Arrays.sort(persons);
System.out.println("HEF 2 J5:");
for (Person p : persons) {
System.out.print("name:" + p.name + ", age:" + p.age + " ");

2024 \} Xueping Sher



10.

FTFJavaLinkedListfiFm, TERIEAEHNE ()
A EEHR

B IR

C iEAES

D cEZBAHER

A List EOFE—EHE—, BFN%
B Set Z{FME—AME—, BFNNE
C SetrILAssiF@A S nulliE

D ArrayListf]Vectorfpdk & B List

TEJavadhxFList, SetfusAERIIZ (0



