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1.1.1 Java i& S ¥k

1. Hi%4% (Object-Oriented) : A LASHRGAESEH, SCRREI/MAIR/Z TS

2. ¥ PP (Write Once, Run Anywhere) : Java f2/7i@ i JVM (Java Virtual Machine) 1247, 5t
T RE R RG22

3. HAIMAAEEL (BEAEBLED) - IR mIis#S (Garbage Collector) [AISCANTEAE I HYRT A .

4. SRR SEE : ROL ory-catch-finally ZEFMAHRR R, By (AR A5t [N SCFF checked
il unchecked 5%, F2mAe P AL

5. ZERESCRR R ATLATEE — MR @ 2 AR, L2 MES I KT (R £ CPU).

6. ZaPEsi: Java JEALFATIMCE: . FMBNLH] . LT FEILH], IR ITIREE 4.

1.1.2 Java P {En] 8
o WA AT RS B TR AR S | TR B0 B R s s, S8R A
R, RATRESERG AR R MR 2
- ESEGS: MR R B — N SESZ (A ArrayList, HashMap %) o, Jf
HEASTRICNES PR BRI T4, WK SEXF GRS Sl bR [
— RXPIRGEIR: B iR . SO . MRS, WURECA IR M), MRt
G AT RRIK LA 2 IR B
— MEWTER AN EE S AR e R S, AR R, T RE S i A A .
- WEBEFFA NIRRT - Fl IS NI S B FA HANRERM G, WA
ANOEEL, TTRESEIMERISAN REBE IR .
o WAFRRHY 40 TR I o B ) M A 1) BT RE AL 1) AT A 2B I B iR
— MU WOER YRR R R N T TVM B8 ) B R/ MR
— BB AN BN, I B O G AT () A 1) 78 T A B PR
- JCRRBIHE A . TR ekt 5% (StackOverflowError)

113 Java F)yiafrBLi

Java REFP MIEAURS Bl & PET, FEA = BrEk:

L JCHSBTBE (‘GRIA)
TERE G S f SCA G R A B WO KIS S - java IESCHTS
Flan, BlE-—1% 4~ HelloWorld. java fSCHF:

I public class HelloWorld {

2 public static void main(String[] args) {
; System.out.println("Hello, World!");
4 b
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5}

* HelloWorld. java &2 Java JEfCHS S0,

e public class HelloWorld & . T —"44 K HelloWorld /3L,

e main J5¥ESE1% Java WV R FIIA L IVM i1 TiZ AR, &M main 5 EFFGEIAT .
M ANTZER (BT B A A oo VIR %) BOSWIA public Bf, R0 CHEH
Se—8, JFH. Java X5y Kb

public class HelloWorld «— HelloWorld. java.

2. BiRITEE (RISERIVERIA)
Java 5745 Javac WIFRERIENY  Java BCHHFAION - class T4 3CHF.
FEL AT

javac HelloWorld. java
ARG IR, oA

ja
HelloWorld.java-ilEiéHelloWorld.class

e HelloWorld.java: JFA&EHEN Java JEACHL SCfF.
* javac: Java #iids, TR A ISR Java JEAUHS .
* HelloWorld.class: #if/g iy Java 2450 SC4F.
o PEARK B CPU g8 BE-PArPLES RS, ik —Fhth JVM B rivgrh s .
o Java SR —E WAL main HEA BRI REE; (HU2, WA BIZRME N Ay
14T, WE TR main 7k,
Java B P BUARIE A L ¥R

| public static void main(String[] args)

* public: JVM ] AMZERSMIT H% T 1%

s static: JVM NFEESGLAIH HelloWorld %4, ShATDABLHEE 1% v
s void: ZITEAIR LSS

* String[] args: W THMUSITREFIME AR 21740

3. AT
GG, P ATE S g P AT

java HelloWorld
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 java iy 55N Java UM (Java Virtual Machine, JIVM) ,

o A TIHEZ4 HelloWorld, ANIHE .class 5%,

o JVM i 2 hn k48 3k HelloWorld. class.
FEMEBGL R S AR AT PAFIR R -

m#k — #E#% — wiaik.
Horp, DB

Bk — e — BT
PG, SEmEGE R T] AREFF A AT T4~ 2P 3R -
1) Jm#% (Loading)
— MRS . A BB - class FEATRG SO
— JVM R i i i) 2645 MBS N
- JVM YENTEF B8V 1Y java.lang.Class X4,
- 1% Class WRIMIARMLAFR. FEB. Hk. XKEMEDHFEL.
2) BSUE (Verification)
- KA SRR R S A YA
- AR S IVM AL,
- R A ST T RERIR TVM 1) 4Pk
— B IE IR SRR B R B AT
3) #4% (Preparation)
- AEMESZE R N
— RS B RCE AR B R R A A
— int WERIMERZ 0.
— boolean HELINEZ false,
- SRR BAEZ null,
public class Example {

1
2 static int number = 10;
3

}

TEMERBTEE, JVM &4 hE S48 5 number 0 BCNAE, FERF B BN :

I number = 0;

B A S TR 250 Y number = 10,

6



15 Java Gife

4) f#Pr (Resolution)
- R RS T T R B REES T
- BEREF AT S, FEORU ER 5L H xR .
- flan, FATR AR HACSRIEAN B EAS . HEASEUE R s, TVM
B 21 S Bo0f I 1 ¥
5) #)i&4t (Initialization)
- PUTEESA R B URETE ) .
- PATEPRFESAS S
- PSS BN BOMEB SO H8 E BT A6 (E .
X RITRBT-, WA BeA T

| static int number = 10;

BERT, number 742 MERIAE 0 22 HAE/FHREMI(H 10,

TR PA IS
- .class X (PAELERERE L) Java 350 SCIF
- Class X4 JVM INEHEN LG, TENATEER . FRIAZEE B4,
o BMEAWIIRILSE U, TVM $23] HelloWorld 28() main J5¥k.
o JVM 1 H main 5%, FFRPATREF FHRMAID; VM 1T LB KRBT, tn] DA
it BT 4ias (Just-In-Time Compiler, JIT) K55 S HATHY F AT i g it A HIA L4005
o IVM g BER G AL, NAF. U MZEHI CPU 4552 5T .
Uk S
Java T8 Wiz A T B v DAMESE -

Gava XM LS class 4 2UEE, jyM s HERS: — HIFTA.

Java il i KA g e b V-5 TC R0, FHRAFEIERS LW IVM AT, SEE
T—k%Y, #4bigfr (Write Once, Run Anywhere) .

1.1.4  Java L mlebL ]
L. bRidBBE: FRHEFEEXTRE L “FET” (AR]ik)
2. WBRBYBE: I et 4 b B9 N AEAS [E)
3. REPHRYEE (JEAN): BEBIfFa X4, e NAFE A
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1.1.5 Java JEuliEk

1. Java BRI AS &L 1)
— AN TR BAHY Java FEFE RN T -

I public class HelloWorld {

2 public static void main(String[] args) {
3 System.out.println("Hello World");

4 b

5}

e public class HelloWorld: & X T —~44 M HelloWorld fi/s3L3s,
e public static void main(Stringl[] args): & X 7T Java W HFEFHFIA L .
e System.out.println(...): mEHIGEE—FTHNE.
o fEffS {3 ATHRER. FEAEREE A,
* TG RN RIS

Java B2 )P HA DA T EAZR 38 o Tk o iE4).

e B AR
* HelloWorld 235,
* main g & KAEFKFHITIA.
e System.out.println(...); J& & XIE 7 EFHES] .

2. public class 5 class WYX A
1 Java w1, TZEZRBE AT AR A 3638, n] AAS 15 FB 64 -
1) public class
o TR TR,
o %] AR H A A A B AURS T )
o RU{WIMGI 45085, HHRS RN,
o —Av . java PR 2 NGB —A public THJZZE.
BN, {44k Person. java:

I public class Person {

2}

i DA S | R E AR

public class Person <«— Person.java.

2) class
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WERTHUZ LRI A S public, BEHRHAMEA WL, HWARH package-private.,
o JRERK IR — AP g ACRS Uil .
o AT ER S4B —
o —/~ . java R PAE L £ A package-private TiJZ3S.
N, 4444 Person. java:

I public class Person {
2 /7 NHETE R

30}

4

5 class Student {

6 // package-private Il E £

9 class Teacher {

10 // package-private il E %

Horr:
* Person. Student fil Teacher L ETNEL,
* Person e~ ILTHZEZ, IS LA 444 Person. java.
e Student £l Teacher %A i public, KL HELEYHIENR] .
o —MIESCERANEEE LA public THJZZK.
EIR Java FRVFE— S E XA EAIL TR, (HSLPRIT A s H il
* A java I ERZ L —ATREER,
o XM H FERA R —EL
« BRRE FRea & 5 RN R 097 AP

3. R
R G AT R H T A ST, WA SPCUERE AU T
Java EBSCRFLA =R
D) ATTERE
HATHEREDA /7 JTG, —EREEARTRE
U /) RE—FBITER
2 | System.out.println("Hello World"); // i —47 X F

A
o)
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o

e

REFEHT i1
TG HE R

o AIDARA G —AT, R DRI TR ST .
2) ATk

ZATHRELL 7+ TFG, DA *+/ G55

1| /*

2 | BRA

3| ZATER

4| */

5 | System.out.println("Hello World");

o HRENZE T A AT

© WA ERK R

o ] DA R R — B AT

o MSH 2 TR AN BB iR E
3) CR4TERE (Javadoc)

SCREHREDA /%% TFHR, DA */ &5

1| /%%
2| RTE—A A
3 *

4 | * Qauthor Zhang San

5| * Quersion 1.0

6 */

7 public class Student {
s}

9

SRR Z T

o FIRIEFIEE

o RFERIAE

o WA TERTIRE. S5 REMERSE .

« Wi javadoc T HA B HTML #5311 APL S0,
T ULHY Javadoc FR% 04 -

* @author: PLHEEFE.

e Qversion: PLHHRA(EHE. .

10
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* @param: PLHIITVASEL.

* Qreturn: P EIRIEIME.

e Qthrows B{ @exception: PLHH LR GEML H I R .
WA SO RER 7 iR -

1| /**
2| % REUR P W R
3 x

4| * @param userId Jf F ID
@return J P HFH
@throws Exception ¥ JH P A7 74 B4l H =+ %

v,
*

o)}
*

7 */

8 public int getAge(int userId) throws Exception {
/7 Tr R

10 return 18;

1}

=}

s
 Q@param userld ffiiIRZ 4 userId 15 Lo
* @return IR VAR MIAYEER .
» Othrows Exception ffiiR 7 ¥E ] GEMLH 10 5

4. API 3{#%: API (Application Programming Interface) SCHYSE Java $2ALH—EARUEDLIA SCRY, 0 5%
T Java AR, #:00. ik, S8 BN % (Link: https://docs.oracle.com/javase/8/docs/api/ )

11
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1.2 Java JeASiE:

12
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9

1 Z&: Java Jfe

121 bringF

1.

b AR 8 L

PRIRAT (identifier) JETF A NIRRT A AL 95 R I A K

s Ay HE 24

I | int age;

[3%)

String studentName;

w

I~

public class Student {
}

W

Horre
 age RALHLA, LRI
studentName J2A8 44, M2 — RN
Student YA, WR— MR
int, String il public R HLH & LHIRIRAY.

b UART IRy vi i a4 B
FRIRAF O TEST Java [FIEEARIN , 5 DU P 0 v 8 i A 2
D) eV 4F

B TTDL

o JICFEE, WA--Z fil a--z;

« B, fn0--9;

© TRIZ

© XIS $;

 Java R0 HAE Unicode 54,

FEA TR

A

H. .

H

HiE; 2

Java HRiRAFH AN AR SR PR T ASCIL Je3 b, (HSE PRIt & ol # A il S S 44

2) AREEECTIF:
BT AR, ERREIER S 4.

| int agel; VAN
> int student2; // &%
3 int lage; K3 SIS &SP

3) At aht
— AR LA S AT o

| String userName; VA

13
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> String user_name; // &
3 String user name; // #iE: W4 %%

4) R AR
T RIEERIIL A Ah, A IF SRSl RE U RR B
z

| int studentAge; / ®=

> int student_age; /! Bk

3 int student-age; /) R AAEFS -
4 int student#age; /) R AA #

FICAFT BRI DA BRI AR R AT -
I int price$;

2 int $count;

BSERR T Al AR ESh I §, Bh:
o« 25 AR AT R
o Java iR A H AL T HAE M A FRh T RE AL S 85
o &5 T H A3l N ERA PRIEVE «
5) ANREMEH] Java SCHl ol PR 1
BIn, ABEFF class. public. int. for &E KT R BITIAS .

| 'int count; /) B

2 int number; /B

3 int for; // R for BRRXEF

4 int class; // iR class Zx4#EF

6) SR IX5r KD
Java 2 R/NEHUEHIIE S : age. Age Al AGE g = AFRHAE R4

I | int age;

[}

int Age;
int AGE;

w

7) YRGB RIZEASRENE bR AAF
TERSHTHY Java fiA B _ AREMENZE RS, (HARARRIIR AL

I int _age;

2 int student_;

14
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3. bR Ay LG
i 24 BT B AN A2 G o A T I R RO (H ST TS T AR A A T s A — B
D W

125 T R AR I -
s AT
« ZHUAMH RS
o TER A8 R T 2 Tl sl U4 10 (1 B TR 2

Bl

I package com.example.chapter02;

2 package org.apache.commons.lang;

Rt

| | package Com.Example.Chapter02;

2) RH{p LU
R4 NHE 1144 10 % R K Bplé 475 (PascalCase)
o BRI E TR S
o HEZ BN R R
o A4PRIE 24 T 4 TR
s BREHGEEA, R aE AR 485
NRTEVNCE
I public class HelloWorld {

2}

4 public class UserLoginService {
50}

6

7 public interface PaymentService {

8}

e

I public class helloWorld {

&}
(S

4 public class userlogin {

15
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6

7 public class user_login_service {

8}

3) B
75 e 4 E R/ NJE I i 44 75 (camelCase ) :
o B-NHIENE NG
o SRR E TR E
© FAFRN REfS 3R SRR I B 5
« /RERMHF DA is. has B can H3k.
B :

I int age;

)

String userName;

3 double interestRate;

4 boolean isStudent;

5 boolean hasPermission;

6 boolean canlogin;

KAt
I int Age; /S EFEANKE
> String UserName; // BiEAHEH userName

3 ' double interest_rate; // Java W EAFEH T X &4 4 LET &

4) Jitk#
TR FRER R/ NSe 2435, (Bl H DLl g bl i Ir e, R Zm ik a i shfE.
(EE
I 'void printMessage() {

}

[\e)

4 String getUserName() {

5 return "Alice";

8 double calculateInterest() {

9 return 1.0;

16
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12 boolean isValid() {

13 return true;

N
| 'void GetUserName() {
}

[N}

58]

void UserName() {

}

EEN

W

5) Wt
i final FEHA;
s I TFEERE
o« ZAN AR Z TRl R R AR
o XFEIZ 7 tFRly UPPER_SNAKE_CASE.
o
I final int MAX_AGE = 100;
2 | final double PI = 3.1415926;
3 final int MAX_LOGIN_ATTEMPTS = 5;

4

At

I |final int max_age = 100;
2 final int MaxAge = 100;
3 final int maxAge = 100;

4. Java YRl T SR
ST Java T O T AR ROU iR, DR B bR U T
DL B ] DA IR 02K -
o Yjlul4zihl: public. private. protected
o JEARBHEHKA: byte. short. int, long. float. double, char, boolean
* XMW if. else. switch, case, default, while, do. for. break. continue, return

o SHALPR: try. catch, finally. throw. throws

17
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e R4 class. interface. extends., implements. new. this. super
o {BMifF: static., final, abstract. synchronized. volatile. transient
o QU4 M: package. import
o Hfth: void. enum., assert. instanceof
AR
* goto Ml const WfRME , AREAMARRFFME, (5 Java M FIEA A E TR .
* true. false fil null EFFFRFHE &, W ARBIEARIRAFEEA .
o FROTBOHN Java TR ] 52 FR G BE BRSO R il ) T RE R T A TR YA ]
B A Java HiUAS

122 Ak
1. A B S B
Atk (variable) JURLF P RAAHIBIO A AR, —MERE R g =%
o BRI PR DR AR, DA ST SR S
« AR TR R R, AU e R
© AR MR R R
AT
JECES S 2
) BEXY XEL - WHE;

(ZEUE
1 int age;
2 age = 18;

3 |double score = 95.5;

Horx:
e int fil double S &SI ;
* age fil score B HH;
18 1 95.5 2 A8 Hifi .
o 128 e N R LSy DA R
1) AZ e, A e .
2) MREAAAS NS 22 BB SR %5 .
3) JRHRAS S AHE SR — R JT 58 I aa A (8 A (i A e R L)
4) Az g R Ui, (5] —VE AN A BE S B R[] 44 1 Rl Al

18
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o

| public static void main(String[] args) {
2 int number = 10;

3 System.out.println(number) ;

4

5 {

6 int value = 20;

7 System.out.println(value);

8 }

10 // System.out.printin(value); // 455i%: value E.H# H1EH H
11}

2. BHIFR
PR I 7 B AT JE X 52, Java A8 & FEER AS HA R LK.
D) Sepiss s
BB REITER T . AR A, H HEA ] static Bifi.
« JRTHRARAEIG, BARRIMT O S —fr Bl
o BRSNS H SR E
o Azt AR xR

1 class Student {

2 int age; // SEPlEE
3 String name; // Lf| % &
4}

2) A
AR T TRETURS RS, HfT static B

s BTEART, MARENEMAENE, FAREPAX SIS0 irdl
o JOmEmt 28 A aRia e
o NI KA.

| ' class Student {

2 static int studentCount;

5 public class Main {

19



Jete

o5 155 Java i

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

7 Student.studentCount = 10; // @1t 2 437 7]
8 System.out.println(Student.studentCount);
9 3

10}

3) JapiiAE i
JRrHRAS B A M YA . M DT IR B A RS B S
o HUBEAE T B 7 ik e AR B 5 ) 5
« NEWA SRR
o WAHEHCZ A AR
« BUTRTEAE S, 2 RA A,

I void printAge() {

2 int age = 18;
3 System.out.println(age) ;
4}

AT AR TG 5 :
I void printAge() {
2 int age;

// System.out.printin(age); // #%: R L E M KMIEMN

w

4) B8
SRORAE TR B IS T IR W o R AE R, HA IR dri & A
| void printAge(int age) {
2 System.out.println(age) ;
30}

B S R ARG A s A e, BTSRRI :
o BOREEAL: 0;
FaEAL: 0.0;
o FAFYA: \u0000" ;
o i/RIA: false;
o 5IZEA: null,
Ja i AS B AT BRI

.
e

20
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1.2.3 Java iy

HARIRRE

(primitive type)

B KA <

ElViik ciipail

(reference type)

Bl 1.1:

RH A (byte, short, int, long)

ann |

FHFR (char)

5 %A (float, double)

i /RA (boolean)

% (class) TR AR B

#0 (interface)

el ()

Java BHaRA 53K

| 1.1: Java data type classification

o AIEA SR
1) BB
Yava fRLEDUFIA 1 BRI

byte: 81, BUEHTLRIN —27 327 -1, HI -128 F 127,
short: 16 i, BUHTEE K -2 ~ -32768 F| 21° — 1 ~ 32767
int: 3247, BUAFLRER -2°" 5] 231 -1,
long: 64 i, HUETEEIN —20% 5] 20% -1,

e RS T R A

BOATE LT, BRI R YRAVE int, long TR H T LA MG L:

I byte small = 100;
30000;

[\8)

short count =

3 int age = 18;

4 long population = 1400000000L;

NERLE AR R BUETE I, 2%

| |int value = Integer.MAX_VALUE;

value + 1; // #2744

2 value =

2) FRRA
Java e BEPI AR R 22 -
- float: 32 i BUKSJEVF AL,

— double: 64 SRS MEL,

if
WA 15 5 16 A I HA 0T

Integer.MIN_VALUE

HA 6 2 T IR AT

21
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Java Zg e

3)

4)

float FI MM INGEE F 8 £:
| float rate = 3.14F;
2 |double pi = 3.141592653589793;

PR BCR AT BRI bl Ak, V2 bl NECR REROIS B /A7 . PRI, AL
A == FIWORAS VR B0 R BOE A . X S R ORI T e BT S R &
WA BigDecimal:

I double result = 0.1 + 0.2;

2 System.out.println(result); // F @&#H 0.30000000000000004

FRFRM

char & 16 (L IAF5 M, T RAF—4 UTF-16 U 50, BUETER ' \u0000'
"\uffff',

FrTEEEH RS (BANMRSIS wdE, HNRAE 475

| char letter = 'A';

> char chinese = '#';

"\n';

"\u0041'; // '4’

3 char newline

4 char unicode

T WL SCF AP A -

- \n: #47;

- \t: IR

-\ AR

-\ BglE;

- \": G5,
char 1] AZ: HREHLEH -
| char letter = 'a';

2 int code = letter; /7 97
3 char next = (char) (letter + 1); // 'b'

FEHRE, W4 Unicode AP EFIA UTF-16 RISATTIR, LI ARITA 1T 1L A
fEfE A char.

A /RPN
boolean HA 1] REFI(H :

| boolean isStudent = true;

2 |boolean isAdult = false;

22
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— HEEM A true 8 false;

- AHEMEH 0 A 1 ACHs

- FEH T RN s 5

— Java IHF MG BLE boolean W i i — N5
BHHE R -

| boolean resultl

isStudent && isAdult;

2 boolean result2 = isStudent || isAdult;

3 |'boolean result3 lisStudent;

o RGINIRM
51BN AR AT b 0 30t MR R AT EA AT ag TR R HT
AT TR G, WA al Bt null,
1) 2eJe%L (Class Type)
KBTI 5 A X2, PAK Java bt SR bR
L SR AL A -
— String;
— Integer;
— ArrayLlist;
- HREHEXHZE, 1 Student,
Bian:
| String name = "7k —";

2  Student student = new Student();

— String fil Student S ;
- name fll student 25| A&
String EARHARIRITFAFER PRI, HEMRE 13, MR La:

| String message = "Hello";

2) #:025% (Interface Type)
O HE — R EOK, HIE A AR e B R S B (T DA 10 PR A — D R
JIRFE: O HHE KRBT 47, Bk B mseiiinnEsE)
Bz OV AU AR nT AT | FAEA SE 8 T Lkt 5 (Ia)—A4 10 728 5 ] DA ) AS [ S 81
PR, B PATIS A, BT 2w A R B AR 2 A ) -
| interface Animal {

2 void makeSound();

23



5 class Dog implements Animal {

6 public void makeSound() {

7 System.out.println("/E");
8 b

o}

11 class Cat implements Animal {

12 public void makeSound() {

13 System.out.println("¥");
14 b

15}

17 Animal animall = new Dog();

18 Animal animal2 = new Cat();

Java SE A HESR B 28 il Y IX PP 534 -

| List<String> names = new ArrayList<>();

2 Map<String, Integer> scores = new HashMap<>();

List #l1 Map /&4 11, ArrayList #[1 HashMap S& EL{&KSCZFIZE

3) BAIXR (Array Type)
BN TIRAFZ DR R AL TR .
ARG RS, FIARAET 5 RIS A,
| int[] scores = {80, 90, 75};
2 String[] names = {"Alice", "Bob"};

3

o

— int [ RREBEA AL

- String[] EFAFERELHEAY;

— scores fll names Y 25| A&

- FAHO G K EREE

- A THRUIRITER, AR 0 JFiA.
AT PA(S ] new 1) B454H -

1 int[] numbers = new int[3];

24



3 numbers[0] = 10;
4 numbers[1] = 20;
5 numbers[2] = 30;

6

BB T TR X ARAF B :
- BEOCEMBIAMAR 0;
- TEAICEEIMAR 0.0;
- T/RITRBBRINME N false;
- SIHZEAGTR I BIAE N null,
5 DAL AL [ R ik
- SIUAASEATPAG [ — A4, AT DAGRAT null.
— f#i ] new il S A BUHT X S BUEA -

| Student student = new Student();

2 int[] numbers = new int[5];

— WPRGIHIAS Ry null, A REE I By G b

I Student student = null;
2| // student.name = "Alice"; // 1 NullPointerEzception

= RGBS 7 — g UNAR, W HERGIH, AREHNEAL:

1 Student studentl

new Student();

2 | Student student2 studentl;

IHf, studenti ﬂ] student2 5| F]—4> Student %% .

= XFFIUHRE, == w7 PTG IS A5 10 (7] — X5 HOBON 42 Py 2 3 o i T
equals():

| String first = new String("Java");

2 String second = new String("Java');

3 System.out.println(first == second); // false
4 System.out.println(first.equals(second)); // true

o FEAIL 5 XS
- BARRAA B H RN EAMA

| | int age = 18;

25
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2 double score = 95.5;

- GRS B FIR R G R A 5 -
I String name = "Alice";

2 int[] scores = {80, 90, 75};

- JEARRMIAREIRAF null, SIHIREITDLORAF null.

— BRI \Fi: byte. short. int. long. float. double. char f{l boolean; fH
2, K. BEOFBEEAT OB SO | HIZEEY, Bt | 2R AR AN .

- MR R, R RASRE T HE, HFHXMEE EREAEE
e (Stack) PFEHY: (HAREIE-—A5] FIZRBLART R, SR AR SR e e
(Heap) W17, AR AR RORAE T — D8 Az bk 5 1] (Gl Bt it 48
7).

o (JEA) B
BUAEZRAU 2 [ F) A8 AT DA 2y E S A 0 A1 56 ) 28 B

1) AR5
25/ Bl R BB 2R A A 4 R ORIl RO BB 28 2R, Java Sl H5 T A H 358 U446 o
T WA WY R -

byte — short — int — long — float — double.
char A LA H Bl -

char — int — long — float — double.

Blan:

byte small = 10;

int number = small;

char letter = 'A';

int code = letter;

int count = 100;

[ IS EON W AW N —_

double result = count;

- byte il short NfE H AN char;
— char fNgE H 3h%E1 /) byte B short;
— byte. short fll char TEFATERHIFAIZANS, Java 2 5EPUT IC8UEIRTHH] int;
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51 EE

Java JgfE

2)

3)

- BB A SR float B double IF, BUSRANZ™EGuPEHEIR, HUInIREZRRIL;
— boolean A AE-G HABILAJEAN B L4 .

foudmn:
I ' byte a = 10;
2 ' byte b = 20;

4 // byte sum = a + b; // 5%k a + b WEREAFE int

5 int sum = a + b;

ot TR R 7R 44 M

2485 K0 BBl 1 A ke /N BB A 2R 2, i i 2 E H AR 2R
ER

| B RA TE4 = (BREAE) FEE;

Bl an:

1 double value = 3.9;
> int integer = (int) value; // 3

SR 40 AT R AR DA ) -
— TR B AR,/ INE A P B AR, AR IS A
— BRI N B/ RCR AR vl ek ik 1
- S T e R B R

il :

| int number

128;
(byte) number; // -128, % ‘i

2 byte small

FAFRIE R AT DA S A A
I char letter = 'A';

int code = letter; // char B A int

o

w

~

int value = 66;

5 char character = (char) value; // 'B’

JEARRHIY) String IFE
B AR LW Ky fF s, #H String.value0f ():

| int number = 100;
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2

3 String textl = String.valueOf (number) ;

4 String text2 number + "";

TR, ATOMEI +; FUBFTEEHN, String. value0f O 4 S I
i
AFFRFR A AR | T2 0 R 6 AT 7

| int number = Integer.parselnt("123"); // & [ElintZ (&

[\8)

Long.parseLong("1000") ;
Double.parseDouble("3.14");

long count

3 double price

4 boolean flag = Boolean.parseBoolean("true");

RS RN R

— Byte.parseByte();

Short.parseShort();

Integer.parselnt();

Long.parseLong() ;

Float.parseFloat();

Double.parseDouble() ;

Boolean.parseBoolean() .

WERFFFERA S AEN S, BUAMT )7 %24 NumberFormatException:

1| // int number = Integer.parselInt("abc");
2| // EBATHALH NumberFormatEzception

valueOf () I &R [B] X Y 1) 258 T 42 -

| Integer number = Integer.valueOf("123"); // i [El Integer X%
> Double price = Double.valueOf("3.14"); // %[ Double X %

MR PO RN, W H ] parseInt (). parseDouble() ¥k,

1.2.4 e 2 e
L. WLk
PE P RE — R MRy, AR — A
o BRI E20E1, A0 L.
o N ERHEL, EHO0F T,
o FHER: EI09EL, A0 F]9,
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Il
—_
=)

o Nkl E16HEL, BEHOBOMARFE, Hf A
Java B R SIENT
| int binary = 0b10110; // —#t 4
2 int octal = 026; /7 J\ Bt
3 int decimal = 22; // + B
4 int hexadecimal = 0x16; // |t <# 4l

i AS E RAF (RIS itk Y 22,
o IR PA Ob B OB I3k
o NZEH R PA 0 3K
o b R AT
o FoNHERF DA 0x 3 0X IFk
2. ANl ERI Z ] e it
1) JeAds R b -3k

X r dEEL
(dpdp-1 - - - d1do)y,
SR )
Z diri.
i=0
Bidn:

(10110)y =1-2*+0-28+1-22+1-2' +0-2°
=16+4+2=22
2) TR B i Ay L A
W “BRPABFRHER. ICRARET B
o AWrRE LG DA B ARIE
o TOSREAFRI R LG
o Wi Ja— D RETHHE P HE
B, Re-gE 22 Feddh — ik -

22 =2 =11 420,
11+2=541,
5+2=24%41,
2292 =140,
1+2=04%1.
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R P HES
(22)10 = (10110)s.

3) BRI S \ EE e
MBS A BT 0GB 0 ROt B — 57\t
(110 101) = (65)s.
4) eSS R
MONBUS BTG, R DT S RO s — 7S 1k %
(10110101)3 = (B5)qs.
AR AL PN, FEAMANE

(101)2 = (0101)2 = (5)16-

3. Java Wit B4
R TR kg At ] P4 R -

1

2

w

int number = 22;

String binary = Integer.toBinaryString(number); // "10110"

4 String octal = Integer.toOctalString(number); // "26"
5 String hex = Integer.toHexString(number) ; /7 "16"
AT DAE 8 ik -

1

2

3

String binary = Integer.toString(22, 2);
String octal = Integer.toString(22, 8);
String hex = Integer.toString(22, 16);

RFHA I 745 ety bl R A

1

2

-
J

1

int binary = Integer.parseInt("10110", 2); // 22
int octal = Integer.parselnt("26", 8); // 22
int hex = Integer.parseInt("16", 16); // 22

Hrp, parseInt B3 " ASHEFIRTATH PR L] -

o SCRPRYREHITE FEIE A Y 2 2] 36;

o BEHEERE— A EE Ay U R A

o ARTATAR U RUE R A SV AT, 2L NumberFormatException.,

// Integer.parselnt("102", 2);
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2/ R ZHEAFHEFAREAKT 2

4. AR BCG AN
Java A RERIIE AU 11 22 4 BE R iR 4 M SRR A A5 B R
o IR AT
o ImAA 0 RN AR TR
o A 1 RERIR AL
o IR AME-S Rl IR N AR ] 5
o SORATHME T DA A AIBOS E 17 A5E] .
DA 8 for i E ] Al -
5 = (00000101)a.
XF 5 F LU :
1111 1010.

T 1:
—5 = (1111 1011),.

AT PAGE I LA 56 AR BRARE 7MY -
—x FAMLY = 2" — x.
fin, 8 kM
28 —5=256-5=251 = (11111011),.
AN (o A0 D AT DA AR [R] g — s v % . il -

5+ (=5) = 00000101 + 11111011
= 10000 0000.

HIGHEL 8 MR FEIEAE, SR
0000 0000.

FEHH R ) Integer.toBinaryString () X &R 32 {V int FHAMEBFER:

| System.out.println(Integer.toBinaryString(-5));
2 // W 11111111111111111111111111111011 TiR & -101

5. 5 OERIHUORI LS EE ALz ia B R A I H A e T A
© & FLS;
o | A
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o T RO

~ AU
< LR

>>: S A
« > RS AR.

Bil4n -
1 'int a = 5; // 0101
2 int b = 3; // 0011

4 int and = a & b; // 0001, B 1
5 int or = a | b; // 0111, B 7
6 int xor = a ~ b; // 0110, B 6

§ int left = a << 2; // 20
9 int right = 20 > 2; // &5

XA B Y Y ARG R, ZE R R A% T AT (LB -

X
x<n~x-2", x>>nz2—n.

Bl frRsiasy
x =5=(00000101)s.

B x ZER AL .
00000101-§§§?ﬁf>0001010a
5<«?2=20=5-2%
B 20 RS A :

0001 0100 % 0000 0101,

20>>2:5:{@|.
22

YFRIRGERAGRREOT, AR It A g Bl

7 = (00000111)2, 7> 1=(00000011)9 = 3.

XFRZFR) Java AR5 A «

| int a = b << 2; // 20
2 int b =20 >> 2; // 5
3 int ¢ =7> 1; // 3
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BRI, XPTAEAREEL, TEAB A A SO
x<n=x-2", xX>n= {g%J.

EXSF 0k i S5 AR, ANBERT SR ik 0 R I a2 .

125 EA%
A (operator) FI PRI s MEEEGIATII, B IRATSZAAIN.
LSRG
Java 35 LIRHAZ AT
s MESE S
T e R

i 27
VAN SV
« % PR
o+ HHYS
o - Bl
FATRB:
I int a = 10;

2 int b = 3;

-
3

4 int sum = a + b; // 13
5 int difference = a - b; // 7
6 int product = a * b; // 30

7 int quotient = a / b; // 3

¢ int remainder = a % b; // 1

1) Bk
P BRSNS 2 B T -
| 'int result = 10 / 3; // 3
WARTEE SR, 208 M EAEE R A

| double result = 10.0 / 3; // 3.333...

2) BRb%
R RPAE A ArithmeticException:

1| // int result = 10 / 0; // ArithmeticEzception
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PP AR A58 TEEE 754 JL0 -

1 ' double a

2 /double b

3) WMAIsH
Java HHyE 2 -

10.0 / 0.0; // Infinity
0.0 / 0.0; // NaN

a=>b(a/b)+ (a mod b),

HAPBARE a/b 1M BHW . L, RIS 5 BEREAA -

1 System.out.

2 System.out.

W

4 System.out.

System.out.

println(10 % 3); // 1
println(-10 % 3); // -1
println(10 % -3); // 1
println(-10 % -3); // -1

4) BBGETIP IR T
byte. short Hil char Z 5HAZHN, WH SLHRIT N int:

I byte x

[

byte y

10;
20;

4 int sum = x + y;

(9]

5) AWS AW

=

// byte result =z +vy; // ik HREARE int

v (VSRR 1, - 2 R
Wﬁﬁﬁ%&ﬁé,ﬁLEﬁﬁ FRUER SR P, P

1 int a = b;

2

3/ int b =a++; // b =5, a =6
4int ¢ = ++a; // a =7, ¢c =7
GPSTASE

« a++: SEMTHIEE, FHENY:
o ++a: SEEM, BT
AR R — 41BN, I R AR R -

I at+;

2 ++a;
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2. LLEgESAT
Wiz B 4 R — 5 B /R {H true B8 false,

« >t KT

o < NVE

o >=1 RTET

o <=0 NTEET

o == 5T

o =0 REET
Bilt -

I | int age = 20;

3 boolean adult = age >= 18; // true

4 boolean exact = age == 20; // true

5 boolean other = age != 20; // false

Java AN RRESELEER
1 // if (0 <= age <= 100) { } // #i%

[3%)

3 if (0 <= age && age <= 100) {
4 System.out.println ("% [ & ") ;

XPHEAR RG] == If, PRASAAEA -
I int a = 10;

int b = 10;

[\S)

4 | System.out.println(a == b); // true

XSRS ==, LEASHE P 5 DI AR IR — AR, AR R NS -
| String first = new String("Java");

2 String second = new String("Java');

4 System.out.println(first == second); // false
5 System.out.println(first.equals(second)); // true
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I, AR NASE T equalsO.
3. ZHHaTAF

WHHEFAT AT H AU A /R FR .

o U BUR

&: ZEA#RA true AR [H] true;
| Ziti A —Ah true, MIR[E] true;
~ AN AR true.
&&: /il false, AAARAT;
|1 #Afeiih true, HHRIAT

Bian:

I | int age = 20;

2 boolean hasId = true;

3

4 boolean allowed = age >= 18 && hasId;

5 boolean denied = !'allowed;

&& FI | | BARHEAT N
o XIT &&, WIERZEMN false, FHMIALIAT;
o XL, WERAEM true, HPASIET.
fn:

1 String text = null;

2
3 if (text !'= null && text.length() > 0) {
4 System.out.println(text);

5}

Y text == null I}, HMIAY) text.length() AN&HFT, FIEASHEH NullPointerException.,
MR EECAE R & 0 | B, PR X BT, EHEMEMH ea F1 1.

4. Wi 5 RF
BAMEZ AN

1 int value = 10;

W AIR(EI2 FAT LA -
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o L= >>= >>>=

Bt :

1 int value = 10;

[38)

15
30

3 value += 5; // walue

4 value *= 2; // walue
T — A

X+=y

AT DASR A -

X=x+Yy.

B2 S AR 2 B SR e ol e D8 1 ity 88, P, S WA W ol e 2k ik I lORG BE 2%
I byte value = 10;

2

3 value += 5; // &%

4| // value = value + 5; // %iF: AMNEFRAH int

value += 5 KEHIYF:

I 'value = (byte) (value + 5);

5. ZAFESAF
FMBHMAR A ZICisEAT, BIER:
LA T ABEAERBRER, ATEN if-else BH: FHABREEERAR

Bilan:

1 int score = 85;

> String result = score >= 60 7 "JLf%" ¢ "R B
AT

o WERZFEMN true, RIFFS)E. HSHINZREN;
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o WRLMH false, R'E S ERIFRIE;
o Mg RFR AN ETLNI GENS TE R 28 I 25 R 27
ZICIBERFE AR A kR . WP ] if-else, DARIFATEEME.

N

6. fLIaTEAY

PLBEAT R RB k67, &M T byte. short. char. int il long.
o & HRLY;
73 A%
o T AL RELG
o~ FRAIUR S
o << RS
© > RS RS
o >>> RS AR.

Bl :

| |int a = 5; // 0101

2 'int b = 3; // 0011

4 int and = a & b; // 0001, H 1
5 int or = a | by // 0111, Bl 7
6 int xor = a ~ b; // 0110, B 6

B BLEE RN -
o EALE PIALERY 1 IERN 1,
o FEfiE: BN TINEERN 1;
o FEAREG NI EIIEE RN 1;
o AHUS: RoE—Ir 0 Al 1 HAR

(R 7Rk

| int left = 5 << 2; // 20

2 int right = 20 >> 2; // 5

3 int unsigned = -8 >>> 1;

o << R TRERIOII 2R S, AR O
o >>: B Tt RS, AAMTS AL
o >>>: iy bR AR, ZeMGE—Hb O,
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XFFARTUIRE, FEARA R R IR O R -

x
x<n=x-2", x>»n=|—]|.
2l’l

byte. short fl char Z 5iz&n}, #E STl int.
7. FAFR R

SR + W T RRALEINE, TR T R

1 |String first = "Hello";

2 String second = "World";

3 String message = first + " " + second; // "Hello World"

Y+ AALE - MNMREECE T, 5 MR SR O AT R

| String message = "Age: " + 18; // "Age: 18"

+ $ B2 B A U AT
| System.out.println(l + 2 + "3"); // "33"
2 | System.out.println("1" + 2 + 3); // "123"

B ARAEE 1+ 2 =3, FETRH 3" Pk,
B IRIE RN R IRE T B

8. BEAHLES HEs A Ti
H Java s RAFIILEBMREIE N O > FARIBEAT (+4, -+, - % L %) - RFEBFAT (>,

<, >= <= == =) o WHIERAT (1), &5 && ) - ZJtisBAT (7:) - RIEEHEF (= += =,
*=’ =, 070:)
D 5 O

2) JG%k: expr++. expr--;

3) —JCiBH: . -+ -0 L
4) FREUA: *. /1 %

5) i+, -

6) fifs: <<, >>. >>>;

7) KR/NHUEE: <. >, <=, >=. instanceof;
8) FHEEILEL: ==, !=;

9) #AiH: &;

10) #EAIRE: 7

1) #fra: |

12) 245 &&;
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9

1 Z&: Java Jfe

13) ZHE: | |;
14) Z&fzHE: 71
15) WMEHIZHE: =, +=. -=%%,

| int result = 2 + 3 * 4; // 14
2 int other = (2 + 3) *x 4; // 20

REBWICBRAF NS A

| int result =20/ 5 *2; // (20 / 5) * 2 =8
I E AT A ) A4l

1 int a;

2 int b;

3

4 'a=>b=10;

YRR IS, WSS AR PATIY AR EEAREHE I AT ek -

1.2.6 i
ARl P E R Y A SR B AT o Java BIRTAES il 2544 - BEA0 4 -

1.

2.

o TS5 ;

o O SCEEH

o PEERGEH;

o BRELTEA] .

Nt 45 g

TERA DL TEARBEAEA SR, B RBERE RSN, A LR FRKITT.

| System.out.println("® —%");
2 |System.out.println("% — % ");

n A

3 System.out.println("% = %");

5y S Hik
O ZEEMRRIE A AR R AR RS B2 . Tava i UL 2 S iE A4 HE 1f I switch.

1) sy if
M550 true BFHATHASE; J&4FH false Wkt ALAG R,

Lif (B {
2 /) EEH true BHAT
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3)

S, R PRLATRAER boolean HFS
1 int score = 85;

2 if (score >= 60) {

3 System.out.println("=% FH# L") ;

4}

Java AN AE U BB A (A -
1 int value = 1;

21 // if (value) { } // #i%: 430 Z boolean

ARACS B U — 2B, ATAEISAERS S (D), (Hl R A

1 if (score >= 60)

2 System.out.println("= HEH L") ;

TEF IR AR ARG S, DA G ZE s U Iy AR R
Wiy if-else

MAREN true IFIIAT i fURSER, AT else fUMSHL.

1At (B {
2 /) EEH true BEHAT

3} else {

4 /7 FWH false WIAT
50}

fin:

1 int age = 17;
2
3 if (age >= 18) {

4 System.out.println(" E, 4 i F");
5} else {

6 System.out.println(" & KK F");
7}

PR B R & AT

Lg% if-else if-else
Z H o S TR AW 24 45
Lif (D A

41
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3%}

/7 FM R AL
} else if (£#2) {
/) EAFIR R SL, B A2 S
5 } else {
6 /7 BrE A& R L
7}

(98]

~

AT RN -
o SlPEEIEON 2R 0
o WENH—DERN true WS, PATR ARGHR;
« PATFEZAUBES, BRI 3;
G else Al NS, T ALPLHALATA TS O o
(EUE
| int score = 88;
2
3 if (score >= 90) {
4 System.out.println("A");
5 } else if (score >= 80) {

6 System.out.println("B");
7 } else if (score >= 70) {

8 System.out.println("C");
9} else {
10 System.out.println("D");

11 '} // only return "B"

FAPF AR E B . U SRS A A 8 T R T -
1| // 4% F B score >= 90 W, H—NEHEAE L

2 if (score >= 60) {

3 System.out.println(" X %");

4} else if (score >= 90) {

5 System.out.println("{f%");

6

4) IREN X
—A> if B else M AGHRPNER AT DALRSE () 5 HAh 43 3]

I int age = 18;

2 'boolean isStudent = true;
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3

4 if (age >= 18) {

5 if (isStudent) {

6 System.out.println(" K F ¥4 ") ;

7 } else {

8 System.out.println(" i F I F4");
9 b

10} else {

11 System.out.println(" & i F");
12}

NE S REAERFIEAR I INZ S SO A 2 FIWr . ARG S, else 2 Hileili—
A PIAVCHCHT £ BeXE . PRI, 8 7 SCP A LT S WA 45 A .

5) &5 % switch
B4 switch IBAARPEFIEAME, RS ZHEN case 733,
I switch (R#&ER) {

2 case HE1:

3 /) RERFTEEIRHAT
4 break;

5 case W E2:

6 /) RERFT H 20 HAT
7 break;

8 default:

9 /) BHEN case T B AT
10|}

U

1 int day = 3;

2

3 switch (day) {

4 case 1:

5 System.out.println(" £ #—");
6 break;

7 case 2:

8 System.out.println(" 2 # —");
9 break;

10 case 3:

11 System.out.println(" 2 # =");
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12 break;

13 default:

14 System.out.println(" L2 H #");
15}

%48 switch FEIEE:

* case J5 AR g R B LSS &

o [A]—A> switch AR INELZ ) case fH;

o default @ mliEfY); AIDABTEAERAE, (Rl HER/E;

« switch EH T B HUEMAETHEL, NG G BN &0,
BHEEY, WIRAEE break, BT RURSINATIEEE case, XFMTHFRAZEZ (fall-through)
D IR T B, WAERT Y 43 3K R H ] break.

I int value = 1;

2

(98]

switch (value) {

4 case 1:

5 System.out.println("A");
6 case 2:

7 System.out.println("B");
8 ¥

9| // "A"

0 // "B"

TEABGEAFEIEEL Y, LRIk A A4 -
* byte. short. char fl int;
o WAV AT RS Y ;
* String;
o ML,
long, float. double Fll boolean Mg TALHEH] switch SH{H VEHND; —MORE RNy -
o JEEFIWTECE AR5 A if-else;
o —NRBXG N BHUEIATFEILAC: (] switch,

3. Wih4lity
TEFREs T EEIIT B . Java g WA TG4 -
* while;
* do-while;
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o HK for;
o AR for,
ERZSTGALISE
* WIRALTEAAE i
o FIWEER S5
o PATIHIA ;
o SRR A
DIPTSR L AT B T talse, SWIATHEIEIRICHR SR
1) while 7§
while JEIWr 45T, FROE B IATIRIA
AR
> while (44) {
VBN
4 FH
5}

AT -

i HIT AT

ii. 25108 true WHUTIEIRAA
i, SR AR

iv. 3R [l S

v. AN false IPEEAAIEER .
o
L int i = 1; // #HEAL;
> while (i <= 5) {
3 System.out.println(i);
4 i++; /) FOT
51} // "1\n2\n3\n4\n5\n"

MR 52 false, PRIMA KA ST,

2) do-while ¥
do-while JEPAT—IRPEIA, FHIMr 551
E b X
2 do {

/7 &R

W

45



3)

4 I
5 } while (&4F);

AR, fRAL while 12T
I int i = 1; // weh;

2 do {

3 System.out.println(i);

1 it+; // FT
5 } while (i <= 5); // "1\n2\n3\n4\n5\n"

RIERI IR 4510 false, fERAHRZE/DIIT—IK.
FEAR for FHEA

BRPA AL AR R, R S EA for fRER.

| for (WIdEfL; & EFD A

2 // IR
30}

AT -

L FTeiate, HAaT—IG
i FIWT A

iii. Z&PFN true RHAATIREMA;
iv. AT HEORER

v. 3R [l ZEPEHT

I for (int i = 1; i <= B5; i++) {
2 System.out.println(i);
31} // "1\n2\n3\n4\n5\n"

TERIIGAE TR PR B AS 2, HAE G 3 HAE for JEFRER:
| for (int i = 0; i < 3; i++) {

2 System.out.println(i);

30}

4 // System.out.printin(i); // 4% 1+ CHEEBEHH

AR BB LLAWS , (HPAS 35 AN BEAA I -
1 for (;) {

2 // T BRAGE 3R
30}
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4) W for fHN
HagR A for HFHOR T MEL S ] ER X R R TR
| for (LEXA TELZ : HABES) {

/7 ERYE TR

[\S)

30}

B4

1 int[] numbers = {1, 2, 3};

[\%}

for (int number : numbers) {
3 System.out.println(number) ;

Y // "1\n2\n3\n"

~

HFF RN

© AT EFEE IR

« EEKKEERITA LR

© NEEHAEPAFUHIICEM TR,

o NEETEL . BRREEE M B BOcR .
XFEAIAAL, BUIEH A E A LB U

I int[] numbers = {1, 2, 3};
2 for (int number : numbers) {
3 number = 0;

4}
LA B SRS B number , FATHHYICR A LA 0.

5) iREMA
—MERMA R AR T — S R R -

| [for (int i = 1; i <= 3; i++) {

2 for (int j = 1; j <= 2; j++) {
3 System.out.println(i + ", " + j);
E X

51 // "1, 1\n1, 2\n2, 1\n2, 2\n3, 1\n3, 2\n"

AT AMNZTEA AT —IK, PUETHRAB 2N T SE AT — il -
WERSNEIEA AT m O, WIRIRFERR AT n K, WGREMAE R AT m x n 1K

4. Pegitity
WA TR T DABCEE IR 70 ST IR IR FE AT IO o 5 DLk v ) 4 -
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break: break 37 BJ 45 T 1 il — 2 a1 /switch
continue: ZEH I 2 MUHI—IRIEFR, dkgifmir—Z F kKR
return: ZEWEEANMFIHE, HHTIR A5 R

1) break: break f T/ BJ45H

2)

o METIHER BT — )2 IEER;
o UHTFIAER) switch 54,
4n:

| for (int i = 1; i <= 10; i++) {

if (i == 5) {

[\e)

3 break;
4 b
5 System.out.println(i);

6|} // "1\n2\n3\n4\n"

TEHCE TR, ¥ il break MNEREHIEI IR —)Z2 T

| for (int i = 0; i < 3; i++) {

2 for (int j = 0; j < 3; j++) {
3 if (5 == 1) A

4 break;

5 }

6 }

7}y /7

Java if SCHFHFARZERY break, ] TAiAAREIISMNZ A :
| outer:

2 for (int i = 0; i < 3; i++) {

3 for (int j = 0; j < 3; j++) {
4 if (i==18& j == 1) {

5 break outer;

6 }

7 }

s

RSB Y AR A, DA PR AR A GRS P 2

continue
continue HJ T4 M FIX—IREGEF, B IEIMAR P RIRES, FFFHRT—RIER,

| for (int i = 1; i <= 5; i++) {
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3%}

if A \42==0) {

3 continue;
- }
5 System.out.println(i);

6} // "1\n3\n5\n"

ARG IS EAT R -

« 1 for , FERGHIY, RIS EBHIEAAT

« £ while W1, FEIETEFHIMI I

* J£ do-while W, ALE|EERA RIS HIWT
TEARENEE T, il continue MGSMillR L —)Z2H 0.
AR continue W] PAFFIGHE & SNZIEIFAY T — kA
1 outer:

> for (int i = 0; i < 3; i++) {

3 for (int j = 0; j < 3; j++) {
4 if (1 == j) {
5 continue outer;
6 }
7
8 System.out.println(i + ", " + j);
9 }
10}
3) return

return FF o BIES S M [ )ik
TEIRBIZRA R void W YA, MIDAEEES:

I public static void check(int value) {

2 if (value < 0) {

3 return;

| }

5

6 System.out.println(value);
7}

AR ERTTIE T, return JEAR -5 07 VAR M R U AR A HUAE -
I public static int max(int a, int b) {

2 if (a >=b) {
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3 return a;
4 }

5

6 return b;

7}

PAT return J5, FHEPALT HIEWERASREINIT.
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1.3 Java ¢4
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1.3.1 4
el (array) R—FHTIRAAZ AR TR EIREEN . Java A LR T 5 U BHR R R

1. B R A R AIE
Java ZU2H HA DA T AL -

o BANZH BB T A
o —NEEH TR RTA G R U B A AR IR B e Y
s FHAIEE, KIEZRE, NREFHHEURE (F 283 4 B TR 2 @pmysidix g )
o A i O R e R W HES
o BAMH TRV ICER, TR 0 FF R
o BEHTURRAEREAR TG, WaTOLRAEXT S 511

SR A B
 Java JFUERCA (BASHAL) I BERZRIE N
* ArrayList SF4EAA A ATEETTHAE] B Zhi B2 5t
il :

I int[] ages = {18, 20, 22, 25};

2
3 System.out.println(ages[0]); // 18
4 System.out.println(ages([3]); // 25

TR n BB, HATE TR
0,1,...,n—1.

WA IR AR, S&H ArrayIndexOutOfBoundsException:

| | int[] numbers = new int[3];
2| // System.out.println(numbers[3]);
3|/ R BETHRRAE 0.1, 2

2. Bdlv s, g S eiait
o A
| TEREAD K4AEL;

F4n:

I int[] numbers;
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2 String[] names;

IUFHAREAHAE B (stack) B, BEAHBIEEEHNTS: (heap) :

1 int[] numbers;

o {8 new B EE XS :

| ‘numbers = new int[3];

WATAGH N — i)

I int[] numbers = new int[3];

* Bt i X
1) HEREILHR
I int[] ages = {18, 20, 22, 25};
BAKEHICRNESE, A KER 4.
2) EfeKE, MBI

| double[] scores = new doublel[3];

2

3 scores[0] 95.5;

88.0;

4 'scores[1]

A ARER TR R BB, -

I System.out.println(scores[2]); // 0.0

« JuHRBRIMI:
- BOBCRAL: 0;
- FEREA: 0.0;
— char: '\u0000';
— boolean: false;
- GlHZEAL: null,
IRk

| int[] numbers = new int[3];

[\

String[] names = new String[2];

4 System.out.println(numbers[0]); // 0
5 System.out.println(names[0]); // null
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o BNy length JB PR BAL IS :

| int[] numbers = {10, 20, 30};
> System.out.println(numbers.length); // 3

é

— WG length JETE, BAHHES:
- TR REZMA] length O J5i4,
| numbers.length

2 text.length()

3. Bl AR
B2 AP B R 5 D, i A B TR A 5

| int[] numbers = new int[3];

2 numbers[0] = 100;

AT DARF L -
* new int[3] Q&AL
e numbers {RAFXZEAXT RG] F
* numbers [index] @ATH—PILHR, KA int, RIFWSEE, ~25H
LIS R TS — RO R, SR R
I int[] numbers = {100, 0, 0};
> int[] copy = numbers;

3 copyl[1] = 200;
4 System.out.println(numbers([1]); // 200

BEH, numbers Al copy 5 AR R —MNAXR, HILESEE - MERBUHLL, #HaPm
[l — %

4. BAMBK: L DEARBALAEI R ER, et GC Rl

5. AL SLH
R TR A ML AR, AR RSN -

I int[] copy = numbers;

] PA# ] Arrays. copy0f () :
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I int[] numbers = {10, 20, 307};
2 int[] copy = Arrays.copyOf (numbers, numbers.length);

4 copyl[0] = 100;

6 System.out.println(numbers([0]); // 10
7 System.out.println(copy[0]); // 100

EZIERETA

I import java.util.Arrays;

AT AfE A -

e System.arraycopy();

o BN clone ) ik

 TEHEAE TR
M —HEEARRTRIBA, LRI A E AN EARIAUE; MR, Bl s ke &R
ZEIGIH, TARE R DRRAL, R GRS

6. BAlE ik B
Java (NS HALBIR A2 M . SEAUENSHUL ATERE, G2 s R RIA . iR
DaoR A I IR AR 52, P ¥R AT MBSO e R :
| public static void change(int[] numbers) {

2 numbers[0] = 100;

5 int[] values = {1, 2, 3};
6 change(values);

7 System.out.println(values[0]); // 100

HEX
o QERSES S EUE A TR TR, B R RO SRR S IR, BT A RS
REAE 2451k
© QERFEEIESEENHR R — A, HaWESHrE R A C RN, AR
T8RFG 1) SR A

il -

| public static void replace(int[] numbers) {

2 numbers = new int[]1{9, 9, 9};

55



5 int[] values = {1, 2, 3};
6 replace(values);

7 System.out.println(values[0]); // 1
J7EH ) numbers BEHCON IR FIHTELAL, (HIEIE Y values {58451 AR -

. BALEI
© BORECRIAE . SR T RRUITIN, P DA AL

© BORHCRLGHENNT, IR ArrayList S44

© TEEHIUFHA . WIS, UK (B SRL .

56



o5 155 Java i

132 BAHAT L

%

Java B KJETEQIE G A REEAS . FriE B Y 2%, A RBUIEEEHM K, Mg —E KR
IR, BB T ER Gl %, FilAE s i .
1) fdill] Arrays.copy0f O

I |import java.util.Arrays;

2

3 int[] numbers {10, 20, 30%};

4 'int newLength = numbers.length * 2;

5 numbers = Arrays.copyOf (numbers, newLength) ;
6

7 System.out.println(Arrays.toString(numbers)); // [10, 20, 30, 0, 0, 0]

Arrays.copy0Of (numbers, newLength) £%:
o QIE—KJEN newLength [ ;
o RHERCEH TR ANITER, HrE A Or B 0 %R A B (I 5T
o IRIMGHECAG I .

X JERTREN 0 AL, ATPAB AL

| int newLength = Math.max(l, numbers.length * 2);

> numbers = Arrays.copyO0f (numbers, newLength);

2) flill] System.arraycopy()

I int[] oldArray = {10, 20, 30};

2 int[] newArray = new int[6];

3 System.arraycopy(

4 oldArray, O,

5 newArray, O,

6 oldArray.length
75

HEHMIREIR

System.arraycopy (
BHA, BREAREME,
B, ERfARETE,
AR TR E

NS}

W

50);
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System.arraycopy O & A5 HlAA By Fe € XTE], (HH AR AR H e .

3) KRS
URAR P A BB S B MR e, RN ArrayList, WA TS0 A8AL:

1

2

3

4

5

ArrayList<Integer> numbers = new ArrayList<>();

numbers.add (10) ;
numbers.add (20) ;

numbers.remove(0) ;

ArrayList NESUSSREEMIBEA IRAF R, FURTES AN EIN 11 3 58 ol B Bl Fo & 52 .
PRSI GRS A n Ao0R, §AE R 2 HIX TR, Hik:

3 Py

WA ZRE = 0(n),  BUONZRREIRE = O(n).

R PV B R W AR EE for, HESEAY for Ml Stream APIL.
1% 1 il g

[3%)

6

int[] scores = {85, 90, 78, 92};
for (int i = 0; i < scores.length; i++) {
System.out.println(
"index = " + i + ", value = " + scores[i]
);
}

$ T Al J A DA R L

o ATPASRAT Y HIICER I TR
 ATDABEHEALCE

« AIDAEEBEATR;

« ATPAIE . 3807 BBk R V5 1) -

I, AFEEASEECRN 5

1

2

Z

for (int i = 0; i < scores.length; i++) {

scores[i] += 5;

30}

X EH B BB T i B scores [1], HIIEHN BT S UWAS
2) Waui for il
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3)

4)

| for (int score : scores) {

[\®)

System.out.println(score);

30}
RRREIRET, MR CRESE TG TEIRE R score;
AT . B, X RARZERIEA -

| for (int score : scores) {
2 score = 0;

30}

AT LA BEAR A -

I for (int i = 0; i < scores.length; i++) {

2 int score = scores[i];
3 score = 0;
4}

XX GAAL, RIS PRAT IR R G5 | T R4S -

o Al LA G | BTN R N JE 1

o EHAIEIEBIE, ASBHEE T TIH .
a2 for WA N ERKBIOTE . AHE PRI

Stream API*

I int sum = Arrays.stream(scores).sum();
2 int max = Arrays.stream(scores)

3 .max ()

4 .orElse(0);

5

6 Arrays.stream(scores)

7 .forEach(System.out: :println);

Stream API J&& 47
o KA SRR AR IMA
o iU
o MRS ;

« REHITS

R

AR-E score,

Stream i 7 ANIE A il BAC bR, B S B TR TR Y AT B ER

Bedl kAR -

59
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Java JE A BUAH A SCP Tterable 210, WA iterator O ¥, HILAREEIES:
| int[] numbers = {1, 2, 3};
2 | // numbers.iterator(); // Yix4EEiR

B2, ATASCRP R e o SCRpEARAR IR e, T Tterator,
XA AEAL, ATDASCRSCA List:

I Integer[] numbers = {1, 2, 3};

2

3 List<Integer> list = Arrays.asList(numbers);

4 | Iterator<Integer> iterator = list.iterator();

6 while (iterator.hasNext()) {

7 System.out.println(iterator.next());

AR

T i€ B cREEAALE, FHEERFIH R, GUREARE], ¥HREER -1.
1) kME#r$k (Linear Search)
AMARMNEATT LT R, IR IR ITE.
i. MFAR 0 FFUS;
ii. H# arr (1] FIHARME;
i, AHSE IR Y HR AR
iv. PR EAARERE], WA -1,

I public static int linearSearch(int[] arr, int target) {

2 for (int i = 0; i < arr.length; i++) {
3 if (arr[i] == target) {

4 return i;

5 }

6 }

7 return -1;

s

SRR

« RERBAAT
« FIRHS A O(n):
« WA A O(1).
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2) Zoy#c#k (Binary Search) {5 I/ PHATHIIX[A] [1eft, right] BYSEBL, HUCHIMTA =FiE oL

(a) arr[mid] == target: %EiﬂEﬂ%ﬁ, &[] mid;
(b) arr[mid] < target: H#ApHAJEELEAEES, HIES left = mid + 1;
(c) arr[mid] > target: Hi‘m/\n T REFEAE R4y, A4 right = mid - 1.
T AR EOREEAC SR BT PR, R UCREAE R X RGN R ) —2F

* HideBd Cef)T;

* WEEZREER O(logn);

BRI SNSRI E R O(1) .

I public static int binarySearch(int[] arr, int target) {

2 int left = 0;

3 int right = arr.length - 1;

4

5 while (left <= right) {

6 int mid = left + (right - left) / 2;
7 if (arr[mid] == target) {

8 return mid;

9 } else if (arr[mid] < target) {
10 left = mid + 1;

1 } else {

12 right = mid - 1;

13 }

14 }

15

16 return -1;

17}

IR PR SR int mid = left + (right - left) / 2; M A int mid = (left + right)
/ 2; JPAESL left + right AR B .

AP [Left, right] {8 right H{EfR e — B ENAE; FHATIF [left, right)
1 right UIEEIRTEEGRIGHE—OLE, HICAEAE right. B0, KEN 5 A
BERTLAZER O [0, 4] AT AR H [0,5) . FniocsMIE, 24 F e SURE

3) ffill] Arrays.binarySearch()

| int[] numbers = {2, 5, 8, 10, 15};

2 int index = Arrays.binarySearch(numbers, 10); // indez = 3
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i Bl RUEBAL CH Y R HARAAEAE, &R —(JHANE) - 1.
Bl :

I 'int result = Arrays.binarySearch(numbers, 9);
By 9 ABRA TR 3, bR -3 -1 = -4,

4) Pk *  (Jump Search)
BRERAr H0E T ANl , EA AR E
i [l 2P ) JE Bk ER 5
ii. $F| HARAT e TERY X [A] 5
iii. 7EZXENPIITLRIEE.
LB R Vn i, BRI ZRIEZ N O(Vn).
Xl AR S, AR R A

I public static int jumpSearch(int[] arr, int target) {

2 int n = arr.length;

3 int jumpSize = (int) Math.sqrt(n);
4 int step = jumpSize;

5 int prev = 0;

6

7 /7 WE|BARE T B A X ]

8 while (arr[Math.min(step, n) - 1] < target) {
9 prev = step;

10 step += jumpSize;

1

12 if (prev >= n) {

13 return -1;

14 }

15 }

16 /7 EZRE N HTEREER

17 while (arr[prev] < target) {

18 prev++;

19 if (prev == Math.min(step, n)) {
20 return -1;

21 }

22 }

23 /7 Bt RERE B ARE

24 if (arr[prev] == target) {

25 return prev;
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26 }

27

28 return -1;
29 }

5) ffiffi#r#k * (Interpolation Search)
AR ER A P ACE, AEA AR BAMER N, AT EARE R AR AL, BOK:
« B LKL
o B o A AR %) ;
o TR EALPRIX R WS BE AR 0L, EERERDASS .
S ST EARIG LT, I [R5 2 BE AT R - O (log log n) , (B IRE B &2 A2 FEEAT AT RE - O (n) o

| public static int interpolationSearch(int[] arr, int target) {

2 int low = 0;

3 int high = arr.length - 1;

4

5 while (low <= high && target >= arr[low] && target <= arr[high]) {
6 // BREEF R - TR

7 if (low == high) {

8 return arr[low] == target ? low : -1;

9 3

1 // REEREBTE TR AN E

12 // target Mix/NME arr[low] % Z|J A arrlhigh] W% D HA
13 int pos = low

14 + ((target - arr[low]) * (high - low))
15 / (arr[high] - arr([low]);

16 if (arr[pos] == target) {

17 return pos;

18 +

19

20 if (arr[pos] < target) {

21 // BAFEE pos WAL

22 low = pos + 1;

23 } else {

24 // BAEAE pos WAR

25 high = pos - 1;

26 +

63



5 1 751 Java 4t
27 }
28
29 return -1;
30 |}

6) YA B Al AR
NS AR

o FE—AT MR EHY
o B—AIM EEIT N

mE:

R

AAMA BT iR Ak

| public static boolean searchMatrix(int[][] matrix, int target) {

2

3

4

5

6

if (matrix == null || matrix.length == 0 || matrix[0].length == 0) {

return false;

// NE AT e ER
int row = 0;

int col = matrix[0].length - 1;

while (row < matrix.length && col >= 0) {
if (matrix[row] [col] == target) {
return true;
} else if (matrix[row] [col]l > target) {
col--; // YHEATEHAF, MaA#)
} else {
rowt+; // HEENTEHAF, ®THH

return false;

3

JEBEA -

 UHIERT HEsmE, HARARTREAE S /S 7, R 2280
 UHHE/NT HASR, BARATREE S/ T2, Rtm ~ 0.

X m A7, n SIRHERE, WEEZREHN: O(m +n).
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=t

by

HEY 24 B e WU o P B oc R (NS AP A1) o

1) HiwHErw (Bubble Sort)
By R BB PR SETR ,, WERAI— NIRRT E—1ItER, WsCims . f£—iK
MZem R, BORBITTR AR A %8 ARG, SaiRHF 0 h iRt R
2 FiR A g o
i) HAHiHby
RS HIARHNT XA [0,end], MZAEMPAWRKIKHLE arr (1] 5 arr [i+1];
WR arr[i] > arr[i+i1] gjg;gjcﬁ;wjfpﬁ%%o

public static void bubbleSortBasic(int[] arr) {

1

2 for (int end = arr.length - 1; end > 0; end--) {
3 for (int i = 0; i < end; i++) {

4 if (arr[i] > arr[i + 1]) {

5 swap(arr, i, i + 1);

6 }

7 }

8 }

9 }

o

e end & 4 HIARHT XA 55— AR

s NEMEHHEE arr[0] 3] arr[end];

s MREHIE, UHHRAITEAT arrlend];

o PN AP EIZAE, 4 end D 1.
fn, X

[5,3,8,4,2]
BEATHER? -
W14 [3,5,4,2,8],
2 [3,4,2,5,8],
W34 [3,2,4,5,8],
AR [2,3,4,5,8].

— A E N RRICR AN E

i) $ERiETAR I
EABWHNTF AR A8 EERACEE)T, RSP TRIRIIR.

65



#

W

: Java YRfE

A PAGE A1 7R 28 B swapped 1052 B —FE @ 1 A AL 1 itk .
1 public static void bubbleSort(int[] arr) {

2 for (int end = arr.length - 1; end > 0; end--) {
3 boolean swapped = false;

4

5

for (int i = 0; i < end; i++) {

6 if (arr[i] > arr[i + 1]) {
7 swap(arr, i, i + 1);
8 swapped = true;

9 }

10 }

11

12 if (!swapped) {

13 break;

14 }

15 }

16 }

AT

o FRITUIGI 4 swapped = false;

o HBERAE—RZH, 2 swapped = true;

o WRBRIARNER A KRR, VLI PITE M SETRER I L THT K&

o WHREHCZEAFF, PTPAERERHNY .
it

[1,2,3,4,5]

F— R A KA AL, I AR — S R AT 455
TR EA P BRI I E 2B O (n?) B O(n).

iii) L) H Ak

X B AR B AR I HEF (Cocktail Shaker Sort) o
Tl B e NS A, EERRORCR s B A
Al B AR —fe h AT

AV L REE R E T LIRS IvE N 22 SR

ii. WA, R AR/ TR S E] Al
WA~

[left,right]

7N 2 B AR HESF PP R X R] o

66



#
W

: Java YRfE
I public static void cocktailSort(int[] arr) {
2 int left = 0;
3 int right = arr.length - 1;
4
5 while (left < right) {
6 boolean swapped = false;
7 /S NERAE BRATRBHE right
8 for (int i = left; i < right; i++) {
9 if (arr[i] > arr[i + 11) {
10 swap(arr, i, i + 1);
11 swapped = true;
12 }
13 +
14 right--;
15
16 /R BARERY, BACEAF
17 if (!swapped) {
18 break;
19 }
20 swapped = false;
21
2 /S NEEE: BRANTERHE left
23 for (int i = right; i > left; i--) {
24 if (arr[i] < arrl[i - 1]) {
25 swap(arr, i, i - 1);
26 swapped = true;
27 }
28 }
29 left++;
30
31 /R BARERY, BACEAF
32 if (!swapped) {
33 break;
34 }
35 }
36 }
ISR LR
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o LHTARHT R iR TT R B35 right;
s IAIE AT
* AT right--.

WA T2 G
o YHTERHDT R R N T R BS Left;
 IAE AT
o IEIAT Left++,

LRI

| swapped = false;

WA AT [ 2233 i BRI AT o 500, swapped AT REAROR B 56— KT EY) true, &
HOE A TOVR IR e 1 A Al S e
XLJi B 0 A R M B AR A AR BB W 22 R ok . il

[9,2,3,4,1]

MLE AR T DABCHH AR O B B3 A7, AAT 0 2 R PT bR Bt 1 5 3h ) A

EUZ, U B PR REARIE AR kB2, HoP I IR R AR 2 9K 2 O (n?).
5% PR

o HABWHT: . TYRERIRRAIE ZRES R 0(n?);

o SEAREIZE RS . BRI AR O(n), FIIRERIRERIE 2R O (n?);

o W BIEHEY AR E RN O(n), “FIIRIEIRRRIE 2R O (n?);

o ZFPSEBREAN S AR EE R O(1);

o BUHET R AR, AT RN E S A FBIAL L )l B A

o AL arr (4] > arr[i + 1] B, MHEEICRALAH, HILEEHDT 2R EHT -

2) %FEEF (Selection Sort)
R NARHEF R h 3B e/ R, TR H S Y mi ke 4f 07 B A4

I public static void selectionSort(int[] arr) {

2 for (int i = 0; i < arr.length - 1; i++) {

3 int minIndex = 1i;

4

5 for (int j =i + 1; j < arr.length; j++) {
6 if (arr[j] < arr[minIndex]) {

7 minIndex = j;

8 X

9 b
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1 if (minIndex != i) {

12 swap(arr, i, minIndex);
13 }

14 }

15}

50 EERG T arr[0],...,arr (1] ELZHHT)T.
A R IR -
o It CPIFIEIRI RE 2SN O (n?)
* BHbERIEARIER O(1)
o W REAREHT (/NGRS i s R, AT AR A R e R A R
X )

3) i AHEF (Insertion Sort)
B DB LHE R M AR AR WERAy . R BB A — TR,
EERALNEGERINLE .

I public static void insertionSort(int[] arr) {

[}%)

for (int i = 1; i < arr.length; i++) {

3 int key = arrl[i];

4 int j =1 -1;

5

6 while (j >= 0 && arr[j] > key) {
7 arr[j + 1] = arr[jl;

8 i

9 }

11 arr[j + 1] = key;

5 BT URI: arr[0],. .., arr[i] 2 HEHF.
I RSN o -

o JUFIEIEIRE: O(n);

o« SPFEIFIEIRI R AR 0(n?);

s BOMEEEARE: O(1);

o« RERRT
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o B AR/ INEHITAT Fr R

4) VIFHHER (Merge Sort)
JEHFHER R 2310 AR -
i. 4%’“%&2%3\5%5%’5%15/ ’
i 7 BN AT PR i I HE R 5
iii. FFPNH PR GH I

I public static void mergeSort(int[] arr, int left, int right) {

2 if (left < right) {

3 int mid = left + (right - left) / 2;
4

5 VA R E e

6 mergeSort(arr, left, mid);

7 mergeSort(arr, mid + 1, right);
8

9 /7 et RENE R RA e

10 merge(arr, left, mid, right);

11 }

2}

14 private static void merge(int[] arr, int left, int mid, int right) {

15 /7 G2 BB A

16 int[] temp = new int[right - left + 1];
17 int i = left;

18 int j = mid + 1;

19 int k = 0;

20

21 /B E BT RA TR, HF RN B A
22 while (i <= mid && j <= right) {

23 if (arr[i] <= arr([jl) {

24 temp [k++] = arr[i++];

25 } else {

26 temp [k++] = arr[j++];

27 }

28 }

30 /7 BRI TR EH B e R A
31 while (i <= mid) {
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32 temp [k++] = arr[i++];
33 }

34 while (j <= right) {

35 temp [k++] = arr[j++];
36 }

37

38 /7 K e o R 2 ) E R S

39 for (i = 0; i < temp.length; i++) {
40 arr[left + i] = templ[i];
41 }
4 |}
XA
[5,3,8,4,2]
AT HER -

[5,3,8,4,2] — [5,3,8] [4,2]
— [5,3] [8] [4] [2]
— [5] [3] [8] [4] [2].

RIaizL AT
[5] + [3] = [3,5],
[3,5] + [8] — [3,5,8],
[4] + [2] — [2,4],
[3,5,8] + [2,4] — [2,3,4,5,8].

SR, BRI R — A0 A il 2 a9
SRR -

o I CPRIRIERIRI S 2R N O (nlog n);

« BN IRE N O(n);

* RUEHET

o PEREFRE , (HFREAoMIA .

5) PriitllF (Quick Sort)
PREEHER AR 20 AR
L e IEHE(H pivot;
i RS EEER CEE] 220
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il RFR TR TR A
iv. XFZEAPIER A VT HERE -

I public static void quickSort(int[] arr, int left, int right) {

2 if (left < right) {

; /)R RS HTR S, Ad N TFpivot, kT pivot
4 int pivotIndex = partition(arr, left, right);

5

6 /7w VAH T TS

7 quickSort(arr, left, pivotIndex - 1);

8 quickSort(arr, pivotIndex + 1, right);

9 }

10|}

12 private static int partition(int[] arr, int left, int right) {

13 /7 WEALEFEpivot, BARIAE I

14 int randomIndex = left + (int) (Math.random() * (right - left + 1));
15 swap(arr, randomIndex, right);

16

17 int pivot = arr[right];

18 int i = left - 1;

19

20 for (int j = left; j < right; j++) {
21 if (arr[j] <= pivot) {

22 i++;

23 swap(arr, i, j);

24 }

25 }

26

27 swap(arr, i + 1, right);

28 return i + 1;

29}

30

31 private static void swap(int[] arr, int i, int j) {

32 int temp = arr[il;
33 arr[i] = arr[j];
34 arr[j] = temp;
35}

I KRS -
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o FMEME AL T I A IR AL

o ZEMICRIYGA KT HMEE

o BMICEREI KT RAMEE.
XFEAH

[5,3,8,4,2]
T 5 g B HE(E -
[5,3,8,4,2] — [3,4,2] [5] [8].
YR FHEY 22205 -
[3,4,2] — [2] [3] [4].

B sE R

== |

[2,3,4,5,8].

Ve, FFR/NTRICAED . BRICERIA A, FRBIAHE Y A Py o
BE ML e S ME (T AR e B S5 R A A 0™ B R AT O (B BE 5 I B B R I 2L
SR BN I

 FEIRRIE IR O(nlogn);

« BRI AE: O(n?);

 FEEBIHZERE L O(logn);

o EIREIHEEERE: O(n);

o WHERARER

o LbriztT ol H R B S AT R

6) HEFFRILX L

Wik CPRRTRSINE  RANRISIRE BRISORE Rtk

I HER O(nlogn) O(nlogn) O(n) e
BT 0(n?) O (n?) 0(1) e
P O(n%) O(n?) o1 A
HAHT 0(n?) o (n?) 0(1) faxE
P HE O(nlogn) O (n?) O(logn)  AfasE

# LI WP B E L R
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7 FebsI b

3 T 3 S B Java ARifi -
| int[] numbers = {5, 3, 8, 1};
> Arrays.sort (numbers) ;
R PA P X ] -
I Arrays.sort(numbers, fromIndex, toIndex);
HrpHEFIX A8 [fromIndex, tolndex).

P

BB, WRERE TR,

L AT 8L AL
WANA AL REUAFEDCRAECE &, BT & DCE R R EERIEER

| public static int removeDuplicates(int[] nums) {

2 if (nums == null || nums.length == 0) {

3 return O;

4 b

5

6 int slow = 0; // slow RGN RERE—IMFEETLEWN TH
7 for (int fast = 1; fast < nums.length; fast++) {

8 if (nums[fast] != nums([slow]) {

9 slow++;

10 nums [slow] = nums[fast];

11 }

12 }

13

14 return slow + 1; // REFHHAKE
15}

By fast PGB, slow 5GP ARITCE. KIMFILEN, KFHE A slowtl,
[1,1,2,2,3] — k=3,  [1,2.3,...]
S WHE O(n), FiSb2EE O(1).
2. oFEEL: mavEk
WATCTP R, R EERFNSFR, HARE GRS KB
B BRHPAESS:
* seen: IRCAHIHLRITE;
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* result: FJFNTFIRAFRETLIR.

seen.add (num) [ [FEF/R 2 BIIHIA :
o &[] true: MITHEE UL, FFHIMALR;
o &[] false: FILRO AN, HiEBk.

I public static List<Integer> removeDuplicatesUnsorted(

2 int[] nums) {

3 Set<Integer> seen = new HashSet<>();

4 List<Integer> result = new ArrayList<>();

6 for (int num : nums) {

7 if (seen.add(num)) {

8 result.add (num) ;

9 }

10 }

11

12 return result;

13}

XF ¥

[3,1,3,2,1],
SR FRRL
PR | BRI | result

3 v [3]
1 2 [3,1]
3 . B [3,1]
2 2 [3,1,2]
1 i, B [3,1,2]

PRt 3 ] -

[3,1,2].

iX HLHy HashSet W TE @M ER , H ArrayList FREE — R IR .
SR PIRLE O(n), Hih=31E] O(n).

e K TRALR

B ANEEECEH R R R R e S L T 2 Al
Wyk: Kadane ByE4E(: dpli] = max(nums[i], dp[i-1] + nums[i]) then return max; (dp[i])

currentSum = max(nums [i], currentSum + nums [i])
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R R4 BT R MR T, R MR TR .

| public static int maxSubArray(int[] nums) {

2 if (nums == null || nums.length == 0) {

3 return O;

4 }

5

6 int currentSum = nums[0];

7 int maxSum = nums[0];

8

9 for (int i = 1; i < nums.length; i++) {

10 currentSum = Math.max(nums[i], currentSum + nums[i]);
11

12 maxSum = Math.max(maxSum, currentSum);
13 }

14

15 return maxSum;

16 | ¥

ZNE

[-2,1,-3,4,-1,2,1,-5,4] — [4,-1,2,1] — 6
SR 1A O(n), BSPZETE] O(L).
BeAl e

DO AKCAINUEER kR ) A e kAL
PR

H
()
WG 4wl — BRI 4> — BRI CR.

| 'public static void rotate(int[] nums, int k) {

2 if (nums == null || nums.length == 0) {
3 return;

4 by

5

6 int n = nums.length;

7 k %= n;

8

9 reverse(nums, 0, n - 1);

10 reverse(nums, 0, k - 1);

11 reverse(nums, k, n - 1);

2}
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14 private static void reverse(

15 int[] nums, int left, int right) {
16 while (left < right) {

17 int temp = nums[left];

18 nums [left] = nums[right];
19 nums [right] = temp;

20

21 left++;

22 right--;

23 }

24}

2K

[1,2,3,4,5,6,7] — [7,6,5,4,3,2,1]
— [5,6,7,4,3,2,1]
— [5,6,7,1,2,3,4].
oo k = 3.
SRE: W] O(n), #iAh=ETE] O(1).
A~ ] g€ [
BARAE 0,12 B, FHEHHAS M [0,...,0,1,...,1,2,...
Tk M =A%
* low: F—A0 WMOIE
s mid: MHAGAERAIE
* high: ~—">2 WAL .

I public static void sortColors(int[] nums) {

2 int low = 0;

3 int mid = 0;

4 int high = nums.length - 1;

5

6 while (mid <= high) {

7 if (nums[mid] == 0) {

8 swap (nums, low, mid);
9 lowt++;

10 mid++;

11 } else if (nums[mid] == 1) {
12 mid++;
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13 } else {

14 swap (nums, mid, high);
15 high--;

16 }

17 }

18 ¥

% nums [mid] == 2 WANRESZ R HAT mide+, PROAMAIISZHeE R T0R M AR A
Pl
[2,0,2,1,1,0] — [0,0,1,1,2,2]

SRBE: W) O(n), ASH=ETE] O(1).

1.3.3 2454l

L. ZYEBALIRA R
Java i 2 AER A ot E o BB

1 int[][] matrix = new int[3][4];

Horp:
« SNEBAIRKEEN 3, P47 34 int [ 51
o AT — RSN 4 —4ERA;
* BT int JCEREECARIARIE N O,
VIMIJCER I, Jodkef—17, PRz rois:
| matrix[0] [0]
> matrix[1][2]

1;
10;

matrix.length = 3, matrix[i].length = 4.

2. YA
) #EHIRE

I int[1[] matrix = {
2 {1, 2, 3},

3 {4, 5, 6},

4 {7, 8, 9}

50}

2) shiSHRie

1 int[J[] matrix

new int[3][4];
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W

3) JEOIRESMEAAL, WA MBI A7

| 1int[J [] matrix = new int[3][];

[38)

3 matrix[0]

4 matrix[1] =

5 matrix[2]

W7

new int[2];
new int[4];

new int[3];

1 int[J[] matrix = new int[3][];

JG, ZATHIRIIR(E#TE null. DGR 4T, AREVIFZ TR

| matrix[0] = new

2> matrix[0] [0] =

int[2];

£ 7=4: NullPointerException.,

AR A

Java SRR — AT HAARFKE

1 int[][] irregular = {

2 {1, 2},

3 {3, 4, 5, 6},
4 {7, 8, 9}

5 };

FATRKEE B h

i D AT 45— 17 A K

| | for (int i = 0;

| for (int i = 0;

2 for (int j

i < irregular.length; i++) {

2 for (int j = 0; j < irregular[i].length; j++) {
3 System.out.println(irregular[i] [j]1);
4 }
50}
| B
A A

i < matrix.length; i++) {

= 0; j < matrix[i].length; j++) {

3 System.out.print(matrix[i][j] + " ");
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4 }

5 System.out.println();

6 }

HA for HIA:

| [ for (int[] row : matrix) {

2 for (int value : row) {

3 System.out.print(value + " ");
4 }

50}

F—EBU—17 int [1, 5 2ZHGRZATHREA int.

5. WAFER!
AR B R ANZ AT I ANERE AP R R SR AT RS T

matrix — [row0, rowl, row2].

R, SATR MBS EEAR SR, ATRA:
o BAARFRKEE;
o BTH}M null;
* BCEBTE AR R B4l

I int[1[] arr = new int[31[];

2 arr[1] = new int[]{1, 2, 3};

3 larr[2] = new int[4];

HOHTAA -
| larr = new int[2][];
Hoxil arr FRHTSNEEAH . REGHA A TG, 25 nT PAREER [Hk

6. Frifsi s 5 vitzeE
A Y ST P AT, Pl AT A -

I for (int i = 0; i < matrix.length; i++) {

5 for (int j = 0; j < matrix[i].length; j++) {
3 sum += matrix[i] [j];

4 }

5 %}

NEF—ATR— ML) — YR, TS5 IR ) — 4718 B AT S A R i
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(kW TR

I for (int j = 0; j < matrix[0].length; j++) {

[}%)

for (int i = 0; i < matrix.length; i++) {

w

sum += matrix[i] [j];

5}
SBREY AR A TEC, B AT A ] 0 0 ) R

7. wa4EREl
AR IR R AL AL -

I int[J[J[] cube = new int[3][4][5];

] DA AR A -
32 x4 47 x5 3.
PiICER:

I cube[1][2][3] = 10;

8. Mkt
e Jif%E: int[row] [coll;
o KEEEE: BATCRFR MR
e K14 : int[height] [width] [3];
o M BAICRFTR— IR T HPIRES
o Homh: AT 9 x 9 B PRAFET S
o FgiAERE: FOCsRARRouR AT, SIAE.

1 A e R, B e RV, MMHMERIELRFL: C e R™P,  Cj = X2, AuBy;-

I public static int[]J[] multiply(int[J[] a, int[J[] b) {

2 int m = a.length;

3 int n = a[0].length;

4 int p = b[0].length;

5 if (n '= b.length) {

6 throw new IllegalArgumentException(
1 "R TR

8 );

9 b

10 int[J[] result = new int[m] [p];
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11 for (dnt i = 0; i < m; i++) {

12 for (int j = 0; j < p; j++) {

13 for (int k¥ = 0; k < n; k++) {

14 result[i] [j] += ali] [k] * b[k][j];
15 }

16 }

17 }

18 return result;

19}

1.34 %4l 1T HA4

| | import java.util.Arrays;

o

import java.util.ArrayList;

3 import java.util.Comparator;

4 import java.util.List;

5 import java.util.stream.Collectors;

6 import java.util.stream.IntStream;

1. % %4l: toString() 45 deepToString()
TR A

I int[] nums = {1, 2, 3};
2

3 System.out.println(nums);

R R IR A5 R, A TR N . —4EREH N -

| System.out.println(Arrays.toString(nums)); // [1, 2, 3]

Z YR NG -

1 int[1[] matrix = {{1, 2}, {3, 4}};

2

3 System.out.println(Arrays.toString(matrix)); // [[I@..., [I@...]

4  System.out.println(Arrays.deepToString(matrix)); // [[1, 2], [3, 4]]

JEH -
* toString () HiEHURINZILE;
o CHEHARRINE TR R EATEE NI
* deepToString () £ IHEH N ERERA .
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2. E: Arrays.sort() (O(nlogn))
sort O X HAZBUREA, R FIRAH void.,
1) HEARRTIEA
XFF int [1. long[] ZFHEARRIEL , Arrays.sort O #HETHTFHES, BB S :

I int[] nums = {5, 3, 8, 4, 2};

2

3 Arrays.sort(nums);

4 System.out.println(Arrays.toString(nums)); // [2, 3, 4, 5, 8]
5

6 Arrays.sort(nums, 1, 4); // HHF TAr [1, 4)

7 System.out.println(Arrays.toString(nums)); // [9, 3, 5, 8, 1]

27 TDK 9SSBT R S UL (Dual-Pivot Quicksort). & b B A BEHER p < g,
REoCRI oA
xX<p, p<x<gq, x> q,
RS =N IX ]
FAFK R H AN HEFL A Comparator:
1| // Arrays.sort(nums, comparator); // FHEIMEH

i BV, WLASETHRHER, T SRR . P A PRIERRE I (EA R B SRR
BB AR R S Oy, IR A

25 O(nlogn)
2) X R

X R A PR HEY 77 5

1) B#RNG: Comparable
TCRRBSLPL T Comparable iy, T PAEHIEVH A Arrays.sort():

I String[] words = {"pear", "apple", "orange"};
2

3 Arrays.sort(words); // [apple, orange, pear]

H e CATVAE S compareTo O & SUERIANIT :

I class Student implements Comparable<Student> {

2 String name;
3 int score;

4

5 @0verride
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6 public int compareTo(Student other) {
7 return Integer.compare(this.score, other.score);
8 }
9}

3. JF

1
2

3

S

2) AEX)Y: Comparator
HE P s AT DA S 2 FUBRCRRI , TIANME A &

I String[] words = {"pear", "fig", "kiwi", "banana"};

3 Arrays.sort(

4 words,

5 Comparator.comparingInt (String: :length)
6 ); // [fig, pear, kiwi, bananal

W AH G Z AR

I Arrays.sort(

2 students,

3 Comparator

4 .comparingInt ((Student s) -> s.score)
5 .reversed()

6 .thenComparing(s -> s.name)

7 )5

TN B, O R RS T
AT SIS Ok
<0 | B— XS HEAE R
=0 | XS HET LA
>0 | B—MXEHAE S
WG H PR IER S © USSR R 0 IR R SRR FOR B AT I Y . Bl L5+ pear
M xivi KEME, HEP SR pear 7EH .
257 IDK SEPUF R CE . HEM Y, BB A HEEH A E AW P R B
WIS 4% . O(nlogn)
f1HER: Arrays.parallelSort()

int[] nums = {5, 3, 8, 4, 2};

Arrays.parallelSort (nums) ;
A AR :
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D) FERE AL 7 R 2/ INX T 5
2) AR I HE X 2L X T 5
3) HE IR X R 2R
FEATHE R 3 £ 1 A 351 Fork/Join it . AN — 3 bk il HE s pe -
o BB, KRR B A T REE 5
« BAMKH CPUFZMZOH, A HBEM 2,
o FARPERE R S8 b T, AL E E BIE .
FLf ) A AT T A A

O(nlogn),
(HFHAT AT T AGRRE S Bris AT T o

4. 5y #k: Arrays.binarySearch()
657 ) T o2 200 DR VIE B2 L 2 g RRH I B I = -
I int[] nums = {1, 3, 5, 7, 9};
2

3 int found = Arrays.binarySearch(nums, 5);

4 System.out.println(found); // 2

WEAREN H bR, R R,
WARBA LR, R -(EAR) - 1
WARZ: K AAREABA SR EA P AL

Bl 4:
[1,3.[ 15.7.9]
HARHK 2, FHRE: -2-1=-3.
I 'int result = Arrays.binarySearch(uums, 4); // result == -3
2
3 int insertionPoint = -result - 1; // insertionPoint == 2

W —p — TR R BRI —p, AR AT 0. WIRFHEEIE 0, HIEHKX S
¢ HREN T FH 0
« WARE, BT 0.
THEEE
o RHEEBAL S BT RS
o MRAAEE AR, AHER R
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« EHIFEZIZLEZN O(logn).
5. LbiB4l: equals() 4 deepEquals()
KR == HER @ A T2 A 48 ) [A]— Al -
I int[] a = {1, 2, 3};
> intll b = {1, 2, 3};
3
4 | System.out.println(a == b); // false
5 System.out.println(Arrays.equals(a, b)); // true
Arrays.equals () &fufr:
o BB ;
o WAL ERTTER TS
o JURMF 2 A o
X E A
1int[10] a = {{1, 2}, {3, 4}};
> int[10 b = {{1, 2}, {3, 4}};
3
4 | System.out.println(Arrays.equals(a, b)); // false
5 System.out.println(Arrays.deepEquals(a, b)); // true
Jii[H 2 Arrays.equals(a,b) HWEERINZTCR . 4RI TR @175, Hitk
MR AR [ TR 240 R . deepEquals O 2 ibIH H B FTAT I HOECAL.
XF Y. R Z N -
i 554
toString() —JZ
deepToString() | i#HIH
equals() —=
deepEquals () | i#/H
AR ]S 2R B RN O (n)
6. A : Arrays.£fill(Q)

FEAE RN
| int[] nums = new int[5];

2> Arrays.fill (nums, 10); // [10, 10, 10, 10, 10]

BTy K] (BEEH A2 [fromIndex, tolndex)):

| int[] nums = {0, 0, 0, O, O};
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> Arrays.fill(nums, 1, 4, 9; // [0, 9, 9, 9, 0]

XTI HZER, AR R — X2 5 H
I StringBuilder[] arr = new StringBuilder[3];
Arrays.fill(arr, new StringBuilder()); // Fr# m= 451 [ — 4% (StringBuilder)

(3]

3 arr[0] .append("A");
4 | System.out.println(Arrays.toString(arr)); // [A, A, A]

6 |arr[0] = "World"; // BRHEIH, FEMENE, BH— NI LEL2 W HWEMTR

o

PUE S-SR va il ESR N TIPS S vAvs bl eV ec
I StringBuilder[] arr = new StringBuilder[3];

> for (int i = 0; i < arr.length; i++) {

3 arr[i] = new StringBuilder(); // &/ L= 451 1 [F 4 4
4}

AT PAGE -

I Arrays.setAll(

2 arr,

3 i -> new StringBuilder()

41);

FFERIEZRE N O(n).

7. ST
(a) copy0f () Y5 copyOfRange ()
copyOf () £ BIg:—/AVPi%idl:

I int[] original = {1, 2, 3};

2

3 int[] copy = Arrays.copyOf (

4 original,
5 original.length
61);

8 copyl0] = 100;
9 System.out.println(Arrays.toString(original)); // [1, 2, 3]

BAIABNZ HIN 2 S UK IEUE, FrAMAS B Y. . b n] DA AR R

I int[] original = {1, 2, 3};
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2
3 int[] longer = Arrays.copyOf(original, 5); // [1, 2, 3, 0, 0]
4 int[] shorter = Arrays.copyOf (original, 2); // [1, 2]

FII A -
« HRERME: B RorE:
« HRKERK: M BRAERNE ;
o HEARJAUBRIN(ELE N 0;
o 5| FHRBIRINE N null.
S R 43 DX T
| int[] nums = {10, 20, 30, 40, 50};

2

3 int[] part = Arrays.copyOfRange(nums, 1, 4); // [20, 30, 40]

W [1,4).
(b) HF% D15 EEE D]
XTFXT5E04, copyOf O BE T HENA, (BEH NIRRT EA R B5] -

| StringBuilder[] original = {

2 new StringBuilder("A"),
3 new StringBuilder("B")
41};

5
6 StringBuilder[] shallowCopy =
7 Arrays.copyOf (original, original.length);

9 shallowCopy[0].append("!");

i1 System.out.println(originall[0]); // Al
12 System.out.println(shallowCopy[0]); // 4!

WNAFRZRN
original[0] \
| StringBuilder("A")
copy[0]
X AR L

« SNZEEHR B
o NHEBMFRATIAIL L,
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TR¥5 VLB BB N TR 4 -

| StringBuilder[] deepCopy = new StringBuilder[original.length];

[38)

3 for (int i = 0; i < original.length; i++) {

4 deepCopy[i] = new StringBuilder(
5 original[i].toString()

6 );

70}

YRR A [ R A 1)
1 int[J[] matrix = {

{1, 2},

{3, 4}

[38)

w

41}

6 int[][] shallow = Arrays.copyOf(matrix, matrix.length);

3 shallow[0][0] = 100;

) System.out.println(matrix[0][0]); // 100

P R T ANZEE . A TR RIS, A T A i A B 5L A T AER AL -

int[1[] deep = new int[matrix.length] [];

[\S)

for (int i = 0; i < matrix.length; i++) {

w

4 deepl[i] = Arrays.copyOf (
5 matrix[i],

6 matrix[i].length

7 )

8 }

(c) System.arraycopy()

| System.arraycopy (

2 source, sourceStart,

3 destination, destinationStart,
4 length

50);

ANE
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| int[] source = {1, 2, 3, 4, 5};

2 int[] destination = new int[5];

4 System.arraycopy(

5 source, 1,
6 destination, O,
7 3

81); // destination: [2, 3, 4, 0, 0]

5 Arrays.copy0f () fX 5

| SRR | ERE
Arrays. copyOf () ERsiRelFEs AR (B 3hRIEH)

System.arraycopy () | R A HAn4L4H (destination) | & il F 45 & 7 & (EIENAFARAE, )
AN DHIREA RS TS W . E ik NITRWERE RN O(k).
8. By #é: Arrays.asList()
PG 2H W] DA Ay [ o K BE ) 3 3R -

| Integer[] nums = {1, 2, 3};

3 List<Integer> list = Arrays.asList(nums);

4 list.set(0, 10);

6 System.out.println(Arrays.toString(nums)); // [10, 2, 3]

IR R R A S, Rt

o ERRFIR T E 2B ;

o PR EEAL T S B

e TPAMHEH set);

o AREMIH add O B remove O, P B RlAE -
N By, BT e AR K B 51 3 -

I List<Integer> list = new ArrayList<>(Arrays.asList(nums));

2 1list.add(4);

FARSAHAH FEF R
| int[] nums = {1, 2, 3};

2
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3 List<int[]> list = Arrays.asList(nums); // 4%, X2/ List of int[]

4 System.out.println(list.size()); // 1

BERPHEA dnt [ B4R RO —ER, IERERE]: [1,2,3]. 3 List<Integer>:

I | List<Integer> list =

2 Arrays.stream(nums)
3 .boxed ()
4 .collect(Collectors.toList());

9. Bdlifi: Arrays.stream()
BEALRREHGEN L R
I int[] nums = {1, 2, 3, 4, 5};
3 IntStream stream = Arrays.stream(nums) ;

4 int sum = stream.sum(); // 15

LA

I int max = Arrays.stream(nums).max().getAsInt(); // maz

[3%)

double average = Arrays.stream(nums).average().orElse(0); // mean
/7 B B H e

4 int[] even = Arrays.stream(nums).filter(x -> x % 2 == 0).toArray();

w

TARAE I B2 -

1) HlE#EfE: filter O, map(Q);

2) & L#AE: sum() . max(). toArray(). collect(),

R A R R, HAATE IRy, BB A HIETHG, e RERE ] —IK,
e B EP I

I IntStream stream = Arrays.stream(nums);
2 int sum = stream.sum();

3 stream.max(); // “5i%: LAWY F

5 PR BRI, B EREr A

1 int sum

Arrays.stream(nums) .sum() ;

2 int max = Arrays.stream(nums) .max().getAsInt();

SR RBLH AR . MR 2155 Stream<T>

I String[] words = {"hello", "java"};
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[\S}

3 List<String> upper = Arrays.stream(words)

.map(String: :toUpperCase)

5 .collect(Collectors.toList());
IRt Ab o :

I long sum = Arrays.stream(nums)

2 .parallel ()

3 .asLongStream()

4 .sum() ;

FATImE S

A G SN
o BNTTRITHEAE AT
© BPAICRAVALPLA R -
NI AT A AT B R

10. JCAlH N5 ik
D) % AR ERITR

I int[] squares = new int[5];
2

3 Arrays.setAll(squares, i -> i * i); // [0, 1, 4, 9, 16]

2) Uy H R -

| int r = Arrays.compare(new int[]{1, 2, 3}, new int[]1{1, 2, 4}); // result < 0

EMZERATEREDAFICR, HRIGECER R NRESTR
3) A —DAFAE:

I int i = Arrays.mismatch(new int[]1{1, 2, 3}, new int[1{1, 5, 3}); // index == 1
WERPA A e A, R (e -1,

1L WSS
* Arrays.sort () &ERENA
 binarySearch() HjWASEHEF
o YRR Y ] deepToString ()5 T HERTAL LA W i ] deepEquals();
o £1110 HFEXREANS, B ALE ] fe4E 17 [/ — X4
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copyOf () S R RELH IS S 5 DL ;

asList O & [m] [ g KBS ;

* Arrays.asList(int [1) SHEEANEH Y E—PITER;
e Stream AT BRI ABERRR AL 5

HATHEF FIFHATIRA PRIE—E PR

Arrays JOF AR — TR, R — A TR Java A RS TAIA.
FEH IS S IR B 2B, HRIX  BARACR SR RG], HIaiEE—4
B S BT LA FR T

1.3.5 B Sl
WA AR 5C R R 2 03 R -
* Exception: i@#H HFHRNET]. S5 BT [ ;
e Error: jHHEE/R IVM FIEAJE, 540 Out0fMemoryError.
1. 4ldkYt: ArrayIndexOutOfBoundsException
KRR n WEEH, A IARIEHE N -

0 < index < n.

| int[] arr = {1, 2, 3};

[3%)

arr[-11; // # 7
arr[3]; // #BA: BEASETHA 2

3 int a

4 int b

B LR R IR RS R T 1 <= arr.length:
1|/ iR

for (int i = 0; i <= arr.length; i++) {

NS}

3 System.out.println(arr[i]);

4}

5

6 // EH

7 for (int i = 0; i < arr.length; i++) {
8 System.out.println(arr[i]);

9 }

VISR AR R bR, W PASek A :

I 'if (index >= O && index < arr.length) {
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[\S}

System.out.println(arr[index]);
3} else {
System.out.println("Z 5| A& %! ");

~

5}

G & LR ANA S R R

1 // left + right 7] i i
(left + right) / 2;

2 int mid

TR A

1 int mid

left + (right - left) / 2;

Y left Fl right ¥ RGN, tHRAS:

I int mid = (left + right) >>> 1;
Ja e — PR R ITIR, AHA ) BB AR — R R

2. #3459 NullPointerException
BTN null, AR EE TR, 2l 2 i
| int[] arr = null;
2
3 System.out.println(arr.length); // NullPointerEzception
4 System.out.println(arr[0]); // NullPointerEzception

FIERR, S S AR
1 int[] arr;

2 System.out.println(arr[0]);

XA E BT NullPointerException, M &4Wik4iiR: variable arr might not have
been initialized.

YRR, ANEBE I ATRE S R

1 int[J[] matrix = new int([3][];

2

31 // matriz[0] 15k Z null

4 // matriz[0][0] = 1; // NullPointerException

5

6 matrix[0] = new int[2];

7 matrix[0] [0] = 1;
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Bl T DASE B A U RE e -

I int[J[] matrix = new int[3][4];

[}%)

3 matrix[0][0] = 1;

LAPIIRY, WAKKAESNZEEL . AR

I if (matrix != null

2 && row >= 0 &% row < matrix.length && matrix[row] != null
3 && col >= 0 && col < matrix[row].length) {

4 System.out.println(matrix[row] [col]);

50}

3. RAUENLRH . ClassCastException
XS EH PR R AT Z 5 o IR G 1 S bR 28 20 50 i 4 ) H AR 2R BUA — 2L, it

ClassCastException:

I Object[] values = new Object[2];
values[0] = "Hello";

[\8)

”

4| /) LA SR String, Ti#H Integer

5 Integer number = (Integer) values[O];

AR r] DAEE A instanceof #G#r:

| Object value = values[0];
2

3 if (value instanceof String) {

4 String text = (String) value;
5 System.out.println(text);
6}

B A A7 SO A SR A B R A, I AT B T MR Y R 2 -
I String[] words = new Stringl[3];

2 Integer[] numbers = new Integer[3];

4. Bt i ArrayStoreException
Yava LA PV tE, PR R TRAORRATT DA

I Object[] values = new Stringl[3];
ISR Object [T, HSLPREANERIELHIIN & String (1,
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At BB String B null:

| values[0] = "Hello"; // IF#j
> values[1] = 100; // ArrayStoreEzception

JEH 2 -
iEASEE Object[]  (FBfTATERALISLPR /& String[].
%545 ClassCastException [1X HI g :
* ClassCastException: BFEHCMRIE, #HAT T HF R SRHIZE B L0 ;
* ArrayStoreException: [aXREA A T AN

5. B K% : NegativeArraySizeException
B JEARE N L
| int size = -1;
2

3 /int[] arr = new int[sizel; // NegativeArraySizeEzception

AR R R B P A SO T RAER, ARG B ATk A

1 if (size < 0) {

NS}

throw new IllegalArgumentException(
3 "B KN B S
4 )

7 int[] arr = new int[size];

6. {ZT% A ) el
Java AN FeifF ELREAN B AR B R R 4020
| List<String>[] lists = new ArrayList<String>[3]; // % 4%
J R BB A AR, AT BT U HE SEBR e R Y, AL 52 &3R4
T T AR A A R B A -

I List<List<String>> lists = new ArrayList<>();

2
3 lists.add(new ArrayList<>(Q));
4 lists.get(0).add("Hello");

AR S B A Ol A A
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I List<String> list = Arrays.asList("a", "b", "c");

[\

3 String[] arr = list.toArray(new String[0]);

7. WAEA L : OutOfMemoryError
OutOfMemoryError ;& Error, A &31H ) Exception, 24 JVM Joyk A 84 70 ic /e % N 2T,
A e -
L /) NS IEAT
> int[] huge = new int[Integer.MAX_VALUE];

T L R -
o —WRAIEE KRR BRI HIRBAH
o AR (RIORAEA TR A RS )
* JCBRMIE R EABE S
L/ Bk GEBARA
> int[] hugeArray = new int[Integer.MAX_VALUE]; // i 1 OutOfMemoryError
3
4 /) R HEHIR
5 public class MemoryLeak {

6 private static List<byte[]l> cache = new ArrayList<>();
7

8 public static void addToCache() {

9 byte[] data = new byte[1024 * 1024]; // 1MB

10 cache.add(data); // fn A% A5 5, Anf ok EL
11 }

12

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

14 for (int 1 = 0; i < 1000; i++) {

15 addToCache(); // w42 S8 WG HmH

16 }

17 }

18 |}

BRI

o iR A EE AR ;
o [Hif5595] ] (WeakReference) HhEf PNAEM N
o JHE TVM HER/DN.

97



Jete

o5 155 Java i

U1/ AR R B A
2 int batchSize = 1000;

3 for (int i = 0; i < totalSize; i += batchSize) {

4 int size = Math.min(batchSize, totalSize - i);
5 int[] batch = new intl[size];

6 // AFEbatch. ..

7}

o // A5 H (WeakReference) % W& M
0| // YREHTHRERE, TRRNFEERLE,
1| // REFS| R E NS R EAREMETD FRE, 22540 E ik

12 import java.lang.ref.WeakReference;

14 public class Cache {

15 private static Map<String, WeakReference<byte[]l>> cache = new HashMap<>();
16

17 public static void put(String key, byte[] data) {
18 cache.put(key, new WeakReference<>(data));

19 3

20

21 public static bytel[]l get(String key) {

22 WeakReference<byte[]> ref = cache.get (key);
23 return ref != null ? ref.get() : null;

24 }

25 %

AT AT TVM S48 A R e 7

I java -Xmx2g Main

(I R Z RN L, ANREIBE TCIRIG K 755 | it -
WeakReference N2l AffEHL 75 5951 JHFE M BRI S vl RERERS 8% [F1 0, F HLAR 2 o i B A
95| XSS AR AT ] REAR SRR FE o 2R AT o o A o P 2 FIR Al R VA TR RS

8. B HEA T
BB EHAMAR, ] ARG A -
D) BHGIHRZ AN null;
2) PhrfE e 0 < index < length;
3) YRR LI TR e A
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4) XRIFLRIBLZA 5 9 A — 2
5) MERE B AR TR T 28 ;
6) B KR AARTEL

7) BRATHIEAN G | R R A AP AR
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51 EE

Java JgfE

1.4.1 X RHEA

Java B— [ TTH MM R RARTES . X249 F: (Object-Oriented Programming, OOP) 3 i3 ek

—RRY), FARIEEAE BARRXTR, FEEA R R EME AR IR
| BT DO
T ] el PR T o) 0 5 2 PR AR (] ) A P 15 1 R 4 -
o WA RS REL LT, B CBEAM
o MR AR WAZAT LRG0, B TR
fan, it— Y RGN
o JHI [ R RE A KRR T IR N Login (). search(). buy (). pay ) ZFi%K;
o M MIXTEIEE R RS Y7k User. Product. Order. Payment 4528,
T TG B AR
o R AR 7 2 BT R XA ;
o RFDS R AR ML, fET4EP R L
o DA AT AE S A ;
o R T GEAE TR N 3 R IS T A A A

2. REXMR

* 3k (class)
X — BB A M B BT B S i S A .

Bln, FraF TR A A . ERRRST, H BE AT RS nE L, BT e

Y Student Z:

1 class Student {

2

3

4

5

6

7

8

9

String name;
int age;

double score;

void study() {
System.out.println(name + "IF 7553 ");
3

void exam() {
System.out.println(
name + "Zfn 7 Z B, M4E" + score

)
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15}

Student FUR AL W% EAWLEURAT N, TR TR B2k
* X% (object)
G R A R A B 52 (instance).

1 Student si

new Student();

2 | Student s2 = new Student();

s1 Fl s2 5] B ASIA]Y) Student X4,
B RZERTT AEA B C 0 e e :

| 'sl.name = "7k =";
2 sl.age = 20;

3 sl.score = 85.5;

5 s2.name = "Z ",
6 s2.age = 22;

7 s2.score = 92.0;

Bk st Frgl AR Ed:, A BBk s2 fral xR ny)E k.
3. ReyE X
R EEATE AR -

L EMEA A class £ 4 {
/S RREE

[\S)

s/ HEE

6 /7 R TT %

7}

AP NP L ICEATE
1 | Student

2 BankAccount

3 ShoppingCart

T EETER, WS
I public class Student {
2}
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ol A W L
| class Student {
2}

TS UZ N private I protected &1fi.
WER—ADTRZ M5 WA public, WPESCIR44 2020 5 244 M (A -
v // ﬁ:ﬁ?%I Student. java

> public class Student {
30}

4. R4k s sy
— TR T A M R TR
D) pRbiss s
JE G TR G AR BURE -

| class Student {

2 String name;
3 int age;

4 double score;
5}

B E#—A> Student XI5, XX ZMEH A SHA H O ML) name, age Fl score,
oA RAREI, B 28 e S RAF BRI -
o BHORA: 0;
* FREHR: 0.0;
* boolean: false;
e char: '\u0000';
SIHZER: null.
2) WRbJ5 Tk
TR TR R R I THIAT N -

I void study() {

2 System.out.println(name + "IF 773 ");
30}

VAL 5 7 kI, 3% 0578 T UL UG ) 22 w0 4 v g i i 78
| |Student sl = new Student();

2 sl.name = " =";
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3

4 sl.studyQ; // K= F 53

3) Hids
HEAS I TAERIEXT R NI AR (LS A & (ANSR— 2 Ay a8 SRR S , Java 25
e iRt — TS H g g ) -

I Student(String name, int age, double score) {

2 this.name = name;

3 this.age = age;

4 this.score = score;
5}

P A AR A

o WG AR S R A ;
o MEAFBATBRIERE, RS void;
B new GRS G, FREds 2 A ZhHAT
o —PEELE LA S EAFRIRES .
T A R R
I void Student(String name) {

2 this.name = name;

30}
HAEBAREMEZEA void, FrPARE 1444 Student 1) iH % -

. this gty
this F/RMAN S, MR VS FAUBE R R B, WRAMA this K —3%:

1 class Student {

2 String name;

3 int age;

4

5 Student (String name, int age) {
6 this.name = name;

7 this.age = age;

8 X

9 }

Hore

* this.name /R Y HIX G R AT &
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* name F/NMEGHEIEI WSLG

* this.name = name F/NFFZ4{ name ALY 2 HIXS R LA L &
MRS H WL RLAAR, A[PAEHE this:
| Student(String studentName) {

2 name = studentName;

30}
HEPRH A F, @EIESHA SRR AR —2, A this BIFHFRR L EIXT R .

6. XA EIE S
B G AN N -
I K4 KES = new REMESL;

Bt

| Student sl = new Student("7 =", 20, 85.5);
X A& TEA) A AR A -

1 Student si;

2 81 = new Student("7K =", 20, 85.5);

QIEXR G, B RUBRAF TR G R -
LRRGI R KRR
> HEFIHL KR T EO

Bilan:
| System.out.println(sl.name) ;

2 'sl.studyQ;

SERER CEX, BIE, HA):

| class Student {

[3%)

String name;

3 int age;

4 double score;

5

6 Student (String name, int age, double score) {
7 this.name = name;

8 this.age = age;

9 this.score = score;

10 }
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1 Z&: Java Jfe

12 void study() {

13 System.out.println(name + "IF 75273 ");
14 }

15

16 void exam() {

17 System.out.println(

18 name + "Z Y E i, R4 E" + score
19 )3

20 }

21 }

23 public class Main {

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

25 Student sl = new Student("7 =", 20, 85.5);
26 Student s2 = new Student("Z= /", 22, 92.0);
27 sl.studyQ;

28 s2.exam() ;

29 }

30}

o

I KZIEEFS

2 EWEMT FR, KEEE2.0

DA R GA A
X
| Student s1 = new Student();
JERE A -
* new Student () QA XIS ;
o sloaeh| AR, PRAFREIZNRIIGIN, A ENEAY
LIRS UR P82k

s1 — Student X %.
HERIBEPEEU “s1 @ PR3", EEAEFR LS
s1 5] T4 Student X%,
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FIRHARET X RA S

B— XGRS 7 — A5 RN, ZH2sDImiE, A~ 3= R
| | Student sl = new Student("7 =", 20, 85.5);

2 | Student s2 = si;

A
s1 — Student *%,s2 — [ —/> Student X #%.

i, @S EE— TSNS, 55— 5 HARREM 43| 2L -
| 's2.name = "Z[O";

2

3 System.out.println(sl.name); // &

4 System.out.println(s2.name); // Z 1

XHEIFAZBU TR, T st Al s2 IEEGIHFE—PXR.

5 HAZ B R DABRAR AR “BHRL” . RF s1 R4S s2, MHYS T 7R T I M —H s
TR, MARENESE T 5T

B T I A A, N ECii% s s iR A o 4

new Student ("7 =", 20, 85.5);

2 | Student s2 sl;
3 82 = new Student("Z /1", 22, 92.0);

1 Student si

PTG — 4R )G

sl — K=X%,
S2 — KA.
WP T PSS R0 42
Bk s2 Frg | RIS, A5 st g | RS :
| s2.name = "T #";

2
3 System.out.println(sl.name); // 7K —
4 System.out.println(s2.name); // T #

8. null 5|H]
51 A B DMRAFRIR(E null, o e sy 5 | R M 4 -

I Student student = null;
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Al PAHIKTS | 275 A null:

| if (student == null) {

2 System.out.println (" g% A F A4 S £ ") ;
30}

WSE S null 5P, SH NullPointerException:

I Student student = null;
2

3 student.study(); // NullPointerExzception

L, FE5I A aehasmy, W TR :
| if (student !'= null) {

2 student.study () ;
30}

9. XRLEPAEP IS A
I Bn] DURF Java 1247 I NI A -
e } (Stack);
* #: (Heap);
e I¥EX (Method Area) .
1) & (Stack)
M FEEORAF DT YA TRAT W 1R A 1 Jry 7 6

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

2 int age = 20;
3 Student s = new Student();
4}

o JTBEARRAT R age HIEORATELHE 20;
o« JATREI AR R s SRAFAT4E] T ;
© TIRETRG, MR RERAS B A W BB R o

2) i (Heap)
i FH new Q0 G438 W AT HCE e -
| 'Student s = new Student("7 =", 20, 85.5);
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RISIRPESVSE

e s He ) Student X5

name = " gK:‘u

age = 20

L

score = 85.5
X G R ) D R T R — i, PR X RO
3) Ji#kIX (Method Area)
JTEKGE IVM LS B S, TBRAF2EZ0I (5 S, Bl
« RUMARFEE
o R OVE R TR R
o M Z AU IERIA S R
o T
o BT EAE.
ESIE

| class Student {

2 String name;

3 int age;

4

5 Student (String name, int age) {
6 this.name = name;

7 this.age = age;

8 by

10 void study() {
11 System.out.println(name + "IE7E¥3");

13}

TR P ERAFI 2 R AT Je iy 1 6 -
o 254} Student;
* {17 name i age P/ 1L it ;
o AE— MG —A study O Jik;
o DRAFXBE 5 H0 Y 515
HAEXMR K] name = " K=", age = 20 FLEEIRAFHERESF, ALK,
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FERRAERER “RHER”, HIRARIE A R4 .
10, %F G2 0y 2 A i 91 55 1 e Iml i
K4t new G S A7 e SR -
| Student s = new Student();
255 SN TR AT ARG VR, 26 Sk vl Be BUA SR s (Garbage Collector,

GC) T4
B :

1 Student s = new Student();

2|s = null;

AT s = null 5, QEREAHALSI AR EOR T Student X4, A G AFEATA,
WrIEER T HECh TR S — R, SEURRAR AL

| Student s = new Student("7 =", 20, 85.5);
2> s = new Student("Z[]", 22, 92.0);

AR HABS | R JERA “IR=XE57, 2 gl iedt GC B,
o FEFY SN RE A 5 X A I WA Py s 1) 5
o ARRRGIMNAFET IR
* IVM SAECG I ) 5 2l PA T
11, i Tkt G 53 B 2 %
TR — R P M, R AR IR DA 2 4R 20 Ar -
1) o [t b 7 S MRS s i el A 5
2) FERAILFEFRHEAAT N SRS N 2K
3) VRN AN, RIX 5 R ORISR0
4) PRBUEAERIE, B BE0S 52 R LA T A ;
5) AT ANTRDR G 2 1) A S7 B A A EL P S
6) MRAEEATEXTR, FHR MM R RS AT 5
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142 Rk i
RN G e B PR ISR rP A 4R o), AU
. @M (Field);
» 77 (Method);
o H1E#s (Constructor);
o 0%k (Initializer Block);

o N#BZE (Inner Class).

J@ 1 (Field)

VAR R, T RIS E R PPIRES
1. JEPERy Y]
JEPEE YRR Rz A, AR
U A EBARAE [static]l [finall HKEXM BHEA [= A1 E];

fonn:

| class Student {

2 private String name; /) EREE

3 private int age = 18; /) EBEE, BRAWEN
4 static int totalCount = 0; /S KT E

5 static final String SCHOOL = "ABC School"; // Ke &
6 }

 static FRZEMEETREE;
e final F/R%EM: HAEBORAL —K

2. ey, JOB LR

| class Student {

2 String name; /) LT E

3 static int totalCount; // X4 &

4

5 void study(String course) { // course: /7, {2 F#L &

6 int hours = 2; /) REHEE

7 System.out.println(name + "% 3" + course + hours + "/NHf");
8 }

9 }

B SRR BRI A A AE BT heap 5 method A EGA(E, JREfA EAE stack JTA BIALH.
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1

2

3

4

5

6

7

8

S

[\S)

class Student {

String name;

}

Student s1 = new Student();
Student s2 = new Student();
sl.name = "5k =";

s2.name = "Z ",

AR A — DRI T AR RIS,

class Student {

String name;

static int totalCount = 0;
Student (String name) {

this.name = name;

totalCount++;
}
}
Student s1 = new Student("iK —
Student s2 = new Student ("Z Y

System.out.println(Student.tot

WA V5 -

II);
")
alCount); // 2

112
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f b it IS P Ja A
JL Frpr, HHEAL FKrpr, HHEAR DR NL PR AR
static bin A static N
AR MRS H BRI T JET—WHEEH
et H H I R REID AN
e i 9] Bl 0T AT Bl S P I BORASAFAE Bl T AE A S A A
AR BEXTRAFHCAESE Heap ' J& T2E0EE, 2% T 7% A B E W Stack Hr
FIHATJ ¥ X Method
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KBIAERIR ARG HOHEIR", RN B RIA .

4. GV BRI PG 1E
MEAEIE, AR AR Y 5L 2 IS EAE -
o BHRAL: 0;
TFREA: 0.0;
char: '\u0000';

* boolean: false;

2R null,

| | class DefaultValue {

2 int number;

3 double price;

4 boolean active;

5 String name;

6

7 void show() {

8 System.out.println(number); // 0

9 System.out.println(price); // 0.0
10 System.out.println(active); // false
11 System.out.println(name) ; // null
12 }

13}

JrER AL B e EL PR -

| 'void test() {

2 int number;

3 // System.out.println(number); // %ii%45i%: number KAWL
4

5 number = 10;

6 System.out.println(number) ; // EH

7}

5. JEYERY B
W HAFIRIER AN private, I IS HEHANE

| class Person {

2 private int age;
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4 public int getAge() {

5 return age;

6 3

;

8 public void setAge(int age) {

9 if (age >= 0 && age <= 150) {
10 this.age = age;

1 } else {

12 throw new IllegalArgumentException ("4 ¥4 1 & %");
13 }

14 }

15}

BRI -

o FRFON G NS ;

o B Ik ARl B A AR

o RERLT . BRSO A

o BUNFRSEILIS, A5 W SR A .
Jitk (Method)
T E TR KB R BB HATIIAT A . Java PRI EMA IR . 3 AR 2R BU MR, ANREMAL
FEAE
1. Jjim gty

L EMBAE A [static]l REMERAE FE 4 (GHIK) {

AR
return K [E1H;

[\S)

4}

B :

| public int add(int a, int b) {
2 int result = a + b;
3 return result;

4}

—MIE TR
o VIMMBATT: 4 H AR ] WIE R
o REMEZEA: HUE T IRIR M RR2E A ;
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s JTEA T EER /NG AAE
« ZHINFR: FE L AL
o A OTEATRIRARZ
void FIRITVAMNIR I GER
| public void sayHello() {
2 System.out.println("Hello");

2. SR
WRYEIR A SRR EE, T AR 2 DU R A 5
L/ 5K TREE
> void sayHi() {
3 System.out.println("Hi");
4}
5
6 | // A5H. LREEE
7 void printSum(int a, int b) {

8 System.out.println(a + b);

n |/ BEH. AEREE
12 String getName() {

13 return "K=";

16 // ALK, AREE

17 ' double circleArea(double radius) {

18 return Math.PI * radius * radius;
19}

e Eqr i a vt

ﬁﬁg‘{f)ﬁx *

o 3k void LML IE 5 AT R AR AR 0] AH B 2 A {5
* return {8 ; LR EIIRIAIGEE
* void J¥EH A DAE ] return; $EEIZE R T

3. JBis ik SRRk
SEBIITIRE TG, VR o s R R 5 U
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| class Student {

2 String name;

3

4 void study() {

5 System.out.println(name + "IF 7523 ");
6 b

7}

9 Student s = new Student();
10 S.name = "FK =";

11 s.study(Q);

HSTHARET IS, WRERRAH N :

| class MathUtil {

2 static int square(int number) {
3 return number * number;

4 b

5}

6

7 int result = MathUtil.square(5);
TR SRS, N BE BRG] this, WAREE DTN S5 BIAL & s i ik

4. JitEWN
TG [BME ) ¥ A] DA ph R A -
| student.study();
AIREHER AT A 5IRME . it B3k
| |double area = circle.circleArea(5.0);

2 System.out.println(circle.circleArea(5.0));

3 double total = circle.circleArea(5.0) + 10;

RO, SRR R A B SR, T IRAFSH SRR TR
A DTG, .

5. Jji:d#k (Overload)
[l — A m] DL XA, REEAINSEBIRAN
| ' class Calculator {

2 int add(int a, int b) {
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3 return a + b;

4 }

5

6 double add(double a, double b) {
7 return a + b;

8 }

9

10 int add(int a, int b, int c) {

11 return a + b + c;

12 }

13

14 String add(String text, int number) {
15 return text + number;

16 }

17}

SHRGNRA R AL |
© ZHANHANR;
© SRR
o ZRCRBRYHARTIIR 3 ANTF] o

6. w2554 (Varargs)
WSV I EREINE NS 2 A RS S

)

| void printNames(String... names) {
2 for (String name : names) {

3 System.out.println(name) ;
4 by

50}

6
7 printNames() ;
8 printNames ("7 =");

9 printNames("# =", "HEIn, "EH);
TE N, names 4% M ALHE . KL :
o WU AR . SR
o —MHVERZE HEEAE — SR
o M[ARSHNINL TS HB Feh)q
o i IR AT DU A5 AR 504 .

117



o5 155 Java i

7. Java B E e (W17
Java HUE{RALE. WRITER, ESELEHEES.
FEASE T 1 ) e B (L A B A -
| static void change(int number) {
2 number = 100;
30}
4
5 int number = 10;
6 change (number) ;

7 System.out.println(number); // 10

TN AL 2 5 I A -

| class Person {

2 String name;

30}

4

5 static void rename(Person person) {

6 person.name = "Z[]";

9 Person p = new Person();
10 p.name = "7 =";
11 rename(p);

12 System.out.println(p.name); // 21

12 person MISLZ p RAFHYZ AT R EIAS, (HXPAGITgmE—M X%, it Eee

OGNS, B T AR S A2 .
A LS AN 2L LS G ) -

| static void replace(Person person) {

2 person = new Person();
3 person.name = "f #"; // i new Person() i “TH” Y
4}

6 Person p = new Person();

7 p.name = "7k =";

8 replace(p);

9 System.out.println(p.name); // K= (FEA{Epk &K “EH” )
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IR R A BASRAS RS “BRialA"; IR SHIE] 51 mEIA"
8. Ik
R T IR P B R

| int factorial(int n) {

if @==01]ln==1) {

[39)

3 return 1; // HIAH e
4 b

5 return n * factorial(n - 1); // [&H H3E#H
6 X

TE TR B 33 VA A o T

BB
o BRUCTA AR I
o A RBTRT DA RIS BE /N ] 2 ) i
I S AW EEE AR 2812850 TR ] e StackOverflowError.
Kiiiss (Constructor)
P AR ORI, TR S S BT . PRSP 5T mew 1 TVM 52
B, AR A TT IR &R
1. fyiEdsny ]

LR A KA (EEFIR) {
2 M TE A
30}

Bl :

| class Person {

[\S)

String name;

3 int age;

4

5 public Person(String name, int age) {
6 this.name = name;

7 this.age = age;

8 b

9}

A HAT DA R
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o s AR S R A e AN ;

o MEARBATRMMEER, # void BARES

o APEXRETS -SSR S

o A3 AT DAEE R

o MIEASANHENE ] static, final. abstract ZFEHIfT.

2. BRMEES w E A
URAPEAFEPUETIE AT, dikd s A it — oStk

| class Animal {

2 int legs;
3 String name;
41}

5

6 Animal animal = new Animal();

BT DA
I 'Animal() {
2 super () ;

30}

HEREfy B TR SR, ikt A A st oSk as .

| class Car {

2 Car(String color) {
3 b
41}

5

6 |Car c1 = new Car("416"); // Car c2 = new Car(); // #FFE4E%E: FHELSHEE

ik /ve 2 iab e i DI VA R e Vel

1 class Car {

2 Car() {

3 X

4

5 Car(String color) {
6 }

7}

3. MG dEk
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st gt ] DMREA [ SHEE M a oy =

| class Student {

2 String name;

3 int age;

4 String school;

5

6 Student () {

7 b

8

9 Student (String name, int age) {
10 this.name = name;

11 this.age = age;

12 }

13

14 Student (String name, int age, String school) {
15 this.name = name;

16 this.age = age;

17 this.school = school;

18 }

19}

A MR T 4 Fh SE S R E

| Student s1 = new Student();

2 ' Student s2 = new Student("7K =", 20);

3 | Student s3

new Student("Z ", 21, "ABC University");

4. [ this(...) VAR &
—MHERS T PAME A this (.. ) A g, WO EZAR:

1 class Student {

2 String name;

3 int age;

4 String school;

5

6 Student (String name, int age) {
7 this.name = name;

8 this.age = age;

9 b

10
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11 Student (String name, int age, String school) {

12 this(name, age); // V& 7 — /My &
13 this.school = school;

14 }

15}

F] -

» this(...) HAEGEMELRF;

* this(...) WM TS —ARiEA];
e Y N K A Ee ) NS B I PSS A R e = iabienliDi
o [Al— Mg A REFEIE XS this (.. .) Fl super(...).

5. M ZRIPIIR IR
R RERHAIE. A% BRI, SCBIE T AL AN I 2R

D) m#ERJE: TVM iz Person ZE 515 ;
2) SrfidaEinl: FEHEPIFFH A Person X440t 25 A] ;
3) JEERaatt
i. BRAWIUA/L: name=null, age=0;
ii. AW #A String name=" BRIA4”; WHAAT;
4) WIS
i R ASE K=" 205
ii. PATHE A N IR(ETEH) - name=" 5K =", age=20;
5) RIS AL p femdEh Ry XS
QIR GG, W] AFRRAE O S a1 -

| class InitOrder {

2 int number = 10; /7 BRAA BN

3 InitOrder() {

4 number = 30; /7 e BRI
5 }

6}

8 InitOrder obj = new InitOrder();
9 obj.number = 40; /7 QB R JE B IR BE

x4 obj.number A 40,
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1

B Java Jife

6. JavaBean I JERIE R
{45 JavaBean 3 i HAG DR £5# -

o R A public;
o AT S IR
o JEMLEH WY private;
o JH T getter A setter 5[] J@ .

public class UserBean {

private String name;

private int age;

public UserBean() {
}

public String getName() {

return name;

public void setName(String name) {

this.name = name;

public int getAge() {

return age,

public void setAge(int age) {

this.age = age;

fCi% e (Initializer Block)

R LRI IR AL AR H A TS ARG B AN R S AU B

TR EAR R o
L. i

A static Bifi:

I class Config {

123
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2 static String version;

3

4 static {

5 version = "1.0.0";

6 System.out.println("jn# & ") ;
7 }

8}

AL

* BTRIBINHII 2

* TERWIGIEB BT, Wl Rdr—k

o AIDAEIEVT SR, ASGE LR UG e Bk B s ] this
LR AR IR A 2 SR . R A . W TR R R I B TR SR S IR Y R, RN
LY il S ZE A RS AU R

7/

- AR
AERFESA TR BARFR N SE BRI IR Bk -

| class Person {

2 String name;
int age;
4
5 {
6 age = 18;
7 System.out.println("HATIFFHSRDHR");
8 }

10 Person(String name) {

11 this.name = name;

14}

2 System.out.println("#H AT & ") ;

== .
T‘ralg_:_l; ‘

o REEX RIS PAT, HIETRES AR
o AT DA 1) SE A5 A8 A RIS B
o TEWRFZ AT T 2 S iR a2
ANad, TR 22 3T AR Al # AR AT DASRBUSE @ AL TR, XA E AL E .
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3. SEREPATINF
[l — 2 i T B i Ak SRR B 24 BCE A TR PR Hh ) o8 B P00 T

| class InitDemo {

2 static int staticNumber = print("1. FA LT T HM4");
3

4 static {

5 print("2. FFA MR

6 }

;

8 int number = print("3. L@ T EHEL");
9

10 {

1 print ("4. GF AR

12 }

13

14 InitDemo() {

15 print("5. 34" ;

16 }

17

18 static int print(String message) {
19 System.out.println(message);
20 return O;

21 }

2}

23

24 InitDemo d1 = new InitDemo();

25 InitDemo d2 = new InitDemo();

Ky LA -

. BAREAHNL
BARTDR
S BAT IR A
RS KRR
Hy1E %

LK AR
£l FSYME
HyiE %

n
g b W o WD
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4. Jaim IR
7Y AR AT DAGE P 10X e R ) A ) £ P B

| 'void test() {

2 {

3 int number = 10;

4 System.out.println(number) ;

5 }

6

7 // System.out.println(number); // %i4Eik: U8 H1EH B
s}

SR A 2RI 5L, WA BT B PATERZ AL E N A S AR
P2k (Inner Class)
R ITE S — D REENTE, A X R T, FFuE— DR 2 AT IR .
L. NI SR
P4
o RS N ERZE
o HSIRESE: ) static IR SRR AR08 (static nested class)
o JAR;
. [EANERZ.

2. AR R 0 P
RSN R TSR ERE R AR SN R T, OB AN S NIRRT 42 -

| class Outer {

2 private int value = 10;

3

4 class Inner {

5 void show() {

6 System.out.println(value);
7 }

8 }

9 }

TEAMIRIE AT - VR LA BT 5
| public void outerMethod() {
2 InnerClass inner = new InnerClass(); // H 4| ZEH# L2

3 inner.innerMethod();
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| Outer outer = new Outer();

2 QOuter.Inner inner = outer.new Inner();

3 inner.show();

R
o ATPAERVTFISNTER SEHIALDT, 4 private Ji 5
o NEEMEHESA O (U static int num; ), PR BRSNS SLBILEAE
« WTDABE S Outer . this WIF R KM AL S

BN, 4 NSNERI L 5 [F] 44 1 -

| class Outer {

2 int number = 10;

3

4 class Inner {

5 int number = 20;

6

7 void show() {

8 int number = 30;

9 System.out.println(number) ; // 30
10 System.out.println(this.number); // 20
11 System.out.println(Outer.this.number); // 10
12 }

13 }

14}
. AR ER

FRES B RIS 42 -

| class Outer {

[3%)

private static int value = 10;

w

private int instanceValue = 20;

4
5 static class Nested {

6 void show() {

7 System.out.println(value);

8 // System.out.printin(instanceValue); // 86 BB A
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| Outer.Nested nested = new Outer.Nested();

2 nested.show();

FRgL:

4. Rk

o UMMM ZR DY (FOMERS S A" B, AR REIR B SL B4k )
o M PAMILEHESHER (AN static void method()), A4 F AR sy jm&”

SRyt AP WA E Dy IR A e, I REAE LA sk A -

1

2
Z

-
J

4

5

6

public class Outer {

}

private int outerField=10;

public void outerMethod(){

final int num = 1; //7 DL[A# X 2 # final
class Inner{

public void innerMethod(){
/AR BEERTATRE G T EFHRHLE, SAMEfinal RABGME L E
System.out.println(" i [/ E L4 E % " + outerField + num);

}
InnerClass innerClass=new InnerClass(); //F & & 4 a0 = 1{F

innerClass.innerMethod () ;

SRy M7 Y A A SR AL B, %A B2 final BY effectively final (#3%2 L:ff) final) : $572
RN BAE final, (HAMIGRE A FRRIRIE.

5. AR
AN ISP eIt i AN SN DI oS

| 'Runnable task = new Runnable() {

2

3

4

@0verride

public void run() {

System.out.println("HATHESE");
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8 task.run();

EFR:

* E 5L Runnable FYREA 2K

o SLHIEYENZ B A SR — RS
o FERFLRG IS task.
B4 N AR T] PAGR R — >3 2 -
| Animal animal = new Animal() {

2 @0verride

void sound() {

4 System.out.println (" F");

6 };

X A A G AR R e 1, B Java @ # (Lo i) Lambda:

| Runnable task = () -> System.out.println("#H fT{E%");

R

s BeAMES (RONcARY), R
o WY — KRB — M H

Q5L B

6. INTBIXTLE

Ry P WL LHMIBI R F MR8 5 5K
PSR A TS Ui ESIUEST U S g NS SO E outer.new Inner()
S ESR U IESIUES U S N TP SO new Outer.Nested()
IGHIES Jrikss et ARSI I AEPTEAE RN new
ERANEIES ik B BARY new #HHRX OL...

1.3 AR A R

7. It 248 RS

o BPRPRNESE: SR AT M AMRIERY private S5, SLEL “NEREREE 7
o AURBEEHEMT: 24— RO — KRR, AR L2 i AR
o LA G Rl RAEFAAEEE . MR R, B NSl s O 2 R
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1.43 Hi%2k (Abstract)
MK T IR —FA SR A RBY - A T TR R A WREEA Ty, (EHF HAR S
NIFFHETERL
1. fi%R
i [f] abstract BHHAIIEFR M

| abstract class Animal {

2 String name;

3

4 public void eat() {

5 System.out.println(name + "IF7ZE"Z4");
6 }

;

8 public abstract void shout();

9 }

RICHA TR

* AfEETEME new QIR R

o AIDAMGLE ROV R MR AN Uy ik

s WUAEMR I, WalCle B %Ik
o FEAEARIMEN, N TRREMG 45

| Animal animal = new Animal(); // %4ii45i%

2. R Iiik
R IR R TR, AR R

I public abstract void shout();

CHE RN R SRS I

o {ifi f} abstract 1&1ffi;

o WHITEIE, LA-545R;

o WERRITENIEUIE SR

o AREf# [ private. static mf final &/fi.
TRIBA G J5 1
A TS IAL S A R S I A S v
| class Dog extends Animal {

2 @0verride
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3 public void shout() {

4 System.out.println("EEE");
5 }

6 }

8§ class Cat extends Animal {

9 @0verride

10 public void shout() {

11 System.out.println (" ") ;
12 b

13}

WERFIEWA LTI T, Z TR R 525
| abstract class Bird extends Animal {

2}

3. RRLZ &
EIRARE LA R IR, (AR A GEE S | R [ BAR T2 4

I Animal dog

new Dog();

2 Animal cat = new Cat();

3
4 dog.shout(); // EEE
5 cat.shoutQ); // Wi

SCBR I A TE, S PR B BR GLE

4. G RIS
BRI CLE SR TESS . T WA SR 1 B 57

| labstract class Person {

2 String name;

3

4 public Person(String name) {
5 this.name = name;

6 }

7}

9 class Student extends Person {
10 public Student(String name) {

11 super (name) ;
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MBI S A RE N T BRI G SEN R, mRAE R I Gl super (.. .) JHH,

5. {ERETRI
* abstract class 5 final class ANHE[RIIHHH : Aﬁﬁ%%jﬁ%ﬁéﬁﬁﬁ, a8 kg kK
o MMRIEAREM £inal: FHRITIREORES, final A LHE
o RSB TR, TR TERERAMRTIE N, A2
o WMRIATVAE TS, TR SRR Y B 5

RIS BT —RA C AR :
RIME IR AATATIRE”, RARTIATTEM XN IIREN IR BB
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%1 = Java i fe

144 #$:10 (Interface)
BT AT NG FE ek A TR Se T e, (HE & AN B A ] S22

L 20 X
ffif interface KT E L :

I public interface Flyable {

2 void fly(Q);

30}

BOHAATRER:
* AGEBEAZME ] new GIEEA
o A
o BRI T AW A

o ZKifiid implements SEILHE
B ORGSR AR — A8 2 0

| Flyable f = new Flyable(); // %4417

2. Bk b
e VA
W
s WOk
o BRI

« FATTIE
| interface Example {
2 int MAX_SIZE = 100; /S EE
3
4 void execute(); VA ik YRS
5
6 default void show() { /7 BRINTT
7 System.out.println("show");
8 }
9
10 static void print() { A VRS

11 System.out.println("print");
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1 Z&: Java Jfe

14 private void helper() { // fAH %%, JDK 9+
15 System.out.println("helper");
16 }
17}
3. B
PO A s BRIAER 2 : public static final
PR -
| interface Config {
2 int MAX_SIZE = 100;
30}
ST
| interface Config {
2 public static final int MAX_SIZE = 100;
30}

EORERTROAS, @fddE 02
I System.out.println(Config.MAX_SIZE);
AR SCE S B A&, I HLR R E P W I 52 iR R 4E .

4. R Ijik
HE T S o T iR T IAEAKR )& public abstract
PR
| interface Flyable {
2 void fly();
30}

ST

| interface Flyable {

2 public abstract void fly(Q);
30}

WMRIAERAEW, BHIAAR, AnSs;
5. N

{Fi [l implements SEPHE I
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15 Java Gife

| interface Flyable {
2 void fly(Q);

30}

4

5 class Bird implements Flyable {

6 @0verride

7 public void fly() {

8 System.out.println(" % JF 75 K");
9 }

10}

SR N R B
o WL LI ETRRITIE, WREEIH TR ITE, WM RIS 2E
o SCP IR IO public

| abstract class Animal implements Flyable {
2 /TN RAEI fFlyO
30}

F N JTABA public, [RIESEHLIFAS BRI AR MR -
I class Bird implements Flyable {
2 void fly() { } // 4R W EHMRAZ

6. 2
Java FFRYIEHBEAR— A0, HR AR S22 0
| interface Flyable {
2 void fly(Q);
30}
4
5 interface Swimmable {
6 void swim();
7}
8

9 class Duck implements Flyable, Swimmable {

10 @0verride

11 public void fly() {

12 System.out.println (" F F 74 K");
13 }
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15 @0verride

0 public void swim(Q) {

17 System.out.println ("% F IF ZjFK") ;
18 }

19}

FA AT AFEGR AR — AN AR IRl R SE B2 A4 10
1 class Duck extends Animal

2 implements Flyable, Swimmable {
30}

EYE P ise: extends R % implements #H 1, #HH 2

7. ENZHOR
H ] extends kA 1, I AT AR N AOR 244210 -
| interface Flyable {
2 void f1ly(Q);
30}
4
5 interface Swimmable {

6 void swim();

9 interface Amphibious extends Flyable, Swimmable {

10 void move();

SH TR ORZE, FESCEL O AT A 1 R R R O R

| class Duck implements Amphibious {

2 @0verride

3 public void fly() { }
4

5 @0verride

6 public void swim() { }
7

8 @0verride

9 public void move() { }
10}
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8. L&
5 AT DAL AT S B LR 42 -

| interface Payment {

2 void pay(double amount);

5 class Alipay implements Payment {

6 @0verride

7 public void pay(double amount) {

8 System.out.println(" % = % {i: " + amount);
9 b

10}

12 class WeChatPay implements Payment {

13 @0verride

14 public void pay(double amount) {

15 System.out.println("/{Z % {f: " + amount);
16 }

17}

(I EAR et A NEIPSIIESOE X
| Payment payment = new Alipay();
2 payment.pay(100) ;

3

4 payment = new WeChatPay() ;

5 payment.pay(100);

PR 7 MO Payment 21, W] AR & DA ) 52 81 o

9. BihJji: (JDK 8+)
BN T ] default B0, HA N VEM:

| interface Vehicle {

2 default void start() {

3 System.out.println("x# T L E31");
4 }

50}

ENINR LTS

o PR\ JE public;
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o SEHETUL AR, Wl CLEREEY;
| class Car implements Vehicle {

2}

3
4 Car car = new Car();

5 car.start();
EOAT BT TR A LR OL T, A O3 hg i@ H Y 6E

10. #4713 (JDK 8+)
BEOHSHTERTROARS:

| interface MathTool {

2 static int add(int a, int b) {
3 return a + b;

4 }

5}

HAE 2 0 B -

| int result = MathTool.add(2, 3);
BOES T EASSLIE K, AR SR G/ H

11. R A Jiik (JDK 9+)
B nl DA AL 5 ¥R R

| interface Logger {

2 default void info(String message) {
3 print ("INFO", message) ;

4 b

5

6 default void error(String message) {
7 print ("ERROR", message);

8 b

10 private void print(String level, String message) {

11 System.out.println(level + ": " + message);
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FA Tk
o BRI, ARERCE I M ES
o BRI TWAEIAIT IR 18] 1 A TR
12. BRINT5 Tk g
R — ARSI L S AR AEOA DT ik, SEBRL i 3 B -

1 interface A {

2 default void show() {

3 System.out.println("A");
4 b

5}

6

7 interface B {

8 default void show() {

9 System.out.println("B");

13 ' class C implements A, B {

14 @0verride

15 public void show() {

16 System.out.println("C");
17 }

18 |}

AT AR A A% D BRI S B -

1 class C implements A, B {

2 @0verride

3 public void show() {
4 A.super.show();
5 }

6}

WRAITIE G VEINTT A e, SefM ATk (e THem).

13. %N
HAE— S ERE LR R B 1, AT PAfE ] @Functionallnterface f£r:

| @FunctionalInterface

> interface Calculator {
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3 int calculate(int a, int b);

41}

PRI D AT A Lambda 26k X503 -

| Calculator add = (a, b) -> a + b;

)
Z

3 System.out.println(add.calculate(2, 3));
BOATTIE . ST EMRAA TTEA 2T AR T iR 40
14. g0 GAGR I X

% HE S5 0 il PN

i interface abstract class

XA RNEEE LB NEEE LG

LS B A " PAA RS

J 5 HigE X A PASE S BAS RE AN RS
Tk g, BN EEHMAATE MR

AR K F — AP AN — R BBAR— R
FEAEH hikx g R 46 FHE— R R S RPRAS AT N

LA O SR I R
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1.4.5 ¥4k (Encapsulation)
SRS SR 2 R 6 Ty A R T i S A [ B S e S S S E i ST v
1. B A A
AT A A SCEP AR S

o JPILEE: RUBEhREM ARSI, HBHEITAEA;

o RERE: KB MERERAE BN R H ST R — A2

o B IIRBALIZE, IR AT AR R

o JEPEBEE: (] private FRRJEME, Ay vE R R A SR E L

B AR AR P U B private, T2 A RER L ERITIRE, T RIBA TR Z50

i IFSBER RS
2. JEPEEE

JE LB T A IR
1) ffi[] private 1 AL &

2) PRI IR EUE O P AR

| class Person {

2 private String name;

3 private int age;

4

5 public String getName() {

6 return name;

7 b

8

9 public void setName(String name) {

10 this.name = name;

11 }

12

13 public int getAge() {

14 return age;

15 b

16

17 public void setAge(int age) {

8 if (age >= 0 && age <= 150) {
19 this.age = age;

20 } else {
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21 System.out.println (" A E");
22 +

23 }

24 |}

SRR AN BE LIV M AL A TR 1k -

| Person person = new Person();

[3%)

3|// person.age = -10; // ‘hF4Hi%
4 person.setAge(20);
5 System.out.println(person.getAge());

B AL
o RAME: B IRANTAU RS A ARE R
o MIPEPE: ATDATET A IR . B H A
o WYEpbE s BRSNS, R AR AME AN ;
o SME: WHIE RS TIRAITIE, A TN .

3. BUREHREF
Tava {1 DU A 17 25 5142 i 2K B 53 ) ] LR

fe i fF AR FHu AR Hbi
private v X X X
R VA4 X X
protected VA, v X
public VAR, v v

% 1.5: Java BURB AT 1 15 )75

* private
FRBFE M E P, T ROBE MR A 3k

| class Account {

2 private double balance;
50}
© WRATBLR

AGYFRHBIRFI, R ARVFR— A AP A2

I class PackageTool {

142



o5 155 Java i

2 void execute() {
3 }
4}

* protected
[ A B2 AT AT s AN [R)E A 128t m] DA S 4R 8 R
| | class Animal {

2 protected String name;

30}

AFEE TV protected N, Uil MU ALY R L, A REFF IR “IE
i F-2EXF SR T ARG DT A7

* public
I;ﬂﬂ@, H AR AR R AT ), 38 TSR R APL
VIR A NEI R -
private < 44 < protected < public
T4 ] DLRE R AL
TN public BHAE AR
J A B U Fefr A B 22 W fe
JEA T ¥ DU AR R 22 ] feE
eyt DU AR R 42 W e
AR e DU AR R 22 W fe
JRyTAL ANREMEH

7 1.6 AR i i:8 Y

4. (g E%E: package 55 import
1) package
package [ TR H Y FIRI @M.

| package com.example.model;

2
3 public class User {

4}
(EUDEECY (SR
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o FRINREA LA
o RN RIZEZ 8] R AR A FRIPSE ;
o Mo HRkE BRA protected il 7 MYE H ;
o KRBT H K] 53 A AN R o
AN[R] B H AT DAAFAE ] 44 26 -
| com.example.user.User

2 com.example.admin.User

B HOR A BIERE, I e/ NG T A
| com.example.project.model

2 com.example.project.service

LA 5 PR H SRGEAA X R:

| package com.example.model;

Xt R H 5% :
src/
com/
example/
model/

User. java
package PN T IR SCPFR Sl Tan (RERERRSD), —ANDRSCPEIR 2 L AT — A~ sl

2) import
import T fAifb H A P R BRI B 5 .
AMFEH import:

I java.util.ArraylList<String> list = new java.util.ArrayList<>();

ffi ] import:

| | import java.util.ArrayList;

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

import AR HIEN M A, MABLRITEN ;2 v UL (0 S faf B 44 7K

3) import iy IR
REEC LY

I | import java.util.ArrayList;
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o WRATFEAC

I import java.util.x*;

MAEYHEP A, AXEHSA T RZEE,
° ﬁ%mmg%/\3

I | import static java.lang.Math.PI;

)

import static java.lang.Math.sqrt;

4 double area = PI * 4;

5 double value = sqrt(16);

HSAN T HARE 2SR RS oL, (o B Al RERR AR m] B

4) $%%%AB@§§*“
PAFEALEE AR E R FA:
o MFIEPITE A A A A ;
* java.lang fH YA ;
o U SERE R E A PR T | YR
Biltmn:

| String name = "Java';
2 System.out.println(name) ;

3 | Integer number = 10;

String. System fll Integer #iJ& T java.lang, KM AFEFIHFA.

5) WIHRBL e
TR PR R 24 288, N RE R I id o 1] B4 R IX A AT T
fonn:
| import java.util.Date;
2| // import java.sql.Date; // %W %

BRI 22 /DA — ST B T SE R E 44

I | java.util.Date utilDate = new java.util.Date();

> java.sql.Date sqlDate = new java.sql.Date(0);

6) WA IS5 )
Java JFSCPFE H 4% I VAR Y H 5

| package com.example.test;
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2

3 import java.util.ArrayList;

4 import static java.lang.Math.PI;
5

6 public class Main {

Rll: package — import — 2. 2 B 7= IH
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1.4.6 Zkk1E (Inheritance)
Yok THIREZ A is-a KR . TERUIERRXECAMWEERN T, HAEERE 8N eg
H O IRE.
L. ARRIGHEA T 70
Java ffi ] extends H A 4R KR -
I class X% {

2}

3

~

class ¥ extends X% {
50}

B :

| class Person {

[3%)

String name;

4 public void eat() {

5 System.out.println(name + "IF7"Z{R");
6 }

7}

9 class Student extends Person {

10 String school;

11

12 public void study() {

13 System.out.println(name + "IF 73 ");
14 X

15}

QI TRNE)E, ATDAGEH IR0t AT DA I A AC AR H. 24 B AU A AL 0 A A8 B -

| | Student student = new Student();

[\S)

3 student.name = "iK =";

4 student.school = "jF M A",

6 student.eat();
7 student.studyQ;

g AT 2RAR BRI T AR 5 56 AL IE 0 IR R AL .
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QI RGN, ISR ST, RGBT TR G 4%

| class Person {

2 String name;

3

4 public Person(String name) {

5 this.name = name;

6 System.out.println(" 4 £44E #");
7 }

s}

10 class Student extends Person {

11 String school;

13 public Student(String name, String school) {
14 super (name) ;

15 this.school = school;

16 System.out.println("F K& &) ;

17 }

18}

AT

| ' Student student = new Student("iK =", "JFMHLAFE");

RS g A W\ A S R, S il H Shi i :

1 super();

P, ARACREA LS Bt dd:, TR BT ACRE A MG

| | class Parent {

2 public Parent(String name) {
3 +
4}

6 class Child extends Parent {

7 public Child() {

8 super ("ZIA L") ;
9 }

10 | }

00 2t B 1R
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2. HORHY T AR -
o R A FFELE MG
o PR A AT
« BNLGHRAUA R
o NITEE G M SR A

3. BhoRity R B
o Java 28 HCRRip gk
o —AEHBEA A HBEARK, HIava IR IZHK
o MKV A Z A ERETE
o A R AR E R REGR K java. lang. Object
Bk
I class Animal {

2}

4 class Mammal extends Animal {
5}

6

7 class Dog extends Mammal {

8}

ke
I class Dog extends Animal, Mammal {

E VI O SE T T

[38)

30}

—REBHBBAR AL, HATARSEHZ 0
| | class Duck extends Animal implements Flyable, Swimmable {

2}

4. RGPPSR
TIPS A RER AN T2, (BT IEREM B HEVT AR ML, BT 1 b i D5 R AR
* public: F-IHHE A AT
* protected: [m]ELERARR AT T Al AT ;
o BAERUR A TR 528 0] AT ] ;
e private: FANREEEEIN.
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| class Parent {

2 public int publicValue;

3 protected int protectedValue;
4 int defaultValue;

5 private int privateValue;

6}

8 class Child extends Parent {

9 public void test() {

10 ZaEnSiad

11 System.out.println(publicValue);

12 System.out.println(protectedValue) ;

13

14 /7 TR T DA ]

15 System.out.println(defaultValue);

16

17 /) SRR SRR E BT E R R A A
18 // System.out.println(privateValue);
19 }

20 | }

ALY private BURAIIRIET 2GSRIy, (H AU AR EE D, AR AL
RIS PR T IR RS

5. 1R B U ) AL B
YA R IR MSCERUA R I, Java $52 IR DA ¥ 244 -

AR R — MR — IR

| class Parent {

2 String name = "§C§§ﬁiﬁi";

3

4 public void show() {

5 System.out.println(" X % 5 E");
6 }

7}

9 class Child extends Parent {

10 String name = "-F &k 0"
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12 public void printName() {

13 String name = "F L E";

14

15 System.out.println(name) ; /) R &
16 System.out.println(this.name); // 2 ik fi
17 System.out.println(super.name); // X 2% ik i
18 +

19

20 @0verride

21 public void show() {

2 System.out.println("F £ 7 %E");

23 }

24

25 public void printMethod() {

26 show() ; /TR ®

27 this.show(; // T 774

28 super.show(); // X £ %

29 +

30 |}

Hopr:

* this FIRBANIR;

* super F/R Y HIRR RIS o
WA EBAEZ SRS, IR BN BRI (F28E LT 53ERA MR LR
W, HASBMACTAL R, MR RERNTRERFNAFL); AW DAL ELZEES

. JiikdY (Override)
R RIS TR E LA R B A W SE Ik

| class Animal {

2 public void shout() {

3 System.out.println("Zh 4 & 1 E & ");
4 +

50}

7 class Dog extends Animal {

8 @0verride

9 public void shout() {

10 System.out.println("J/EEE");
1 }
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2}

ARG | ) 5~ 28X G i -
| 'Animal animal = new Dog();

2 animal.shout(); // JE/E/E

ST BRI AT A PR APAL, E AT B R R SR ST T 5 R T
TR B LL LM

) I ARIS MR AR

2) HASTR void i IEELATHI

3) 1SR 0] DR IR T, Bty bV ] 267

4) AT VLA RE L K07 T b

S) FAIF ARSI BT KIS 534 :

6) HILHH QOverride, iLAHIFAH AR A EMES.

HVISRIEL

| class Parent {

[39)

public Number getValue() {

3 return 1;

7 class Child extends Parent {

8 @0verride

9 public Integer getValue() {
10 return 2;

11 }

12}

PR EIALRR -

| class Parent {

[39)

protected void execute() {

3 }

6 class Child extends Parent {
7 @0verride

8 public void execute() {
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9 }
10}

AR B RER S
« private Jjih: THEART L
tinal Jrik: WIEE LS
stavic ik BT, FUAERATS AR
P WRRANE, HUCRREES.
7. T S TR

%o HE S #i% (Override) Hi#% (Overload)

YL DALY RIEHTRZIE M R AR A2

Jiiki ¥k WA ] WA ]

SR WA TR WA

B HH [7] B A 3 [ 23 AREACEEIR [HE X 7

Vi LR ANBEHE/ N BT ISR

e BITIE S E EnEilinG

FRIEM LR RSiES?) Fe it —ZhBERI A R SR A

LT PR EE SRR R

8. this 5 super

JiBo this super

DI IS A this.name super .name

VR YA this.show() super . show()

VA A 1 this(...) super(...)

FIRIGR EETROE S HIRT G AR ER 4

2% 1.8: this 5 super LI

(e SaN:E
* this(...) Fl super(...) #RLABUNL T HIMERS 55— SR 1EA]
o [d— s ORI B3RS this (.. .) Fl super(...);
o FEEARZ RN BRTE UG R R
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o MR T B LN BRI SR T A -

1 class Student extends Person {

2 String school;

3

4 public Student(String name) {

5 this(name, "ZtiAF");

6 }

;

8 public Student(String name, String school) {
9 super (name) ;

10 this.school = school;

9. PRy it
MR FoR I IRARY is-a &R AR, fiRshYy, SRR L.
ANEPRMAR . FREAE R, B2 A .
IEEPURINAC T
| class Engine {

¥

[3%)

4 class Car {
5 private Engine engine;

6 X

MoRFIRN CTIGE MR, AEFR PR RIE S IR,
HAEHEIETFAERBBE KRR, A ML eHIEAK.
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1.4.7 %21 (Polymorphism)

Z A48 ARG USRI AR I %, A R AR, RIS 0 SRR AT .
1. ZEMERIBX
S LB E
| REXRAE FIHELE = new TEO;

Bl :

| class Person {
2 public void introduce() {

3 System.out.println("#& Z — /> A");

7 'class Student extends Person {

8 @0verride

9 public void introduce() {

10 System.out.println("#& & — & F4");
3 }

12

13 public void study() {

14 System.out.println(" 4 IF £ 2

15 }

16}

BE AL A6 ) TR 4 -

| Person person = new Student();

> person.introduce(); // & — 44
3| // person.study(); // wmiFEHRE

Hor:
* person 4R 2 Person
* person [1izfTHIZEA 2 Student
o GRS UACVETT Person SN EATHTAFIRYE Student T 11k

RAEGIAMAT— SR, AR T4, BRI R E L E
SCHY 5L
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2. SPEIO G T e
X

| Person person = new Student();
PATEN
SR A, BT R,
o P BARYE 2L Y Person HIKTIN 575 I AT ;
o BT BORYE AT D1 5L PR A ) Student X5 P E AT E ik

P -

| person.introduce(); // Person W iri:, i
2| // person.study(); // Person B AT, HEEIR

FIREIRX R AFAE study O, (HE|HIZEALUN Person, HiEgs Gk XTIV 12500 T35
3. &MU

FH LR Ia A TIN Z2 ROk, TR

1) FAAEMR R R BHE AL IR R

2) SR LG G T REEL BSR4 ;

3) TREGREBIITE, MINTEBITIRRI AR L

FeREHRUL, TR EE AR SE U BB (HIR TRECA IR, AN A&

AFORMACESEH, ToiRRBL “[Fl—J5ik, AFESEH” Bk
4. RV DT TR AR B

KPIHERABITNZE, WRARANEFIZITNZE.

| class Person {

2 int age = 50;

3

4 public void showAge() {

5 System.out.println(age);
6 b

7}

9 class Student extends Person {

10 int age = 20;

11

12 @0verride

13 public void showAge() {
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14 System.out.println(age);

| Person person = new Student();

[\S)

3 System.out.println(person.age); // 50 (X % #jage)
4 person.showAge(); // 20

m

JEIAE -
J 577 BRG0G0 e

o 5 5 RSB AR R R A 5L b R B e
AL, PR BRAS Hiafrint 24

o HS static F¥E

* A private Jjik

o iR

o RN G AR B SEBI A AR

5. 1] LER!
KRG UNFAN SRS N FRA 1 R, @ Hh Java 531580

| | Student student = new Student();

fin

2 Person person = student;

R AR S R

| Person person = new Student();

) AR i
o W DATIL A F G
o AT ABHASIT TR IS
o AR BRI TR 5
] ERERUR 2T R TR, PR I ek B E .
6. Il P67
S50 PSR R T TR ) F

| Person person = new Student();
> Student student = (Student) person;
3 student.study(;
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o] MRV RE MRS T RAY, A REMASR GA B  H SR A
NIRRT TR

1

2

3

Person

person = new Person();

Student student = (Student) person; // ClassCastEzception

[A 4 person SLPRTE AT & Person X4, 1M A& Student X4,
TE) FEEAUET, P DAMEN] instanceof JABTR; 0 S Br e 7 :

1

2

3

4

if (person instanceof Student) {

Student student = (Student) person;

student.study Q) ;

¥

i

| %% instanceof KA

1R [7{H "N boolean:

1

Person

System
System
System

person = new Student();

.out.println(person instanceof Student); // true
.out.println(person instanceof Person); // true

.out.println(person instanceof Object); // true

ARG A A null:

1

[39)

Person

System

Bozs

person = null;

.out.println(person instanceof Student); // false

BT R AT ASR AR SE B AR -

interface Payment {

void pay(double amount);

class Alipay implements Payment {

@0verride

public void pay(double amount) {

System.out.println(" % f = ") ;
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12 class WeChatPay implements Payment {

13 @0verride

14 public void pay(double amount) {

15 System.out.println (" & % f");
16 }

17}

| Payment payment = new Alipay();
> payment.pay(100);

4 payment = new WeChatPay();
5 payment.pay(100);

TR BAHOlE Payment #2211, W DA SRR AS [F] S AFSEEE
8. WWHL
EEER BB REHFH S

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

Horr:

* List @z 1288

* ArrayList j2 HARSLHAE;

o WK List, A DARR A ML
il :

I List<String> list = new LinkedList<>();
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1.4.8 ‘H Wi, (Design Patterns)
B E X WA A LR A i WIS B iR . EAREE R, WA RBEE,
M2 2R SR G PME K R — PP
AT VT LA
 BBIRA (Singleton) : % AR ;
o Wit kK (Template Method ) : [ & A TIRAE ;
» L) B (Factory): R GAHE;
o R (Proxy) : 5 G5 ) H MR I BE -
ML, (Singleton)
BB PIIE— TR T HAA— 2B, RS Ui A L,
FEARS I
1. fiiff] private 1kl 45 ;
2. TR EBLRATME—SE Bl ;
3. SRS B ST B R SE B

(141 & ey | =i WA R F et

I class Singleton {

2 public static final Singleton INSTANCE = new Singleton();
3

4 private Singleton() {}

50}

(E i

| ConfigManager cl = ConfigManager.getInstance();

[\e)

ConfigManager c2 = ConfigManager.getInstance();

4 | System.out.println(cl == c2); // true

==y .
TS

o SCILRTE
« RARGEZ4E
o RIMBBEIELS], AR YIIRL .

WL B R I A B R R

I 'public static synchronized Singleton getInstance() {
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if (instance == null) {

[}

w

instance = new Singleton();

- }
5 return instance;
6}

XL 4, BRI getInstance ) #HRFEEHAFH, WHEEBINTAY.

BoEB] stk
| enum Singleton {

INSTANCE;

)

4 /7 T A 7 i A R
5 public void doSomething() {
6 System.out.println ("L 252 F") ;

P :

| Singleton.INSTANCE.doSomething(); // #H Vi /A

3 Singleton s1 = Singleton.INSTANCE;
4 Singleton s2 = Singleton.INSTANCE;

W

6 System.out.println(sl == s2); // true

SCHR H B, o AR 2

| class Singleton {

2 private static final Singleton INSTANCE =
3 new Singleton();

4

5 private Singleton() {

6 }

7

8 public static Singleton getInstance() {

9 return INSTANCE;

10 }

i}
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Moz R SRR R, TVM LR UESE (I E— 1
LR -

o EJRICEE L

o HEEHEAR

o ATE PSS

o« TEEHLTR IR 4
AR R BN ARG NG — 5, RERIE—A TVM 8 2 g b vy 2o —A~5261.

Bk Ji 3 (Template Method)
BRI FAEATE AR rh i SRR REAR AR, R R AP IR A 45 15T
U/ R E X R AR

2 abstract class Game {

3 abstract void initialize();

4 abstract void startPlay();

5 abstract void endPlay();

6

7 public final void play() {

8 initialize(); /7 A

9 startPlay(); /7 Tg &
10 endPlay(); /7 R,
1 }

12}

14| /) BEFBER S T RLA

15 class Cricket extends Game {

16 void initialize() { System.out.println("Cricket JF&##H."); ¥
17 void startPlay() { System.out.println("Cricket JF & #:"); }

18 void endPlay() { System.out.println("Cricket JF &% #®"); }

19 |}

WS

o Zb s HAMEEE, (Hiln 2 HAR;
o BB, SRS AR R MR
o MEZUMLE BARAE, P siily A IR

162



o5 155 Java i

BRI SR E “ett4 . PB4, TREvE ‘B EEEAMT.

TJ X (Factory)
T B AEd AR R, (R OB R ISR, AR E OB BAR SE k.

WA L) —AT) HRESEaEA RS
L/ R EXTAE R ERATA
2 interface Phone {

3 void make();

6|/ B d 1 A FAL
7  class HuaweiPhone implements Phone {
8 @0verride

9 public void make() {
10 System.out.println("4 P~ 4 FH.");

14 /7 BRFE 2 ERFAMN

15 class IPhone implements Phone {

16 @0verride

17 public void make() {

18 System.out.println("4 F= E FH.");
19 }

20}

2/ BRI X ARGEF R
23 class PhoneFactory {

24 /) WRAE S A B F

25 public static Phone createPhone(String type) {

26 if ("huawei".equals(type)) {

27 return new HuaweiPhone();

28 } else if ("iphone".equals(type)) {

29 return new IPhone();

30 } else {

31 throw new IllegalArgumentException ("t 4n F4[ 27 ");
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32 }
33 }
34}

35

36 | /7 WA

37 public class SimpleFactoryDemo {

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

39 Phone huawei = PhoneFactory.createPhone("huawei');
40 huawei.make(); // Hrii: A 7484 F 4

41

42 Phone iphone = PhoneFactory.createPhone("iphone");
43 iphone.make (); // #i: AR FAL

44 }

45 ' }

PURREEF AT L, 0 b AN T B BT R AR G o SR T 1 7 o P 5 5 BB AT R Y
2, JIRIEAR,
] B L)l E RO — A BT, (HAET GoF $ iy 23 it i iis,

L) U5k O R R T
L/ PR

interface Phone {

\e)

3 void make();

6| /7 BARFE R A FA
7 ' class HuaweiPhone implements Phone {
8 @0verride

9 public void make() {
10 System.out.println("4 =44 FAHL");

14| // BAKFE R SERFAL

15 class IPhone implements Phone {

16 @0verride

17 public void make() {

18 System.out.println("4 F= E FH.");
19 }
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20 }

2|/ T Ea s 2B &7 %

23 interface PhoneFactory {

24 Phone createPhone();

25}

26

27/ BRI 1 R T (A F)

28 class HuaweiFactory implements PhoneFactory {

29 @0verride

30 public Phone createPhone() {
31 return new HuaweiPhone();
32 }

33}

34

35|/ BRI 20 SERT) (AFFEREFAN)

36 class IPhoneFactory implements PhoneFactory {

37 Q@0verride

38 public Phone createPhone() {

39 return new IPhone();

40 }

41 |}

42

3| /7 MR

44 public class FactoryMethodDemo {

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

46 PhoneFactory huaweiFactory = new HuaweiFactory();
47 Phone huawei = huaweiFactory.createPhone() ;

48 huawei.make(); // #rt: A48 4 FH

49

50 PhoneFactory iphoneFactory = new IPhoneFactory();
51 Phone iphone = iphoneFactory.createPhone();

52 iphone.make (); // #ii @ A 7R FA

53 }

54}

Dol Fre “TFREIN” GO L 26, LResEARM).
B REEHE (AT, AR
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% 1) IE— RPN S B = g (TER—r= ), B T g8,
L/ FERETL FAL

2 interface Phone {

3 void makePhone();

6|/ Fitkn2 TR dE (5FIKHK)
7 interface Charger {

8 void makeCharger();

1 /7 %Ak

12 class HuaweiPhone implements Phone {

13 Q@0verride

14 public void makePhone() {

15 System.out.println ("4 F=4E 4 FH");
16 }

17}

18 class HuaweiCharger implements Charger {

19 @0verride

20 public void makeCharger() {

21 System.out.println("4 F= 4 4 75 ") ;
22 3

23}

24

25| // ERFE R

26 class IPhone implements Phone {

27 @0verride

28 public void makePhone() {

29 System.out.println("4 =R FHL");
30 +

310}

32 class IPhoneCharger implements Charger {
33 Q@0verride

34 public void makeCharger() {

35 System.out.println("A4 F=3F & 75 # Z4") ;
36 +

37}

38
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VK E SRR SR € k- ViYL

40 interface AbstractFactory {

[98)
=]

41 Phone createPhone();

42 Charger createCharger();
43 |}

44

45 /) AT (EFEHFRIR)

46 class HuaweiFactory implements AbstractFactory {

47 @0verride

48 public Phone createPhone() {

49 return new HuaweiPhone();

50 }

51 @0verride

52 public Charger createCharger() {
53 return new HuaweiCharger();
54 }

55 F

s10// FRT) (AEFFERFRkK)

58 class IPhoneFactory implements AbstractFactory {

59 @0verride

60 public Phone createPhone() {

61 return new IPhone();

62 }

63 @0verride

64 public Charger createCharger() {
65 return new IPhoneCharger();
66 }

67

68
6 | // Mz,

70 public class AbstractFactoryDemo {

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

72 /7 R P ik

73 AbstractFactory huaweiFactory = new HuaweiFactory();

74 huaweiFactory.createPhone () .makePhone() ; // W A FRAE A FAL
75 huaweiFactory.createCharger () .makeCharger(); // %l A7k 758 &
76

77 /7 ERIERTE fik
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78 AbstractFactory iphoneFactory = new IPhoneFactory();

79 iphoneFactory.createPhone () .makePhone () ; /s EFEERFAN

80 iphoneFactory.createCharger () .makeCharger(); // %t A F F 7 2

81 }

82}

=T 7 g R
B BDaiH W
PR TS —A L) QAT PRI > HAR AR
LIk B O —AS LT PR S, RS R
it —ANL) KR SRR e B i i

% 1.9: =R = Heag

T RO E:
© MES AR S ]
o FeumA 2Ry B E AR ;
o AR PR AOBHE D B R K
o ETG—E N RAIRE
LB (Proxy)
PRBEAE ACBEXF RIEHIS HASXTR BT, HAEAE S H bR 00N Mo b e«
HRBERAE R S =6
o P PSR H AR ] S B 1T 5
o HARRSR: HIESATL 55 2RI 4 ;
o fUBNR: Fpf BRI AT A

A RBE AUHE S Hpde——XF Ny, gmiiieh e .
/S MBEM: RS

interface Image {

o

(98]

void display(Q);

6| // BRFEME: KB X (FRR#ME)
7 class Reallmage implements Image {

8 private String filename;
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24

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

public RealImage(String filename) {
this.filename = filename;

loadFromDisk(); // #4L M ah 4k o & (G AT)

private void loadFromDisk() {
System.out.println("/uz & i : " + filename);

Q@O0verride
public void display() {
System.out.println("Z7r & i : " + filename);

// RIXTZ: 4| X RealImagelly 37 18], 3 fn & 45 ¢

class ProxyImage implements Image {

private Reallmage reallmage;

private String filename;

public ProxyImage(String filename) {

this.filename = filename;

@0verride

public void display() {
/7 FERJuE: AT E WA A E AL
if (realImage == null) {

reallmage = new Reallmage(filename) ;

}
/7 Midm B A6
System.out.println("H &: EEZETFE A" ;
A ViR NS E 8o
realImage.display();
System.out.println("H &: EHF B R TR ;

a8 | // MR
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49 public class StaticProxyDemo {

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

51 Image image = new ProxyImage(" /i % .jpg");
52

53 /S F—RER S EE R

54 image.display();

55 /EZRER EERR (RFREANMR)

56 image.display();

57 }

58 |}

DU s e, REPIETEHITT 2 48 .
B BTG HARRIN R AR, KTTa (Ek “FFRIEN”).

JDK Z A0 DK SR sf T A AR YT %, 02 InvocationHandler:

I import java.lang.reflect.InvocationHandler;
2 import java.lang.reflect.Method;

3 import java.lang.reflect.Proxy;

51/ MREA (ZAED)

6 interface UserService {

7 void login(String username);
8 void logout();
o}

u |/ BRRA R (BRERE)

12 class UserServiceImpl implements UserService {

13 @0verride

14 public void login(String username) {
15 System.out.println(username + "E g ");
16 }

17

18 @0verride

19 public void logout() {

20 System.out.println("& 1 & E");
21 }

2}

23

24
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26 import java.lang.reflect.InvocationHandler;

27 import java.lang.reflect.Method;

28
29 | /**
30| * S£FH InvocationHandler 3 1H: X EFHAREWHZ D, ERLMEH invoke F ik,
31| * target AT E: HFiEEANE (W0 UserServiceImpl
S2p) , REFEEICHEAEZEN LS T &
3| * dnvoke Jrd: REMZWHFA T ERAMEHINIA T E (LT 3" ) -
33| * prozy: FHAAKHREREZARE (—FAA) -
34| * method: Y[ HAM FE (W login = logout) .
35| * args: HikwSEE (W login F ik username %) .
36| * PATHAE: WERE - WRERTE - FERE, X2 “HE” BNz

37, */
38 class LogHandler implements InvocationHandler {

39 private Object target; // RiF Hirxt & M5l A (ZREMT L)

40

41 /s T ENE R

42 public LogHandler (Object target) {

43 this.target = target;

44 }

45

46 /KRBT TARERZN T LR EREXE

47 @0verride

48 public Object invoke(Object proxy, Method method, Object[] args) throws Throwable {
49 /7 1. WEME: By EPATHNERE (nITHE )

50 System.out.println(" H &: " + method.getName() + "7 jx fFib4iT");
51

52 /2. WRAEBHRNEH LT E (FATEEH L EEH)

53 Object result = method.invoke(target, args); // K4t H 4577 %=
54

55 /7 3. JEERE: BNy EPTEREE (iTHE )

56 System.out.println(" [ & : " + method.getName() + "7 /T4 7 ");
57

58 return result; // R[E BT EHHATER

59 }

60

61

62 | /**
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o« BH 12 AEERAKPAEE, AEBELRERAL.

64 * F$B 3 Prozy.newProzylnstance() =4 R AREX LM B F L, JUM
AHEEBATHE S E - MNERT UserService D RILXK, JREIH LA,

65| * FI| 4 WHREXZE login 0 logout F kM, T HEPATERN RN T &, MELHN
LogHandler ] invoke Jri: (X#t=MEd “£&” H) .

66 | */

67 public class DynamicProxyDemo {

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

69 /7 1. RREANE (REBRFHXLR)

70 UserService userService = new UserServiceImpl();

71

72 /7 2. RIERELEE, EANERGR (FRAERERER)

73 LogHandler handler = new LogHandler (userService);

74

75 /7 3. FHIAEKRERL (B!t JVMEZATH A2 )

76 UserService proxy = (UserService) Proxy.newProxyInstance(

77 UserService.class.getClassLoader(), // ZEfnai s (JH 4% 04 £ jmit 2)
78 new Class[]{UserService.class}, // BfrgEn (RENZELIMHED)
79 handler /7 REBATER (7 A B g 2 35)
80 )

81

82 /7 4. FRREX L F % (FUFEF UserServicel ik, Lo RELERE)

83 proxy.login("7k ="); // & FI R H LoginTy /%

84 proxy.logout(); /7 B RIEHE logout 7 %

85 }

86 | }

Horp:

1. i proxy.login(” 5k =7) — B AAFFAE, #EA LogHandler.invoke() J5v%
2. invoke J7yEH:
* JEATH “H&: login JPATFIAIAT” (RIEIE5E)
* i 1T method.invoke(target, args) & ] H An%1 5t UserServicelmpl [ login 7%k — Hith “3K
SR
o HATH! “Hii: login HYEHATE R (G EIEE)
3. proxy.logout() FYPATIIAER] b, mASLH T “TARA” Mo HARIT AN H 20 fE
IDK B &ABHER HARR RS 1 o AR H RSB B 10, HESRIE 8 n] DARE B T 4R i AU
A, 0 CGLIB.
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FILN - AOP; HGidsrks AURICHR:; ThAE .

PUFRBERT LEBe
B B HIW I RISE75 s
SR BRIt S B B RUE. . SR
B BN, AVRASEA G DR
T B Sy BP0 44 SHRIIE . AT
FaBHs BRI Bk B, 4. AOP

2% 1.10: 5 W R0 Hu i
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1.5 Java i HIZR
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1.5.1 Object 2k

java.lang.Object ;g Java KR RIS WER—REH BAYORHASE, HiFdt2BOALE YR
7K Object.

| | class Person {

2}

ST

I class Person extends Object {

>}

PeAmRERR, HEEH R F R T DATR{EZS Object 5] :

I |Object obj1
2 Object obj2

new Person();
new int[]1{1, 2, 3};
5 Object obj3 = "Java';

L ik

Jitd; i

equals(Object obj) FIR Y B R S 7 — DR R E AN
hashCode () AT Do e Sl e oy B e 3 e P
toString() RN G FEAFER A

getClass() R X RIZAT I TR Y Class X4
clone() DI RENA, G AR 2 B
wait(). notify(). notifyAll() T LA SR 5iE A

finalize() EIRFE, NS HEAT SRR

7% 1.11: Object Ky WL ¥

2. equals() Jjik
1 IR B SR P BT G R TS A, S equals O
I | class Person {
2 String name;
3 int age;
4
5 // E5equalsh ik, WM 4FEH

6 @0verride
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7 public boolean equals(Object obj) {

8 /7 1. BRM: BEME R HEMFE

9 if (this == obj) return true;

10 /7 2. BABH AR nul LR AT KA A

11 if (obj == null) return false;

12 /7 3. REFM: KR KBS ZRAF

13 if (getClass() != obj.getClass()) return false;
14 /4 WAEB R AR X R

15 Person p = (Person) obj;

16 return name.equals(p.name) && age == p.age;
17 }

18}

IEWHIY equals O W2 DA 205E -
e (M x.equals(x) Wik true
o %FFRPE: WA x.equals(y) K true, N y.equals(x) HAAZH true
o btk R xE Ty, Hy%T 2z, WxOWHET 2
o —BME: XPGAREAERS, ISR —E
o JEEKRY null MR false

3. hashCode() Jj{
hashCode () & [l—A~ int ZRAAIGAFAY, FBH]T HashMap. HashSet ZEMAdlu4lify .
TS equals O AR RV A T
I @0verride
> public int hashCode() {

3 return Objects.hash(name, age);

4}
equals() 5 hashCode () WAZiH /2 :
o WP G equals O HIBIFRSE, EATHING A iDL AR
o WA PR R AR A — e A 55
o WA RN R TP ASX G— e A AH 45
o AEXZATRE ARG A RD , X AE UFR A A e o
Fi5 equals ) B, LK ES hashCode O . HN), LEMZLEA T AT RE LB IRAE 1R

| ' Person pl = new Person("iKk =", 20);

> Person p2 = new Person("7K =", 20);

3
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9

1 Z&: Java Jfe

4 HashSet<Person> set = new HashSet<>();
5 set.add(pl);
6

7 System.out.println(set.contains(p2));

R HEE equals () (i kA IEHES hashCode (), contains(p2) A fEiR[H| false,
W A P IR DA T AL BRE A -

1) HR#E hashCode () &/ ] REFIAH ;

2) TEARTP A equals O K5HfELER .

I hashCode () FARCHUBAENL, equals ) MBCRAMIN. S S0 7 010 R MR A 42
A RashSet o ff:h HashMap G HER IS, 7500 ] R TCTE FRUCH B AR 4.

toString () Jjik
toString ) TR [EIXF G I FAFER IR
SNINAE STCESVE
| Person@4e25154f
HIB AN -
R+ 0+ I i+ 7N B R.
N T IO L, R

1  @0verride

[\S)

public String toString() {

3 return "Person{name='" + name + "', age=" + age + "}";
41}

IR, 2 H3IAN toString O

| Person person = new Person("7 =", 20);

[\S)

3 System.out.println(person) ;

4 System.out.println("Jf F{5 E: " + person);

APAEFEH T

| System.out.println(person.toString());

toString () MR [ . ARSMGAEE, (HANH R . 2 MR SF SR .

getClass() Jjik
getClass O REIXFGETTHI B S :
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1 | Object

3 | System.
4 | System.
5 | System.

obj

out
out

out

= new Person("7K =", 20);
.println(obj.getClass()); // class Person
.println(obj.getClass() .getName()); // Person

.println(obj.getClass() .getSimpleName()); // Person

RG] 2680 Object, getClass O 1HFIMIIR XTI R LFRiB  TRAL,

I Object obj = "Java";

[\S)

3 System.out.println(obj.getClass() .getSimpleName()); // String

getClass() Ji final Jrik, THARES.

6. Object 5 &
T A X5 E8 BT Object 2584, Kt Object nfLIZAT 204t :

| public static void printObject(Object obj) {

2 System.out.println(obj) ;

30}

4

W

printObject("Java");

6 printObject(100);

7 printObject(new Person("ik =", 20));

o

printObject (100) &JCRFEEARZRA int HEHE4H N Integer X4,
B2, #id Object 5| H HBEE TN Object HREHEY I ¥A:

1 | Object

obj

= new Person("7K =", 20);

2| // obj.getName(); // “hiF4i%

TSI R

I if (obj instanceof Person) {

2 Person person = (Person) obj;

w

System.out.println(person);

Object iy L= R

| ArrayList<Object> list = new ArrayList<>(Q);

[3%)

3 list.add("Java");
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4 1ist.add(100);
5 list.add(new Person("7 =", 20));

XA ] AP R 2R Z R R, 5 S M) 188 5 S 2R A W T [ 2 28
| Object element = list.get(0);

3 if (element instanceof String) {

4 String text = (String) element;

5}

Kbt A, WAREEGICR ISR, Ao R ARz AL

| ArrayList<Person> people = new ArrayList<>();
RURE T ATE SR BT BORL BRI, /o il e AT 26 A A 1%
8. Ak

e clone()
BT EHIX4%, {H O0bject.clone() 42 protected J5¥%, F H.H 52K IESLHY Cloneable.,
BN TEREE H & T3 #5 DL X g i 5 | 2R 2B 53 A7) AT B4 1) [/ — SRR
LRI, R A A A A A . LT e R TR P R

* wait(). notify(). notifyAll()

TR R PME, AR 0 G A i [ 25 (A vl 1 -
| synchronized (lock) {

2 lock.wait();
30}

XEIVEE T IH KPR, W ECA synchronized {FH] .

e finalize()
W CAEF, HAAATI RN TR, REEH T P S0 Bl P B4 S5
RN ] try-with-resources B 35K AT A AT B
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1.5.2 Wrapper

Java P EEARBRRBA RN G, AREIRFM A, WAREZAZ BRI . i, Java ly
TP EARR IR TR 3Ede (Wrapper Class) | (EEEA S AGRE AT ALAXT S (172
XSG MR FE

AR BRI b R
HEA B pa Ry (RS Pk
byte Byte Number
short Short Number
int Integer Number
long Long Number
float Float Number
double Double Number
char Character I
boolean Boolean i
% 1.12: Java SEAKIRISH 5 (135
F132RE 21 32 BEAE A AL -

o [EEARAIN] AVE IR A ;

o (EEARBA] DAFEETE SR G B0z BUZE M

o PRALEAFRR AR RUNEE . SRR S T H

o BOLBUE TG %8 5, U Integer .MAX_VALUE fil Integer .MIN VALUE,
BN, 12 BN RE B B R A
| List<int> numbers; /) YRR

> List<Integer> numbers; // IF7#i

PR LR AR
Hi (Boxing) CRARRAGREAKINSE IR NI AR IR AR

I int num = 10;
2
M AA

5 Integer numObjl = Integer.valueOf (num); // T3 54
4 Integer numObj2 = num; // H 3% 4
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P Java HORN I ] (25 p i -

I Integer numObj = new Integer(10); // f i+

Pri (Unboxing)  HRARIE HER5 6L JERT QAN X0 B B AR Jd e 28 2

I Integer numObj = 10;

2

3 int numl = numObj.intValue(); // T = 4f4

numObj; // H {4

4 int num2

AR E A SR AL TR A HRAE T A
* byteValue()

shortValue()

intValue()

longValue()

floatValue()
e doubleValue()

AaEmi S AR M IDK 1.5 JFf, i vl DAE 3058 U AN AR (e 28 27 R A 4tk
5; // B kA
2 int y = x; V=R kY

I Integer x

4 Integer a = 5;

5 Integer b = 3;

6 Integer c = a + b;
ik

I Integer ¢ = a + b;
KE 7 AT R

L. K a flb HEIIFEA int;

2. PATHRAOIE

3. FEER HEIAHN Integer,
A PATT AR AR A -

| Integer c¢ = Integer.valueOf(a.intValue() + b.intValue());
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FREH A B ISR 2 [l iy e it
TR RO R AR IO A f 2R parseXxx O FRETA:

| int i = Integer.parseInt("123");

2 long 1 = Long.parseLong("1000");
3 double d = Double.parseDouble("3.14");

4 boolean flag = Boolean.parseBoolean("true");

Hor:
e parselnt() 1%[A] int;
 parseLong() 1% 7] long;
 parseDouble() &[] double;
* parseBoolean() i%|7] boolean.,
PSRN SR, W 2 NumberFormatException:

I int num = Integer.parselnt("abc"); // NumberFormatEzception

PRI, R PAGE ] 7 A 2 -

1 try {
2 int num = Integer.parselnt("123");
3 System.out.println(num) ;

4} catch (NumberFormatException e) {
5 System.out.println("Fff &1 &6k 40"
6}

TR ORI R AR valueOf O J7ik:
| Integer i = Integer.valueOf("123");

2 Double d = Double.valueOf("3.14");

3 Boolean flag = Boolean.valueOf("true");

TH Sy

| int a = Integer.parselnt("123"); // R E int
> Integer b = Integer.value0f("123");  // iR [E] Integer

AR BRI A A HEF (T String. valueOf ()

I String sl = String.valueOf (123);
String.value0£f(3.14);

2 String s2
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3 String s3 = String.valueOf (true);

AT DA A3 2R 1 toString O Fik:

Integer.toString(123);

I | String si
2 String s2 = Double.toString(3.14);

FAFER P RE SE Bl -
I | String s = 123 + "";
HR T RIBERE, WEEEE:

I String s = String.valueOf(123);

Integer £% {¢ Bl

Java 27— E BN Integer X5, HHEEH T, BRAGAEERN:
128 <x <127

Biltn:

|  Integer a = 127;

> Integer b = 127;

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

BRIR 127 (TR AFEE N, a Fil b Al RES | H [Al— 1R FERT 4R
| | Integer c = 128;
2 Integer d = 128;

4 | System.out.println(c == d); // BEH false
5 System.out.println(c.equals(d)); // true

AREMHR AT LR IB R AN A . TOIRRE R NI, #RN(E ] -

I c.equals(d)

AWPRY null
R T, AT PASRAF null:

I Integer num = null;

T REARAE A RE PR AT null:

| lint num = null; // 4 &F4%
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L(E M null W22k A B s, &4l NullPointerException:

| | Integer numObj = null;

2 int num = numObj; // NullPointerException

H AR H Sh PR S5 T

| int num = numObj.intValue();

{HHE numObj 24 null, JE¥EEA intvValue().
BRI, FERAR B 364 T 255 1 W -

| | Integer numObj = null;

2

3 if (aumObj != null) {
4 int num = numQObj;
5}

AT AT BRI -

I | Integer numObj = null;

2 int num = numObj == null ? O : numObj;

AR H N T H i1k
Bk ()

| int result = Integer.compare(10, 20);

SE AUy
CNFE: A
o TR PAKONIS;
C RFE: AR

MG ME ()

| System.out.println(Integer.MAX_VALUE);

o

System.out.println(Integer.MIN_VALUE) ;

4 System.out.println(Double.MAX_VALUE);
5 System.out.println(Double.MIN_VALUE);

i 2E &, Double.MIN_VALUE F/ni/NYIERL, HARLIEmH A LT
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AhEee (A

| System.out.println(Integer.toBinaryString(10)); // 1010
2 System.out.println(Integer.toOctalString(10)); // 12
3 System.out.println(Integer.toHexString(10)); // a

L nT AR IR E D A A s -

| int binary = Integer.parselnt("1010", 2);

(3]

int octal = Integer.parselnt("12", 8);
3 int hex = Integer.parselnt("ff", 16);

5 System.out.println(binary); // 10
6 System.out.println(octal); // 10
7 System.out.println(hex); // 255

WHRRLRA
Java A A2 B H BEAF 5 | HRAY, LA BEE IS

| 'List<int> scores; // 43i%4i%

IVAC RS

| List<Integer> scores = new ArrayList<>();

[\S)

3 scores.add(90); // H#E4
4 scores.add(85);
5 scores.add(95);

7 for (int score : scores) {

8 // B

9 System.out.println(score);
10|}
TEPA_EA

e scores.add(90) ¥ int HZ2EFE N Integer;
o HAGEA for JHINKF Integer HIYFFE N int.
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1.5.3 AR MR
Java Hp 5L R A PRA DR HE:

* String: ANA[AFFELFH
e StringBuilder: WARFLFE, W T HLRIRE;
* StringBuffer: WZRTFATHE, HVFZ TR A WAL ;
* Character: JEAEEIA char ULk,
String SR AR
String & Java iR R Z —, ATRR—ANDFFFTFH.
BAR Java PP TRR F RS, B String AT AR Z 28 (& 15 AR
), MR EAR AL
FREBHEHNGS, PRI ERG]S:

I | char letter = 'A'; // char XA (EAXFELXA)
=2

2 | String text = "A"; // String XA (FEFHeEF RA—NFH, CHWERGRE String)
3 String name = "Alice";
String [ A~ n] 48

String ;e — AN, AIFFEXR—BAE, HANRMAEHHEN.
TR A private final char valuel] fEEEFAF, MBI

abc";

sl + "d"; // Lbr Est% A, WAL HIE KN "abed "X £

1 String si1

2 String s2

Al -

1 | String text = "hello";

2 text.toUpperCase();

3 | System.out.println(text); // hello

toUpperCase () R[] T —ANEr A7 (H5IH), (AAE text JhIRHG 1 R4
At BORAFAREE R, W5 H T -

| text = text.toUpperCase();
2> | System.out.println(text); // HELLO

RILHRZEX > PR RALE final AR, (HPARFER G| A2 ] DASCKH $8 ) HABXT R .

String St 2B R AR R AR AR AL
TR O B R G S A
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o ETIEZNURBLZ I ZF R
© TAFERRISAE ] A 2 ST

* WA {EN HashMap HYH#

o WERSCPREEAR. 2o MZE LS BRSO PIE SME L

String %t 41 Gl

BERI P RE i I S B AT A T R A AT AR
I | String strl = "hello";
2 | String str2 = "hello";

T WA R PR PR, Java il H S 82 FAF S R R4

| System.out.println(strl == str2); // true

[EHREES o n] AGE A i A A AR
I | String str3 = new String("hello");
2 | String str4 = new String("hello");

BB nev, EHEASAERET QB String MR
| System.out.println(str3 == str4d); // false
> System.out.println(str3.equals(str4d)); // true

AT
1 String sl = "Java";
2 | String s2 = "Java';

3 String s3 = new String("Java");

4 String s4 = new String("Java");

5 System.out.println(sl == s2); // true
6 System.out.println(sl == s3); // false
7 System.out.println(sl.equals(s3)); // true

% NullPointerException DA [ UL A] fiEdil 1l i

I String input = null;
2 System.out.println(input.equals("yes")); // NullPointerException

BT RH — AR EEFAFER IS, AT DARFIE 2 7455 53 5 A i I

I System.out.println("yes".equals(input)); // false
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0Ox
values:

0Ox
s4:0x77177 7]

Va1+es:

s3:0x8899 7

§2:0x1212
s1:0x120xY

\

NN
b=

java
AT ER R

JithIX

] 1.2: String MR -5 FAFEH R KRR E R

Rl PAGE A -

| | import java.util.Objects;

2 System.out.println(Objects.equals(a, b));

Objects.equals () RENS L4 ALFE null,

intern() Jji%  intern() iR[EFATHH L -5 B HIFAT R N A RS -

1 String

2]
[
I

new String("hello");

[\

sl.intern();

"hello";

String s2

3| 8tring s3

5 System.out.println(sl == s3); // false

6 System.out.println(s2 == s3); // true

WRZFIRIDRE  UURS SO A R, PRI 2 E Lt AR
1 String sl = "a" + "b";
2 String s2 = "ab";

4 System.out.println(sl == s2); // true
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BESHPHE HERAAP U TEL R, JHEN G T e
| String a = "a";

2 String s1 = a + "b";

3 8tring s2 = "ab";

4 System.out.println(sl == s2); // false

W

System.out.println(sl.equals(s2)); // true
B A A BT AR e Wb AT AR, iR A —E R A N e 0

final IR e QORAR R SRS AR I E 1Y final HOEL, SRear T REARSITH BT S
I final String a = "a";

2

3 String s1 = a + "b";

4 String s2 = "ab";

5

6 System.out.println(sl == s2); // true

(HARAETE LA TR, BIGERE final, A& T 230w A

| [final String a = new String("a");

2

3 String s1 = a + "b";

4 String s2 "ab";
5

6 System.out.println(sl == s2); // false

EEH AR B FERER T R + PHEEATE, ATRE A R IR S . R
I String result = "";
2 for (int i = 0; i < 1000; i++) {

3 result += i;

HE## i ] StringBuilder:

| StringBuilder builder = new StringBuilder();
for (int i = 0; i < 1000; i++) {

o

3 builder.append(i);
4}
5 String result = builder.toString();
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XoF - faj B D R DR

I String fullName = firstName + " " + lastName;

FARM + WEEIEW, AFFET3EH StringBuilder.
StringBuilder 2%

StringBuilder F/rn— ] AAFLFFH) . 5 String AN[F], Xf StringBuilder FUATIEMER/ERT, 1M
W HEZBUCYEIN S, A SRR A B8 EAT X T 4

@& StringBuilder = FjpJpik:

| StringBuilder a = new StringBuilder(); // L1l

new StringBuilder ("WtAy A" // W E LN A

StringBuilder ¢ = new StringBuilder(100); // & E Wb 7% & (T4 e B4 100)-F4F)

[\S)

StringBuilder b

W

StringBuilder ¥4 ] J5 1
1. append ) 7EAREIBMNE:

| StringBuilder builder = new StringBuilder();
> builder.append("Name: ");

3 builder.append(", Age: ");

4 builder.append(20);

append O MR BT RAL R R ASEA T ECIR -

I StringBuilder builder

new StringBuilder();
> builder.append("Name: ")

3 .append(", Age: ")

4 .append (20) ;

2. insert ()
TEFEEN B IHANE

| StringBuilder builder = new StringBuilder("Helo");

2 builder.insert(3, "1");

3 System.out.println(builder); // Hello

3. delete()
B3 Y B P R P
| StringBuilder builder = new StringBuilder("Hello Java");
2 builder.delete(5, 10);
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3 System.out.println(builder); // Hello

MERTEE A FEE: [start, end)
4. deleteCharAt()
I3 O B A 54+ -
| StringBuilder builder = new StringBuilder("Helloo");

> builder.deleteCharAt(5);
3 System.out.println(builder); // Hello

5. replace()
PR vE -
| | StringBuilder builder = new StringBuilder("Hello Java');

2 builder.replace(6, 10, "Python");
3 | System.out.println(builder); // Hello Python

6. setCharAt()
FLARB G E MR AT
| StringBuilder builder = new StringBuilder("Java');

2 builder.setCharAt(0, 'L');
3 System.out.println(builder); // Lava

7. reverse()
S FAE A -
I StringBuilder builder = new StringBuilder("Java');

2 builder.reverse();

3 System.out.println(builder); // avaJ

8. toString()
R StringBuilder %4k String:

| StringBuilder builder = new StringBuilder("Java');

2 String result = builder.toString();

StringBuffer 2%

StringButfer [N ZFARFS, WIS StringBuilder JEAHIN] :
| StringBuffer buffer = new StringBuffer ("#/ 4K 4 ");
2

3 buffer.append ("2 fin ] ") ;

191



o5 155 Java i

4 buffer.insert(2, " A");
5 buffer.delete(0, 2);
6 buffer.replace(0, 3, "##");

7 buffer.reverse();

StringBuffer MYV I VAN A [ HLH] (24 2GR [l b5 ][] — > W] AR R, el aed 42 ol
ik, AT SO R IR BRI EL) , T StringBuilder Jl A SR IR

String. StringBuilder 4 StringBuffer 1)Lk §5%

S M| FEBEERL TS5

String ZNGIE AN PAEED | RAFRTE SCAR . S%k. R AR
StringBuilder | H]7Z WA F AR PR E TR 5B
StringBuffer | WJAf W ERY | RIS AL A s 2 A 5

L3 PAFHA R LR

Kbtk
o FRTHRNEEANAZR, fiiH] String;
o PR BB U TR, MG StringBuilder;
WS BRI AT AS ARSI, TTOA% I StringBuffers {HURR (LI (i & LR
Jerf, U FE StringButfer, SFHHIWTAXI R 2B HM P LRI,
Jenilidpik;
1. length()
AR [ AP R R

I String text = "abc";
> System.out.println(text.length()); // 3

B
| array.length; /) BAKE
> text.length(); /) FREKE
3 list.sizeQ); - S-V A

2. isEmpty ()
TR K R %
1 String text = "";
2 System.out.println(text.isEmpty()); // true
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Hog S+

I text.length() ==

3. isBlank()

M Java 11 JFU5, FTRAGEA] isBlank () HIWF 7458 275 M4, ok
I | System.out.println("".isBlank()); // true
> System.out.println("  ".isBlank()); // true

3 System.out.println("\t\n".isBlank()); // true
4 | System.out.println("abc".isBlank()); // false

4. charAt ) IR [AH5E &G B T4

n n

I String text = "abc";
> ' char ch = text.charAt(1);
3 | System.out.println(ch); // b

HREGIVERIA: 0<i<text.length()
RS, &Y StringIndexOutOfBoundsException,

beag AR ik TR LR
compareTo () i B # Jp #47 LU -

| int result = "a'".compareTo("b");

> System.out.println(result); // 1%

AR [ {E LIy -
« /NF 0 BEITFATHRAMES BT AT A I ;
« T 0 BT ER NI ;
« KT 0 HErFATHRAMES T AT o S0
T A HIWR AR IE B, AN O R 22 (-

I if (a.compareTo(b) < 0) {

'S}

System.out.println("a #7%E b WE");

i SR ATk LA

XL EARAE R T, &R T EAF R 5
* strip(O) %} Unicode &5 FIFAFHY IR G HE L trin() THEHE,
* replace O WS L MEEFAF P, AN2IENFRIEA.
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Jitk ik il
equals(obj) HWRFEAFR NA B, X | "abc".equals("ABC") — false
I RN
equalsIgnoreCase(str)| HIFFMFRNAZEIE, Z | "abc".equalsIgnoreCase ("ABC") — true
[ INANC]
compareTo (str) PP R AT AR, R | "at. compareTo("b") — -1
M. EHER
contains(str) HIWrFAF e R B E ST "abc".contains("b") — true
el
index0f (str) R AP KRB ZRS]; | "abcabc".index0f ("b") — 1
ARARH R o] -1
lastIndex0f (str) R0 g — IR I R "abcabc".lastIndex0f ("b") — 4
g1 REEHNEFRE -1
startsWith(prefix) KW E AR B PATE E Rl gk "hello".startsWith("he") — true
THk
endsWith(suffix) FIWTFAF A 75 PATE A J 2% "hello".endsWith("lo") — true
4R
% 1.14: String B SAEHITE
Jitk fifiik R
toLowerCase () P B R NG "ABC".toLowerCase() — "abc"
toUpperCase () R L IR S 2 SPNE] "abc".toUpperCase() — "ABC"
trimQ) PN RN iU R S i " abc ".trim() — "abc"
strip() FGFLrE 1 B Unicode S HFAF | " abc ".strip() — "abc"
replace(old, new) B TR VLR R P AT 74 | "abe".replace("a", "A") —
"Abc"
replaceFirst(regex, B — A B R =B "alb2c3".replaceFirst ("\\d",
value) nony 5 ng-p2c3n
replaceAll(regex, BB 7 A I b 2 "a1b2c3".replaceAll ("\\d",
value) nny 5 napet
split(regex) FIENRB A #F4F BB | "a,b,c".split(",") — ["a",

PR

llbll’ ||Cll]

String. join(delimiter,

elements)

(R E D AT A4

String.join("—“ S nall s llbll s

"C") — "g-b-c"

% 1.15: String By GREAMLIA
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split O %M MR FIFAF AR, R P Al
I String[] parts = "a,b,c".split(",");

2

5 for (String part : parts) {

4 System.out.println(part);

51}y // output: "a\nb\nc\n"

FEHE, split() WSHEZIENFEIEK .
Flan, ASSAEIENZR AR BRI S X, H Bl 5 54 B s Ak

I String fileName = "archive.tar.gz";

2 String[] parts = fileName.split("\\.");

FAPREIL substring O
1. substring(begin) M$gERT T IREIE| FAF R AR

| String result = "abcde".substring(2);
2> System.out.println(result); // cde

2. substring(begin, end) #HUIEE XH]:

| String result = "abcde'.substring(1l, 3);
2 System.out.println(result); // bc

X e R H AP A [beginIndex, endIndex)

AP AR IO 2 [ R it
L P RPR R R A BRI, i B AR R AR 95
| int number = Integer.parselnt("123");
2 long count = Long.parseLong("1000");

3 double price = Double.parseDouble("3.14");

4 boolean flag = Boolean.parseBoolean('"true'");

MR FFFREE A G, S NumberFormatException:

| int number = Integer.parselnt("abc");

2| // NumberFormatException

2. HEAR B SR B b A

I String sl = String.valueOf (456);
2 String s2 = String.value0f(3.14);
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3 String s3 = String.valueOf (true);

AT PASE A R PR

| String text = 789 + "";

H RS2 A L), String. valueOf () FYE SCHE A

TR TR AELZ M e i

1.

ERULES I YIE R e
I String text = "abcde";
> char[] chars = text.toCharArray();

TR A

| char[] data = {'nh', 'e', '1', '1', 'o'};

2 String textl = new String(data);

3 String text2 = String.valueOf(data);

AT AR AT — 4

I char[] data = {'a', 'b', 'c', 'd', 'e'};
2 String text = new String(data, 1, 3);

3 System.out.println(text); // bcd

Ho:
© BASEEAITIAOLE
© BEASHEOR TR

AR STV BALZ MR AR S T R R AR B AT g -

I import java.nio.charset.StandardCharsets;
> String text = "H";
3 bytel]l bytes = text.getBytes(StandardCharsets.UTF_8) ;

REF R Ao A s -

I String result = new String(bytes, StandardCharsets.UTF_8);

FARAE 50 B Fo AR AL I A AR 4 4F B, AR AR B RN A R

I ‘byte[] bytes = text.getBytes();

2 String result = new String(bytes);

R A AN TR A R G B A T PR A BN AT S AT REAN ] o
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AT AR T 14
matches() WA FAFH R E AT A RN KA

| boolean result = "123".matches("\\d+");

2

3 System.out.println(result); // true

B E R, matches () ZORBENFEFFERITHL, AR H B = —FR5rLELRIT] .
(ZEUE

I | System.out.println(

2 "abc123" .matches ("\\d+")

31); // false

LV RTEAAAEAL BT, FTAE N
I | System.out.println(

2 "abc123" .matches(".*\\d+")
31); // true

T DL IE Nk A4

IEMERE R | &
o | e
\w FhE WM R
\s 2 HFA
EETHF
* Al — M B R s 2 Rk
+ A — IR E R
? Al — M B R — Ik

7 116 # L IENZRA AT

1 Java FAFER ) BT B3 EHREE L
1 M\\d+" // LR tEE A ENRARG EWE: \d+
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1.5.4 W] API
Java R[] APT = 220] PLA A AR :
* JDK 8 Z Hi: Date, Calendar, SimpleDateFormat
« JDK 8 2 J5: java.time {3 itaE] API
HH MACSEME java. time £, IHIE] APT 3222 T3 H AU a5 TH R GEA TR
If [ i = Al UL S
TEAE IR AP R, R 56 B 24 BT R i 2 A4

1. Hi
HA&E, H. B, MU EARZ):

I LocalDate birthday = LocalDate.of (2000, 10, 1);

W EEEAER . L4 . MREH,
2. A H H 19t
WEFE. H. H. W 40 B, HEARXAEE:

I LocalDateTime meeting = LocalDateTime.of (2025, 7, 1, 14, 30);
LocalDateTime NI FHTXAFE, FILE A S AN REME—Hff & SRS 2 b BRI 21

3. Ik BRI %
FENAEBRIN )2k LAY E— %) -

| Instant instant = Instant.now();
T HABE ] i 2 s T BN FR 40 2 () B 5 % %
JDK 8 Z il [Hm R APT

System.currentTimeMillis() System.currentTimeMillis() &[0 24 H]H}ZIX} M 11 Unix B [E) &, B
PR . Unix 22 JCHIAE SR 1970-01-01T00:00:00Z Horp, Z F/R UTC.

I | long timestamp = System.currentTimeMillis();

2 System.out.println(timestamp) ;

IS [A]BAS 0T Lo —> long JERBAL, EAAFHHMIILE, EAEGEERRG .

WEERETTIME]  HER ) currentTimeMillis () KEHHM AL FERERT , PHh S0 T i
NS ERERGEE . I Z0ad o [R) 3 35 1 1 -
I long start = System.nanoTime();

2

\ doSomething(); // 7 E I U A
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5 long end = System.nanoTime() ;

@)

long elapsedNanos = end - start;

7 System.out.println(elapsedNanos);

TS
e currentTimeMillis(): 7/~ Y4 H]PL L} E];
 manoTineO): W AMIE—EH LT T A,

Date 28 java.util.Date F/nHAIZk LA —BZ], WEMRAEM Unix 28 0TG4 00 B Z R4
1 // Q|ZEDatext &

Date nowDate = new Date();

3 System.out.println(" % H[ H #|: " + nowDate); // Hrii £l Tue Jun 24 14:30:00 CST 2025

\e)

5| // REUR A B
6 long timeStamp = nowDate.getTime();

7 System.out.println("ff 7 % " + timeStamp);

9| // M E B A & Datest £
10 Date dateFromStamp = new Date(timeStamp);
11 System.out.println(" M & [8] 2 @2 H #]: " + dateFromStamp) ;

Date A B RNRAEHTIX, {HIH toString O ¥ X AH R GEERIA R XS /s i), kB PRAGFRAZ A5 BRI .
Date 1) = 2 i) 8

« #4450 Date, SEFRANFEZER H BRI
AN OFEE: 1 20, 12 2 11, XRERZ” RAKER”, By REE R icE Rt
RZ B2 29 bric h @Deprecated

* Date XJ 5@ A2, XTEZ LRI T 245551 & A
Biltn:

| Date date = new Date();

2 date.setTime(OL);

3 System.out.println(date);

P ] setTime O 2 EIZBUIFRAY Date XfR.

SimpleDateFormat SimpleDateFormat HF 58 :
* Date 0 4G ER: (i i SimpleDateFormat(String pattern) € Z#% k%%, pattern ZHE LT
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HAsR, U yyyy-MM-dd HH:mm:ss”
o FAFERRNT A Date: ffiJf] parse(String source) VARG AT AT N Date X742, (HFEZALHE

ParseException 5%,

| | import java.text.SimpleDateFormat;

2 import java.util.Date;

4 Date nowDate = new Date();

6 // BIBANL (HEELZE)

7 SimpleDateFormat defaultFormatter = new SimpleDateFormat();

8 System.out.println("Z A% = : " + defaultFormatter.format(nowDate)); // it 51
25-6-24 T42:30

0/ BRIERML (REEFELER)

11 SimpleDateFormat customFormatter = new SimpleDateFormat('yyyy MM/ ddFH E HH:mm:ss");

12 System.out.println(" f & Y%= " + customFormatter.format(nowDate)); // #iHi 2l
2025906 F24H E¥|— 14:30:00

RN AT ER 75 B AL P ParseException:

1 try {
Date date = formatter.parse("2025-07-01 14:30:00");

[\e)

W

System.out.println(date);

4} catch (ParseException e) {

5 System.out.println("if A4 X 4E5") ;
6 ¥

SimpleDateFormat (1] [i7] &5
* SimpleDateFormat & ] 482, B EAHIYE 2 LA m i =
s MATREZIRE: TEICESMETR (yyyy Fm4F, MM R, dd &R H, HH 3£
R 24 /L], hh R 12 /NEHR], mm FIRAM, ss FoRFMR)
o BROAITAT R AT R T 0eAn,  ELARAT AT DX AL BEAN S 185 1

Calendar % Calendar ;&2—lI%2E, #HHEi#) getInstance ) FRHELH

| | import java.util.Calendar;

[\S)

3 Calendar calendar = Calendar.getInstance(); // 4% 73 B [X fniE & 035 0% B — ) BR3¢

5 int year = calendar.get(Calendar.YEAR);
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6 int month = calendar.get(Calendar.MONTH);
7 int day = calendar.get(Calendar.DAY_OF_MONTH) ;

(L SEsE
* Calendar.MONTH ({5 J& 0--11(—HAX R 0, T HXFW 11)
¢ Calendar.SUNDAY f{E "N 1.

EWCH B m] ARE -

| | calendar.set(Calendar.DAY_OF_MONTH, 8);
calendar.add(Calendar .HOUR_OF_DAY, 2);
3  calendar.add(Calendar.MONTH, -2);

\S)

Calendar [¥ Date DJBEH 5, (HAIRIFAERI RATAL . FEIZ M H A N T IF 1R S5 )8

[Fisfi] APT A B8 L%

% L L

Date For— MK XS (IERFERA); WK UREH
Calendar BB BERE AR | AR (GERRER): HBAEIG
SimpleDateFormat | fsUILAIEHIHIN] XS (RS RTRS A

2% 1.17: IDK 8 2 {i it FE 2t a] 2

JDK 8 1Y) java.time API

JDK 8 5| AT java.time fi.
Hrif[a] APT A% Lo ise A 9 -
o AR (ZARA): FTA BT RIZEAE AT ALY, dk e T 2 AL, g g atE b
T, GRIE TR — 2k
o WHMiME: T HY (LocalDate). Bffa] (LocalTime) F11 H#iftE] (LocalDateTime), £%-]H:
B, R4 Date ASEE” —4dd”
o JOUPE: $R4E T FER BN T A CAFNERAT, T ELIS DAL 2 5 37 iy
B RIZEA VAR A B BEX G, iR Bl IR 42

| |[LocalDate date = LocalDate.of (2025, 7, 1);

o

date.plusDays(1);

3  System.out.println(date); // 2025-07-01
/N WRFEARGEAFER, AR E
5 date = date.plusDays(1);

6 System.out.println(date); // 2025-07-02

N
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R RN Wb 5t

LocalDate £, A. H AH. 248 H., ke H
LocalTime Bf. 4. 0. 98> Bl a] . A H iU E]
LocalDateTime H A E], (EANEE X SRR SCH A HE H )R]
Instant Hsf ) £k I 1) 248 %) st %) & AR, B RG L
Zoneld Hb DX RS DX D) Asia/Shanghai 5HbX X
ZonedDateTime HT. B[] AR b DR X fizy i e N ES | TN /3
Duration BT AN AL 1 I ) 8] B REFFARERS /N2> 8] f
Period HTHE. H. HIYH R AR H ISR
DateTimeFormatter | A&=XALHIMET Y] IFTADO R 5 A7 R i ik

Z 1.18: java.time LS

LocalDate

1. Gl% LocalDate LocalDate RF/r Hl: 4E - H — H, A& H KRB EFIEX .

| LocalDate today = LocalDate.now(); // 7 EL 4l A H
> LocalDate birthday = LocalDate.of (2000, 10, 1); // @l #45 < 0 #i:
3 LocalDate date = LocalDate.parse(”2025—07—01”); /7 FRATARE B B F AT B

WERFEE W HIIALEAE, 24l DateTimeException:

I ' LocalDate date = LocalDate.of (2025, 2, 29); // DateTimeExzception

2. BRI B S H AL

| LocalDate date = LocalDate.of (2025, 7, 1);

(3%

3 int year = date.getYear();

4 int month = date.getMonthValue();

5 int day = date.getDayOfMonth();

6 DayOfWeek week = date.getDayOfWeek();
7 int day0fYear = date.getDayOfYear();

3. ESH W B B E A E a1 H Y

| LocalDate date = LocalDate.of (2025, 7, 1);

[3%)

3 LocalDate changed = date.withYear(2026)
4 .withMonth(12)
5 .withDayOfMonth(25) ;

6
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7 System.out.println(date); // 2025-07-01
8 System.out.println(changed); // 2026-12-25

4. HIIVESE THESBY H 3

| | LocalDate date = LocalDate.of (2025, 7, 1);

3 LocalDate tomorrow = date.plusDays(1);

4 | LocalDate thirtyDaysLater = date.plusDays(30);
5 LocalDate nextWeek = date.plusWeeks(1);

6 LocalDate nextMonth = date.plusMonths(1);

7 LocalDate lastYear = date.minusYears(l);

5. Kl i H e s

| LocalDate a = LocalDate.of (2025, 7, 1);
LocalDate b = LocalDate.of (2025, 8, 1);

NS}

4 System.out.println(a.isBefore(b)); // true

W

System.out.println(a.isAfter(b)); // false
6 System.out.println(a.isEqual(b)); // false

6. JCAlHE ik

| LocalDate date = LocalDate.of (2024, 2, 1);

[\e}

3 System.out.println(date.isLeapYear()); // true
4 | System.out.println(date.lengthOfMonth()); // 29
5 System.out.println(date.lengthOfYear()); // 366

LocalTime
LocalTime HFE/R—RKPRINIE] . B @ 4 - #0908, A8 HBIRIETIX .,
1. @] LocalTime £ &%} 4

| LocalTime now = LocalTime.now(); // FkELUFTHf A, % £l 14:30:00. 123456789

2

3 LocalTime lunch = LocalTime.of (12, 30); // 452, 46|28, @ 12:30

5 LocalTime precise = LocalTime.of(12, 30, 15, 500_000_000); //
H/EE. . . A E R

2. ARBUBFRBE L 3. BP. 4
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| int hour = precise.getHour();

2 int minute = precise.getMinute();

3 int second = precise.getSecond();

4 int nano = precise.getNano();

3. ESCHTV- SR R) 55 B[R]

| LocalTime time = LocalTime.of (10, 30, 20);

2

3 LocalTime startOfHour = time.withMinute(0Q) // 44040 40

4 .withSecond(0) // i #bakik 40

s .withNano(0); // 440 40

6

7 LocalTime oneHourLater = time.plusHours(1); // B Eif5 0 1/ 8 /&
8

b

9 LocalTime thirtyMinutesAgo = time.minusMinutes(30); // i [i]it 5 : 3044

-
=

$5 AR E 0 LocalTime NS HEA, BRITHESHE—RNIEHR:
| LocalTime time = LocalTime.of (23, 30);

2> LocalTime result = time.plusHours(2);

3 | System.out.println(result); // 01:30

ERFIEE R HYE LA R, AR H A bR B2, N{# ] LocalDateTime.

LocalDateTime

LocalDateTime ;& LocalDate fl LocalTime [JZH 5.

1. BJ% LocalDateTime £ & Xf 4

| LocalDateTime now = LocalDateTime.now(); // KB a7 H i g
LocalDateTime meeting = LocalDateTime.of (2025, 7, 1, 10, 30); // fl|Z 45 = 0 & A

3]

4 'LocalDate date = LocalDate.of (2025, 7, 1);
5 LocalTime time = LocalTime.of (10, 30);
6 LocalDateTime meeting = LocalDateTime.of(date, time); //

MLocalDatefiLocal Timefl| 2

2. $EEUPR 5 B WAt E] M LocalDateTime $£HY LocalDate Al LocalTime X4 ; 4kK T LocalDate
Fl LocalTime BT get k.

| LocalDate date = meeting.toLocalDate(); // 44 H ]
> LocalTime time = meeting.toLocalTime(); // 4 it
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19

LocalDateTime dateTi

// KRB H M F B

int year = dateTime.

me = LocalDateTime.of (2025, 7, 1, 14, 30, 20, 500_000_000);

getYear Q) ;

int month = dateTime.getMonthValue() ;

int day = dateTime.getDay0fMonth();

int dayOfYear = date

Time.getDayOfYear () ;

Month monthEnum = dateTime.getMonth();

DayOfWeek week = dat

/7 FIE T B

int hour = dateTime.

eTime.getDay0fWeek () ;

getHour O ;

int minute = dateTime.getMinute();

int second = dateTime.getSecond();

int nano = dateTime.

getNano () ;

3. H ISR &SRR 46K T LocalDate fil LocalTime BT A with 5V KA plus fl minus

1

2

3

4

5

Instant

LocalDateTime change

d = meeting.plusDays(3)
.withHour (14)
.withMinute (0)
.withSecond (0)
.withNano(0);

Instant F/RMAZ E— DX 2], & AT HE LR WA RS R R 02 8] i R A5 4

Instant AR BN EHIXET X, HEAFAFRIEAMEN UTC, KEM Z RRFHF Xt .

H N F AT DARE AR A -
* M Unix £ ICHIREE BT
o YR AFD TR EEAA

Unix £ 7CHUE 524 1970-01-01T00:00:00Z
1. @&t Instant

1
2

3

Instant nowInstant =

Instant fromMillis

Instant fromSeconds

Instant.now(); // FRELY pr et &, #rdi 4 Ure B A
Instant.ofEpochMilli(1_700_000_000_000L); // M = #b || 2 4 2

= Instant.ofEpochSecond(1_700_000_000L); // M b 2% il [a] & 6] 2
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4 Instant parsed = Instant.parse("2025-07-01T06:00:00Z"); // fi#7 IS0-8601 F /&

2. FRImF ]k

| Instant instant = Instant.now();

[}%)

5 long milliseconds = instant.toEpochMilli(); // 7 L= b if A &
4 long seconds = instant.getEpochSecond(); /7 KRB TR
5 int nano = instant.getNano(); /7 REBY R AW 4R

3. Instant 5 Date #:Hi

| Date oldDate = new Date();

[

3 Instant instantFromDate = oldDate.toInstant(); // Date -> Instant

4 Date newDate = Date.from(instantFromDate); // Instant —-> Date

4. WA
Instant B AAAESS, AT EASBUWFEXTS, 2R EHIY Instant X4,

| Instant now = Instant.now();
2
3 Instant oneHourLater = now.plusSeconds(3600); // 1 /\if/5

4 Instant tenMinutesAgo = now.minusSeconds(600); // 10 7% 7]

THE PSRN 22 7] B s T [P o -

| Instant now = Instant.now();

> Instant earlier = now.minusSeconds(3600); // 1 /NEFH]
3

4 Duration duration = Duration.between(earlier, now);

5 System.out.println(duration.toMinutes()); // 60

5. Lb#% Instant

I Instant first = Instant.parse("2025-07-01T06:00:00Z");
> Instant second = Instant.parse("2025-07-01T07:00:00Z");

4 | System.out.println(first.isBefore(second)); // true

5 System.out.println(first.isAfter(second)); // false
6 System.out.println(first.equals(second)); // false

6. AR X1 G )
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1

NS}

3

FEILT AR 2N, BEHSEHR Tostant, i A2 A 6 EIHIKH) LocalDateTime.

Instant instant = Instant.parse("2025-07-01T06:00:00Z");

ZonedDateTime shanghaiTime = instant.atZone(Zoneld.of("Asia/Shanghai'));

System.out.println(shanghaiTime); // 2025-07-01T14:00+08:00[Asia/Shanghat]

DateTimeFormatter

DateTimeFormatter | T-{E ] [E] X G M4 5 2 B dEA 75 , )2 8T i) (3] APT s X%} T SimpleDateFormat
PIAE A TR . DateTimeFormatter @ /N nJAS HZFE L 421, o] DA /E N ST BEZ

At AL,
L B SObm i X
Java e fit 12 P SCHY ISO A%

1
2
3
4

d

[

Higfe H b

1

2

3

4

LocalDateTime now = LocalDateTime.now();

DateTimeFormatter formatter = DateTimeFormatter.ISO_LOCAL_DATE_TIME;
String text = now.format(formatter); // ff[aX % -> F/F &
System.out.println(text); // ¥rih Kl 2025-06-24T14:30:00.123

LocalDate date = LocalDate.of (2025, 7, 1);

String text = date.format(DateTimeFormatter.ISO_LOCAL_DATE);
System.out.println(text); // 2025-07-01

2. A HefEAS X
A ISR E ATE T HRBE e s Tr =X

1

2

3

4

6

7

8

9

ZonedDateTime now = ZonedDateTime.now(Zoneld.of ("Asia/Shanghai'));

DateTimeFormatter formatter =
DateTimeFormatter
.ofLocalizedDateTime (FormatStyle.LONG)
.withLocale(Locale.CHINA);

String text = now.format(formatter);

System.out.println(text); // M W ABAT JDK FriE = 5%

3. P A E IR
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| LocalDateTime now = LocalDateTime.of (2025, 7, 1, 14, 30, 20);

NS}

3 DateTimeFormatter formatter = DateTimeFormatter.ofPattern("uuuu/MM/dd HH:mm:ss");
4 | String text = now.format(formatter);

System.out.println(text); // 2025/07/01 14:30:20

W

4. T AT R

1 | String text = "2025-12-25T18:00:00";
2

3 LocalDateTime dateTime =

4 LocalDateTime.parse(

5 text,

6 DateTimeFormatter.ISO_LOCAL_DATE_TIME
7 );

8 System.out.println(dateTime); // 2025-12-25T18:00

FMT A e SR

| DateTimeFormatter formatter = DateTimeFormatter.ofPattern("uuuu-MM-dd HH:mm:ss");

> LocalDateTime dateTime = LocalDateTime.parse("2025-07-01 14:30:20", formatter);

AAFFEERE), Wi DateTimeParseException:

1 try {
LocalDate date =

NS}

3 LocalDate.parse(

4 "2025/07/01",

5 DateTimeFormatter.ISO_LOCAL_DATE
6 )3

7} catch (DateTimeParseException e) {

8 System.out.println(" H & 455 ") ;

9}

5. R AL DX I R]

| | ZonedDateTime tokyoTime = ZonedDateTime.now(Zoneld.of("Asia/Tokyo"));
3 DateTimeFormatter fmtr = DateTimeFormatter.ofPattern("uuuu-MM-dd HH:mm:ss z");

4 String text = tokyoTime.format (fmtr);
5 |System.out.println(text); // #rii £l 2025-06-24 15:30:00 JST
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AT
T | &Y ZN |
uuuu | 4 2025
M | A 07
dd H 01
HH | 24 /NEHEIZNEE | 14
hh 12 /NEFRIZNE) | 02
mm | 4 30
ss Vil 20
SSS | ZFRbERAY 123
a AR AM/PM
XXX | UTC fmfs & +08:00
z B X 44 CST
2% 1.19: DateTimeFormatter 7 NLA% =747
TR AR

o MM R ), mm KR

* HH F/R 24 /DS, hh F27R 12 /)il

o JUAS HIPIAL B Al T wuuu RN ARG

o WA P EEIESCH el By, W2 HEE Locale.
Zoneld 5 ZonedDateTime
Zoneld FRHBIKIIHN , ZonedDateTine 77 4r H 1. iHAIRIE X AG 524 F A A] . 35 J0RHIX
ID R “HIXAKTT BB

* Asia/Shanghai

* Europe/Paris
* America/New_York
DX O AL & 24 /i) UTC s, b AT e & 5 b [ s s DX AZ AR

1. 3KHX Zoneld
| Zoneld defaultZone = Zoneld.systemDefault(); // 7k Bl 7 4 Bl B [X
> Zoneld shanghaiZone = Zoneld.of ("Asia/Shanghai'); // 7k Bl45 2 Hh X B X
3
4 Set<String> allZonelds = Zoneld.getAvailableZoneIds(); // # BLATA o JH i X ID
5 System.out.println("# 7 " + allZonelds.size() + " |~ [X & X ");
6 allZonelds.stream().limit(10).forEach(System.out::println); // 7 H] 10 /| B [X
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2. {l]dt ZonedDateTime

| Zoneld zone = Zoneld.of ("Asia/Shanghai");
> ZonedDateTime now = ZonedDateTime.now(zone); // ik BL45 a2 B [X By 4 57 0 1 A [

P LocalDateTime S [XEE4:

| LocalDateTime localDateTime = LocalDateTime.of (2025, 7, 1, 14, 0);

2 ZonedDateTime zonedDateTime

3 ZonedDateTime. of (
4 localDateTime,
5 Zoneld.of ("Asia/Shanghai")

o )5 /7 KA B R I E X

8 | // WHUXLE

9 ' ZonedDateTime zonedDateTime = localDateTime.atZone(Zoneld.of ("Asia/Shanghai"));

Instant 45 ZonedDateTime ¥4#fi:

| Instant instant = Instant.parse("2025-07-01T06:00:00Z");

3 ZonedDateTime shanghaiTime =

4 ZonedDateTime.of Instant (

5 instant,

6 ZoneId.of ("Asia/Shanghai")
7 ); // Instant -> ZonedDateTime

9 Instant result = shanghaiTime.toInstant(); // ZonedDateTime -> Instant

. B IX

withZoneSameInstant () PRIFLAEXSINZIAAL, HUCAS LI ZITE S — AN DX 8 S s i 1)

| | ZonedDateTime beijingTime =

2 ZonedDateTime. of (

3 2025, 7, 1, 14, 0, 0, O,

4 Zoneld.of ("Asia/Shanghai)
5 )

6

7 ZonedDateTime tokyoTime =
beijingTime.withZoneSameInstant (ZoneIld.of ("Asia/Tokyo"));

§ System.out.println("Z ZHf[A: " + tokyoTime);

VEEEASRIRE DX e g ] — IRk %
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NS}

LocalDateTime meetingTime = LocalDateTime.of (2025, 7, 1, 14, 0);

ZonedDateTime meetingInBeijing = meetingTime.atZone(Zoneld.of ("Asia/Shanghai"));

ZonedDateTime meetingInNewYork

meetingInBeijing.withZoneSameInstant (Zoneld.of ("America/New_York"));

System.out.println("J\ £ P H A " + meetingInBeijing);

System.out.println ("4l %)% 7 i ] : " + meetingInNewYork);

5. VHEERIASHLIX i) UTC fhiks 2%
AN E AP XRIY getHour O AL, PIMIXARTCIAIERA AL FES H R 4 o

1

2

3

4

5

6

7

ZoneOffset offset

ZoneOffset.of ("+08:00"); // Fap bl & E = UTC =

int beijingOffset = meetingInBeijing.getOffset().getTotalSeconds();

int newYorkOffset

meetingInNewYork.getOffset () .getTotalSeconds();

int offsetDifferenceHours = (beijingOffset - newYorkOffset) / 3600;

System.out.println(" 4 [ {f % E4£: " + offsetDifferenceHours + " /\if");

FE
» withZoneSameInstant () : fFJ540 %] A} ZI AR
* withZoneSameLocal () : FR¥GAM H TARFEIAAR , (HACRM LR 2 A A ARk

I DX A4 3 W 6 ] withZoneSameInstant (),
K HAMY 45 B a) A S AR A L X B X ZoneId, TMiAS 2 HARLE X4 Bl [ E e = .

Duration 5 Period

Duration Al Period #R I F-F iy [E][AIff , {H WA BAIATH -
* Duration: JETFPAIZNFD;
* Period: ET4E. H. H.
1. @4t Duration

1

[3%)

Duration
Duration
Duration

Duration

tenSeconds = Duration.ofSeconds(10); // 10 #»
thirtyMinutes = Duration.ofMinutes(30); // 30 7%
twoHours = Duration.ofHours(2); // 2 /N

oneDay = Duration.ofDays(1); // 1 A, I 24 /|Hf

2. VEEEWAS IR ] 232 ] 6 ] B
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| LocalTime startTime = LocalTime.of(9, 0);

2 LocalTime endTime = LocalTime.of (18, 30);
4 Duration workDuration = Duration.between(startTime, endTime);

6 long hours = workDuration.toHours();

7 long minutes = workDuration.toMinutes() % 60;

9 System.out.println(" T/EHf K : " + hours + " /\H " + minutes + " 4-%F");

3. LRI BE % KR I ]
M S LocalTime B, R NHITAZ KA HEEETH -
I  LocalTime eveningTime = LocalTime.of (23, 0);

> LocalTime nextMorning = LocalTime.of (6, 30);

4 Duration sleepDuration = Duration.between(eveningTime, nextMorning);

6 if (sleepDuration.isNegative()) {

7 sleepDuration = sleepDuration.plusDays(1); // 45 i a4l 4 5 — &
s}
9 System.out.println(sleepDuration.toHours()); // 7

BRI HEE.:

| LocalDate date = LocalDate.of (2025, 7, 1);

[3%)

LocalDateTime start = LocalDateTime.of (date, LocalTime.of (23, 0));

w

LocalDateTime end =cLocalDateTime.of (date.plusDays(1), LocalTime.of (6, 30));

5 Duration sleepDuration = Duration.between(start, end);

6 System.out.println(sleepDuration.toMinutes()); // 450

4. VWA Instant 2 8] 1 [R] B

| Instant start = Instant.now();

> Instant end = start.plusSeconds(90);

3

4 Duration duration = Duration.between(start, end);
5

6 System.out.println(duration.toSeconds()); // 90
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5. fdi H] Period i35 H WIS

| LocalDate birthDate = LocalDate.of (1990, 5, 15);

[}%)

LocalDate today = LocalDate.now();

4 Period age = Period.between(birthDate, today);

6 | System.out.println(

7 RE: S

8 + age.getYears() + " ¥ "
9 + age.getMonths() + " A "
10 + age.getDays() + " A"
1n);

6. VIR 1B B

I LocalDate today = LocalDate.now();

[3%)

LocalDate christmas = LocalDate.of (today.getYear(), 12, 25);

4 if (christmas.isBefore(today)) {
5 christmas = christmas.plusYears(1); // 44 F 4t | 3+ 5 1 4
6}

7 Period untilChristmas = Period.between(today, christmas);

9 | System.out.println(

0| EHERFLA:

1 + untilChristmas.getMonths() + " J| '
12 + untilChristmas.getDays() + " A"

13 );

7. WA HILZ IR R B
Period.getDays () HiR[A] Period H1f) “H” #4r, FHAZWA HIHZ [ #) 2 KA.
J85 44 K09 B ChronoUnit

| LocalDate start = LocalDate.of (2025, 7, 1);
LocalDate end = LocalDate.of (2025, 7, 10);

\°)

4 | long totalDays = ChronoUnit.DAYS.between(start, end);
5 System.out.println(totalDays); // 9
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R L A W&
Duration . 9> FRJFIBATITE] /NI B B . s s (B]
Period . H. H WY, AR, H B H E E

¢ 1.20: Duration 5 Period f[X jl

TemporalAdjusters

TemporalAdjuster J& H | JH#E45482 11, TemporalAdjusters f&#2fitss H H W) T HZE, (f
M EATRT DA T 3h 4 5 2 4 H 11T B2 4 .
L RIS — KA —K

I LocalDate today = LocalDate.now();

30/ YA —XK

4 |LocalDate firstDay = today.with(TemporalAdjusters.firstDay0fMonth());
5/ Y AmE—RK

6 LocalDate lastDay = today.with(TemporalAdjusters.lastDay0fMonth());

2. BT AR

I LocalDate today = LocalDate.now();

[\%)

3 LocalDate nextFriday =

4 today.with(

5 TemporalAdjusters.next(
6 DayOfWeek.FRIDAY

7 )

8 ); S/ FRFRT - MNEST

AR Y Kt 2 B A
e next (FRIDAY) iR [0 N J& . ;
e nextOrSame (FRIDAY) iR [0 24K,

I |'LocalDate friday =

2 today.with(
3 TemporalAdjusters.nextOrSame (
4 DayOfWeek.FRIDAY

6 ) 5
3. RBUG S n AN RE AL
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I LocalDate firstTuesday =

2 today.with(
3 TemporalAdjusters.firstInMonth(
4 DayOfWeek.TUESDAY

6 ); /W BAF—ANEHZ

8 LocalDate secondTuesday =

9 today.with(

10 TemporalAdjusters.firstInMonth(

11 DayOfWeek.TUESDAY

12 )

13 ) .plusWeeks(1); / FHFRYAF - PMEH =

15 today.with(

16 TemporalAdjusters.dayO0fWeekInMonth(
17 2,

18 DayOfWeek.TUESDAY

19 )

20 ); // BHE

4. F1SE SRS
DR VR B TS T — TR, FUSRR AR H R ki 1B ATk

L/ BRCRES - HET—AMTE
2 TemporalAdjuster nextWorkingDay = temporal -> {

3 LocalDate date = LocalDate.from(temporal);
4 DayOfWeek day = date.getDayOfWeek();

5 int daysToAdd;

6 if (day == DayOfWeek.FRIDAY) {

7 daysToAdd = 3; // A H —> | —

8 } else if (day == DayOfWeek.SATURDAY) {
9 daysToAdd = 2; // Fl-~ -> T Ji—

10 } else {

11 daysToAdd = 1; // H# -> &

12 }

13 return date.plusDays(daysToAdd) ;

14 | };
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51 EE

Java JgfE

6

7

LocalDate nextWorkday = today.with(nextWorkingDay) ;
System.out.println(" [ —/ T {EH : " + nextWorkday);

18 );
19
WilH APT XFEE 55 1 511
Fitk IH API i API
X5 R AR Date fll Calendar AJ7A¥ AW s N
A4 BN G eI OB R R AR 4
B DX Ak 3 B XA S-S H AR 28905, i | i ZoneId fll ZonedDateTime
SUARTR b
H 4 1] 43 25 Date [F] 6075 H AT ] 8 AN R 2R AR [m] B[] 3 S
Ay Calendar i Jf 0--11 TG > H 1--12
1538 ] TR, FHR1 fili /] DayOfWeek A2
¥RAL ST SimpleDateFormat JEZkfi% 4> | DateTimeFormatter ZEFEZi4:
FsTE) T i set () 1 add OO i with (). plus() fll minus()

< 1.21: JrIH Java H}[E] APT 202257

WilH AP 15 SCPrUiH R n] BERR 5 IHACAD 362, BUbs v] RAEAT 8T IH e [ 2R AU 4646
1. Date 4 Instant

1

5

3

// Datek5 InstantF 3%
Date oldDate = new Date();
Instant instant = oldDate.toInstant(); // Date -> Instant

Date newDate = Date.from(instant); // Instant -> Date

2. Calendar 45 ZonedDateTime

[3%)

// Calendars ZonedDateTimed %%

Calendar calendar = Calendar.getInstance();

// Calendar -> ZomedDateTime

ZonedDateTime zonedDateTime = convert(calendar);
// ZonedDateTime -> Calendar

Calendar newCalendar = GregorianCalendar.from(zonedDateTime) ;

public static ZonedDateTime convert(Calendar calendar){
if (calendar==null){

return null;
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I }

12 //1. 3k Bl Calendarth B} 8] B (ZA %)

13 Instant instant=Instant.ofEpochMilli(calendar.getTimeInMillis());
14 //2. % Bl Calendarty B X

15 TimeZone timeZone=calendar.getTimeZone();

16 Zoneld zoneld=timeZone.toZoneId();

17 //3. %Y, 4 ZonedDateTime

18 return ZonedDateTime.ofInstant(instant,zoneld);

3. java.sql.Date 5 LocalDate

| LocalDate localDate = LocalDate.now();

2|// LocalDate -> java.sql.Date

3 java.sql.Date sqlDate = java.sql.Date.valueOf (localDate);
// java.sql.Date -> LocalDate

~

5 LocalDate result = sqlDate.toLocalDate();

4. Timestamp 45 LocalDateTime

| LocalDateTime localDateTime = LocalDateTime.now();

NS}

// LocalDateTime -> Timestamp

(98]

java.sql.Timestamp timestamp = java.sql.Timestamp.valueOf (localDateTime) ;

4 // Timestamp -> LocalDateTime

W

LocalDateTime result = timestamp.toLocalDateTime();

HATES ARG SR NS, A W T IH APUEE R ] — b 55 iat e op LR 8 il ] ] — S I A]
API,
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1.5.5 [E&7S

Java HEEASSUMITR 2> W EZRE 4 ST HRMIN, 5 B SO G IRNTAE . ARl lSus

A PRHETY, TR AR TR .
Java $245L T HEXT S L L il -

* Comparable: HHE, XIS A S & A LB I
* Comparator: iy, TESHYSMARINE I E LB .
Comparable: Fi Rk
Comparable F/RXf 4R H B AAGIWREE ). Rz, AR —FhEE 0 B RHE .
1. Comparable $% I 5& SCHR BRI HLEHLI
T A 1

| public interface Comparable<T> {

2 int compareTo(T other);

30}

compareTo () iR [FEFLINIA -
o REFEC MBS NFSETS
« &M O AT RIEHE T B L A
o RENEHC METRKTFSERTE.
W EE R N R ZREIEE. B, ARk —ERIm 18 -1,
2. 5B Comparable i 17w 4% NS HEAT H A4

I public class Goods implements Comparable<Goods> {

2

3 private String name;

4 private double price;

5

6 public Goods(String name, double price) {
7 this.name = name;

8 this.price = price;

9 b

1 public String getName() {

12 return name;

13 }

14

15 public double getPrice() {
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16 return price;

17 +

18

19 @0verride

20 public int compareTo(Goods other) {

21 return Double.compare(this.price, other.price); // #1571 )%
22 +

23

24 @0verride

25 public String toString() {

26 return "Goods{name='" + name + "', price=" + price + "}";
27 }

28 | }

1 H AT

o PMASEARIY R 24/ AT 5
o PMABESE T 2 B RRT 4 5
« rA&AHIEIRY, compareTo() i&[H] 0.
3. A ARHET Arrays.sort O £ H B XS H compareTo O Fik

I Goods[] goods = {

2 new Goods ("7 j7il", 80),

3 new Goods("Zri£4", 100),
4 new Goods (" /K VF{E", 120),
5 new Goods(" —[FJ# X", 140)
6 };

8 Arrays.sort(goods); // # Goods # H 7RI 74 7
9 for (Goods good : goods) {

10 System.out.println(good);

1}

XFARE, WA B AAHER -

| List<Goods> goodsList = new ArrayList<>(Arrays.asList(goods));

(3%}

3 Collections.sort(goodsList); // {# il Comparable H /K7
4 goodsList.sort(null); // null RoEH 8 REEF

Arrays.sort () fl List.sort () #& EHIZB RS ELEETHITTEINT .
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4. Comparable Y5 equals 11)—3Pk
Java @A AHT Y equals O PRFF—8:

a.compareTo(b) =0 &= a.equals(b) = true

XA TR ERYSR SR, (HAPR A —2, "HEFEL TreeSet Hil TreeMap i IAFF AT
WIRAT . BN, i a L IR H L -

| Goods a = new Goods("Fj /&t A", 100);

2 Goods b = new Goods("F % B", 100);

3

4 System.out.println(a.compareTo(b)); // 0: H /7 & L FAH%

5 System.out.println(a.equals(b)); // false: BRIA LB AT £ Ho ik

W, R ARl 55 75 B E -

o E15AF compareTo () HIYELE AR 4 FR s
{3 H 5 equals() fl hashCode () ;

o B U A I RIHER AR SET AL
WER, BigDecimal jg— 2 HfI5):

BigDecimal a = new BigDecimal("1.0");

/

14

E

(3%

BigDecimal b = new BigDecimal("1.00");

W

4 System.out.println(a.compareTo(b)); // 0
5 System.out.println(a.equals(b)); // false

5. Java PN ¥ 2RI A1 2R HEF
Java PIRZ B 4L 52H T Comparable:

x FI SAHE 7 B

String it UTF-16 “FAF R T ML HUE

Integer FRAEREAE RN

Double P RN, FFALTE NaN SRR
Character FEF PR ) UTE-16 {8 HUEE

Date PRI ]S 5 U, R ) Ik [ B
LocalDate Fie D Je 5 OB, Bemui) FAEE R
BigInteger FAT BORG E B R BB R/ U

7 1.22: F LR B AAHER AL

6. Comparable ffyJsBR¥E — S H A BEE L8 B AHER L.
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R Goods LA HESLIL T Comparable<Goods>, HLABEFHAEINE X B —E “HA4HRE
SRHEF” 1Y compareTo() Jrik.
YN RFEZFHIT U, WA Comparator.

Comparator: 5 il

Comparator M FYEARAYSMNASE BN, ToF B s LA S AU
EEH TR . 2 RiHER 5 B R Jeik B ss — 05 R i

1. Comparator ;11 HA MM 7 45

1 @Functionallnterface
2 public interface Comparator<T> {
3 int compare(T ol, T 02);

41}

compare (o1, 02) HJIREIEKLIN A :
B3 ﬁ;ﬁﬁ: ol /NF 02;
AT AR HE R A AT
LIEIE%P ol KF 02,
Comparator LA equals() FEREAREEREE, ER%~4‘H§?thiﬁ?B@?ﬂﬂ%ﬁ%, A I
TR
2. lgglj‘]ilgi PR A4 AR R T R

| Arrays.sort(goods, new Comparator<Goods>() {

2 @0verride

3 public int compare(Goods gl, Goods g2) {

4 return gl.getName().compareTo(g2.getName()); // 1% % #hF d 74 5
5 b

6 1)

UL RIGE Goods 1Y H AAHEIT R He s, ASIRHEF A BT e #% 24 K -
3. Lambda #3k &, ik, Comparator {61 72

| Arrays.sort(goods, (gi, g2) -> {
2 return gl.getName().compareTo(g2.getName()); // % 4 )7
301

HA— 2R EEAR;, AT PAUE— 2R

| Arrays.sort(goods, (gl, g2) -> gl.getName().compareTo(g2.getName()));

AT LASEIRAT LR B -
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| Comparator<Goods> byName

= (g1, g2) -> gl.getName() .compareTo(g2.getName());

3 Arrays.sort(goods, byName); // {# i 45 b &4 )7

4. Comparator T.) FIH & Tk

Java 8 4 Comparator }¢fit T k& L) MAHEGHE:

Jitd;

il

comparing (keyExtractor)

IRPEXF RSB A

comparingInt (keyExtractor)

RYE int JEPEQIE RS, AR

comparingLong(keyExtractor)

R Long JETEBIE LB A, WEGRAAR

comparingDouble (keyExtractor)

HRPE double JEIEQIH RS, BEGEAR

reversed() S i AR 1 it

thenComparing () YT A R R, dhSe N — U A
naturalOrder () T RIXT S84 B SR HE T HL)

reverseOrder () 50 B A HE Ry

nullsFirst (comparator)

K null XRHAREIR X R 2 A

nullsLast (comparator)

B null MRAHEIR X RZ )G

(CRRE I
/) BRI

[}%)

Z¢ 1.23: Comparator [ 1%

Arrays.sort(goods, Comparator.comparing(Goods: :getName));

41/ HWBHF, A double T A LI &

5 Arrays.sort(goods, Comparator.comparingDouble(Goods::getPrice));

1/ WA T

8 Arrays.sort(goods, Comparator.comparingDouble(Goods: :getPrice) .reversed());

10| // FENWEI I, BRI T

11 Arrays.sort(goods, Comparator.comparingDouble(Goods: :getPrice)

4| /7 R ERET

.thenComparing(Goods: :getName) ) ;

15 Arrays.sort(goods, Comparator.naturalOrder());

7\ /7 G B R

18 Arrays.sort(goods, Comparator.reverseOrder());
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0 | // ¥ null HRHAENE

21 Arrays.sort(goods, Comparator.nullsFirst(Comparator.naturalOrder()));

3|/ K null HEHAERE

24 Arrays.sort(goods, Comparator.nullsLast(Comparator.naturalOrder()));

5. Comparator [1%)3& 5%
o WA SLH Comparable;
o TCIRAB R =T RMTEARHS
. *"%ﬁﬁ%%ﬂ‘ﬂlﬁﬁﬁ;
o HEFP R E A
o RAEHA R 5 EPllu‘z lflﬂL o) BRI 5
o NIEERHEAN BT G SRR B RIUT .
Comparable 55 Comparator 11X jl

¥k Comparable Comparator
HEFr 2 H R HE SE Tl HET
DAL R R B B e Bt TESRA SN R E S
T compareTo(T other) compare(T ol, T 02)
HEF7 KR WA —E A AR Z 2 AN [ L
e B T BB RIS B 1 NP €S
i 5= Arrays.sort(array) Arrays.sort(array, comparator)
i jER7/p s REAW. BER B RIY ity . 2B E R
¢ 1.24: Comparable 5 Comparator f{IX 7]
LR B A 1) s R T
1. BEE I e KT BTS2
AHEREE ] I G 2 2L
| Comparator comparator = (ol, 02) -> {
2 Goods gl = (Goods) ol;
3 Goods g2 = (Goods) 02;
4 return gl.getName () .compareTo(g2.getName());
50}
A Az 2L
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| Comparator<Goods> comparator = (gl, g2) -> gl.getName().compareTo(g2.getName()) ;

2. HE AR Z
SR P AT R R, KA R PR T S HE Y

I Comparator<String> byLengthThenAlphabet = (s1, s2) -> {

2 int lengthResult = Integer.compare(sl.length(), s2.length());
3

4 if (lengthResult != 0) {

5 return lengthResult; // K% [f] B4 K 247

6 }

8 return sl.compareTo(s2); // K JZ A [F i 3% F 7 4 )7

(L) A n] AT R
I Comparator<String> byLengthThenAlphabet =

2 Comparator.comparingInt (String: :length)

3 .thenComparing(Comparator.naturalOrder()) ;

3. AbPE null X%

1 Comparator<String> nullsFirst =

2 Comparator.nullsFirst(String::compareTo); // null H7Efl @

4 Comparator<String> nullslast =

5 Comparator.nullsLast(String: :compareTo); // null 7 /5

AEBEXTR N BEDY null [

I Comparator<Goods> byNullableName =

2 Comparator.comparing(
3 Goods: :getName,
4 Comparator.nullsLast(String: : compareTo)

5 ) // B null WHEEERE

4. A2 RS

1 Comparator<Student> comparator =

2 Comparator.comparingInt (Student: :getAge)

3 .thenComparing(

4 Comparator.comparingDouble (Student: :getScore)
5 .reversed()
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7 .thenComparing(Student: : getName) ;

Rk

(a) SEIEFRTHT

(b) FIEAH [ MG % T ;

(c) AU RS W A TR THT -

bb AR i HE WL Bk

Lo AN 0Tk B LE S B
AR
I @0verride

2 public int compareTo(Student other) {

3 return this.age - other.age; // 7 ft & 4 % ¥
4}

fi:

I |@verride

2 public int compareTo(Student other) {
3 return Integer.compare(this.age, other.age); // % % 4 41
4}

PP RIS 0 1o 58 Sl e DRk LU -

| return (int) (this.price - other.price); // 4 i%: T 8% & /41

IVACIIEE

| return Double.compare(this.price, other.price); // IE#44#2 7 & 41

2. PRUEEEBLIM AT — Bk
— /I IR HOABE A BV 5 2 -
e Hf2lE: compare(a, a) Wi\ O;
o FOMFRME: W a > b, WVA D < a;
btk ffa > v Hb>c, WEHa> c;
o [N RZWR BT, PR R R
i OF SN ] BE BG4 A R, R

Comparison method violates its general contract!
3. compare & [0] 0 fs—E 7 equals A true
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XF T B e

I Comparator<Goods> byPrice =

[}%)

Comparator.comparingDouble (Goods: :getPrice) ;

4 Goods a

5 Goods b

new Goods (" % A", 100);
new Goods ("7 B", 100);

7 System.out.println(byPrice.compare(a, b)); // 0
8 System.out.println(a.equals(b)); // false

[EE-E A R, X RN TR HT A E AR A
{BYE TreeSet il TreeMap H', HWEAEH A 0 29 A R S EAH TR -
1  TreeSet<Goods> set = new TreeSet<>(

2 Comparator . comparingDouble (Goods: : getPrice)

30);

5 set.add(new Goods("F & A", 100));
6 set.add(new Goods("Fj /& B", 100));
7

8 System.out.println(set.size()); // 1

AR ORI R A, B IAGE g HeAR
I Comparator<Goods> byPriceThenName =

2 Comparator.comparingDouble (Goods: :getPrice)

3 .thenComparing(Goods: : getName) ;

4. WERALLLE T b AT S A
Herpd i, sl ReRi FIAR 2K
ANIWAE compare () HHHIAT:
 BdEEEA)
o S
CESTR
BB TE
SAEBR GRS AT
IR RS R A S, MR AT R IR R
5. ANERG R B
XIZMA TreeSet sifEH TreeMap MHEPANG, AW FEM S5 T B -
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| TreeSet<Student> students = new TreeSet<>();

NS}

Student student = new Student("7# =", 20, 90);
3 students.add(student);
/) WmRZJEW age B EMAE, TreeSet W HERITT 7 &84 B HF

~

Z 5 MRS T BUR R FEA AT AE

227



o5 155 Java i

1.5.6 T .HZK
Java 2L TRZCEHEANIE, HTRBRGEME. FeAHRR e .
AT BTN

* System: RZUHiAMH . WAL JEMFIRR P

* Math: 5 LEAB A

* BigInteger: {LENGERELZH:

* BigDecimal: {ERRGHEE M/ NEGEH.
Hrpr, System fl Math @HMAR T HE, FEHESEHSEEMESHESH, AREAENS.
BigInteger f/l BigDecimal M@ NI HYEMH 2L, FEAIEXN RGN Tt iTia5.
System
System fii J* java.lang [, HTUiH ARGk AL, REHN . KRB IVM 21735
HAE S BRA, FIA e Systen X142, W BT 4SS R 5L

L bred A S b S TIE S S5 . T b A R
System ¥EHL T = AFRUETR :

Ja bk g S| i

System.in InputStream PR AL, BRI SE A SE U s
System.out PrintStream P R, A
System.err PrintStream PRAERS DA, D AR ECE S E R

% 1.25: System FIFRIEVT

I System.out.println("E 4 ") ; // #r i HH#AT
2 System.out.print (" HATH H"); // Hr B AT

4 System.err.println("45i%15 £"); // #rH B AR /ESE R

ANIA| i el IDE B] GE AR FUG s System. err, B (01T H A2 Java 155 (R IER «
fi ff] System.in FEE—FF:

I try {

2 System.out.println("iEM A —NFA: ") // {F ) System. out# iz B
3 int data = System.in.read(); // {# JilSystem. iniZ B A\, LE—F T
4 System.out.println("# \# F#F: " + (char) data);

5} catch (IOException e) {
6 System.err.println("iZEL % i " + e.getMessage()); //
£ Jl System. erriy ) 4% 15 5.
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T ] DA ] Scanner {02 System. in:

| ' Scanner scanner = new Scanner(System.in);

System.out.print ("FHM AL L ");

NS}

3 String name = scanner.nextLine();

4 System.out.println("{f%4f, " + name);

. currentTimeMillis() 3% H 24 i ZZ #0 Bt a] &%

System. currentTimeMillis () iR [FI24EiH} %] Unix 2272 [AJ A 25/ ZZF0ER .
Unix ZZJGE AN 1970-01-01T00:00:00Z

| long timestamp = System.currentTimeMillis(); // FKHL Y 7l = 70 i 7] 2%

2 System.out.println(timestamp) ;

FEE R B #A Instant:

| long timestamp = System.currentTimeMillis();
> Instant instant = Instant.ofEpochMilli(timestamp); // Zibif[i] % -> Instant

3 System.out.println(instant);

. nanoTime() I &FE 7121 T4 AT E]

currentTimeMillis O F/RILSLIEF P RG], RG] A] Repl N T iRE R G5
& —Be izt T 2 AR, WARSGHEH System.nanoTime () :

| long start = System.nanoTime(); // it JF 4 i |

2

0; i < 10_000_000; i++) {
4 Math.sqrt(i);

3 for (int i

7 long end = System.nanoTime(); // if -k 2k # it |d

8 long elapsedNanos = end - start;
9 double elapsedMillis = elapsedNanos / 1_000_000.0;
10 System.out.println("iz/7H [i]: " + elapsedMillis + " Z7ib");

nanoTime () AR [MI{EA B H IS 3, H AR I UGR BHE AR BT 5 2 i 1)

. exit(int status) 55 | & |24 1] JVM

I System.out.println("#2 /7 F#");

2 boolean fatalError = true;

3

4 if (fatalError) {

5 System.err.println(" X 4 F E45 %, f/F4E");
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6 System.exit(1); // FFRABE T K7+ % R H
70}
8 System.out.println("Test."); // XATREFLHAT

« JE0: REIRH
System.exit () &2 [FEEAS IVM, ANNCRFE 2YAEME 7 VAR return i .
TEMR 554 . Web WA A L2 PErp Sl A N R 1 System. exit O,

- ge() 2K VM PAT 828R [T i

| for (int i = 0; i < 10_000; i++) {

2 new ObjectO); // lw xR 2 J5 ¥ fk ik A Ir 3k
30}

4

5 System.gc(); // P JVM PFATHIR E Y

System.gc ) H 2 JVM & i Bl i, JVM w2 RIAT . A e T, ]

Ko
IEFERRF AN E T2 System.gc O, 3K MIGHEH M A2 45 TVM H 3431

. getProperty() ZRIUA SR Ik

| String javaVersion = System.getProperty("java.version"); // Java Hi7x

2 String javaHome = System.getProperty("java.home"); // Java ‘&% HFE
3 String osName = System.getProperty('os.name"); /) BAER KA
4 String osVersion = System.getProperty('os.version"); /) BERGIRA
5 String userName = System.getProperty("user.name"); /7 SRR P AR
6 String userHome = System.getProperty("user.home"); // AP EHEXK

7 String userDir = System.getProperty("user.dir"); /7 YR TAEE %
LRGP

R ET ARG

| Properties properties = System.getProperties();

> properties.list(System.out); // % &# 258 %

KPR AR

| String path = System.getenv("PATH"); // 3kHl PATH %4 &
> Map<String, String> environment = System.getenv(); // it & H I E T &

A4 JE M SIHIEA E A S RS
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JEEBE s

java.version 2 Java U4

java.home Java B TSR H ok
os.name ARG AR

os.version BAERGUA

user.name N IREA

user.home MHTH P EE

user.dir MHIRRY TAEH
file.separator HI RGN ST AR R AT
line.separator Y HI RGHATHT

2% 1.26: # UL Java 240 )@ M

o A @R System. getProperty () $REL;

o AT B IE T System. getenv () FRHL,

7. arraycopy() = E WA NE (Kdlikid)
FEEER R

| System.arraycopy (

2 source, sourcePosition,

3 destination, destinationPosition,
4 length

5.);

Bil4n:

| int[] source = {1, 2, 3, 4, 5};

2 int[] destination = new int[5];

4 // ¥ sourcel1] JFi6Hy 3 NILE B #|F| destination[0]
5 System.arraycopy(source, 1, destination, 0, 3);

6 System.out.println(Arrays.toString(destination)); // [2, 3, 4, 0, 0]

arraycopy () R DAZE[R]— N2 A= i B X [)

| int[] numbers = {1, 2, 3, 4, 5};

[3%)

3 System.arraycopy(numbers, O, numbers, 1, 4);

4 System.out.println(Arrays.toString(numbers)); // [1, 1, 2, 3, 4]

SRS, EHIFEXZGIH, A BB G REIAR,
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Math

Math (i, T java.lang t0H, $RMUE WEFI2BAHETIE.
AT EAE Math R4 :

| [double result = Math.sqrt(16);

IR G Ok
| double pi = Math.PI; // [A il &%
> double e = Math.E; // H AN AR

L. e KA/ M 58 SRR R I 5

double absolute = Math.abs(-12.5); // 12.5

1

(3]

6

double max

double min

int intMax

Math.max(3.8, 5.0); // 5.0
Math.min(3.8, 5.0); // 3.8

Math.max (100, 200); // 200

long longMin = Math.min(1000L, 500L); // 500

abs ). max() Fll min O IYFRHEL P EEALEE B T4
2. W JFJi. RRBOHIREL

I /double squareRoot = Math.sqrt(16); // 4.0
2 double cubeRoot = Math.cbrt(27); // 3.0
3
4 | double power = Math.pow(2, 10); // 1024.0
5
6 double exponential = Math.exp(1); // e H# 1 K&
7 double naturalLog = Math.log(2); // In(2)
8 double commonLog = Math.logl0(100); // 2.0
RS OETE
3. A eRE S E0 R [ (R 0
I double degrees = 45.0;
> double radians = Math.toRadians(degrees); // A% -> il /&
3
4 double sinValue = Math.sin(radians); // IFiZ
5 double cosValue = Math.cos(radians); // &%
6 double tanValue = Math.tan(radians); // L1
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Jitk fi:hl
sqrt (a) HWEF IR
cbrt(a) THE ST TR
pow(a, b) e ab
exp(a) T e
log(a) HHEASRXE Ina
logl0(a) THHLA 10 SHJRAIA£L
2% 1.27: Math (R EOT ¥
Je = F R

1

2
3
4

5

double asin = Math.asin(sinValue); // & [H L F

double acos = Math.acos(cosValue);

double atan = Math.atan(tanValue);

double resultDegrees = Math.toDegrees(asin); // il ->

THECIR B4 R R AT AR

[3%)

double radius = 5.0;

2 % Math.PI * radius; // 2r
double area = Math.PI * Math.pow(radius, 2); // r°?

double circumference

4. WURE D5 1

[\%)

double number = 3.14;

double ceiling = Math.ceil(number); // 4.0: [f 1F K% 77 [ B
double floor = Math.floor(number); // 3.0: [i 7 L% 7 [ B
long rounded = Math.round(number); // 3: V4 7\

AT A

W [3%)

~

double number = -3.14;
System.out.println(Math.ceil (number)); // -3.0
System.out.println(Math.floor (number)); // 4.0
System.out.println(Math.round(number)); // -3

¢ ceil Q) R MR T 8SF T S5 e/ NEEUE
e floor O) IR [H/NT S5 T S B i K EE ;
* Math.round(double) 1% [A] long Math.round(float) i#&%[f] int,
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5. BABLEC A RiE e VI 1 D BERLEL

Math.random() &[0 : [0.0,1.0)
JG N B double:

| double random = Math.random(); // [0.0, 1.0)

A 0--9 P BEHLEE S :

| int number = (int) (Math.random() * 10); // [0, 9]

PR 1--10 HYREHLEERL:

| int number = (int) (Math.random() * 10) + 1; // [1, 10]

PERCAIBRTR] [min, max] W RERLEELL

| public static int randomInt(int min, int max) {

2 if (min > max) {

3 throw new IllegalArgumentException('min f#f AT max");
4 }

5

6 return (int) (Math.random() * (max - min + 1)) + min;

7}

Math.random() ANif & 4E BB NG | UG EAD S5 EH Bl 2 4 A i o 204 AH 9 FE ML . i ] SecureRandom,

| SecureRandom random = new SecureRandom();

2 int code = random.nextInt(1_000_000); // [0, 999999]

it S R Rl S A

et BRI S AR T NS 2 F Sl R
1 int value = Integer.MAX_VALUE;
2> System.out.println(value + 1); // -2147483648: X it

AT PASE A Math ARSHfI2 555 ¥ -
| 'int sum = Math.addExact (100, 200); // 300

int difference = Math.subtractExact(10, 3); // 7
3 int product = Math.multiplyExact(20, 30); // 600

NS}

4 int next = Math.incrementExact (100); // 101
5 int previous = Math.decrementExact (100); // 99

KA BT &l ArithmeticException:
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| int value = Math.addExact(Integer.MAX_VALUE, 1); // ArithmeticEzception

¥f Long HHfifedfy int:

1000L;
Math.toIntExact(value); // 1000

I long value

2 int result

BigInteger

Java [t int Al Long #A [ & I HUETE I -
WREECHE T Long MBI, WTDAMEH BigInteger F/n T EAG EEREAL
BigInteger i/ T java.math fH:

I import java.math.Biglnteger;
BigInteger @ NAIAZR, FIrAia i ikt R IEHT AN 4R o

1. @& BigInteger

| BigInteger bigl

new BigInteger("12345678901234567890"); // F 4 & th1&
new Biglnteger ("-98765432109876543210");

2 BigInteger big2

4 BigInteger fromLong = BigInteger.valueOf (1234567890L); // long -> BigInteger

W

=)}

BigInteger zero = BigInteger.ZERO; // 0

~

BigInteger one = Biglnteger.ONE; // 1

oo

BigInteger ten = BigInteger.TEN; // 10

Fi B 5 W AT AT R
| BigInteger binary = new BigInteger("1010", 2); // —#t#| 1010 -> 10
> BigInteger hex = new BiglInteger("FF'", 16); // tox#E FF -> 255

RAEROE R Y AN FAFRAE , OBE 7 iR A B T REC 2 HH EEA SR R ] -

I BigInteger number = new BigInteger("999999999999999999999999999999999999") ;

2. BIARIET Ik AU s AT
| BigInteger a = new BigInteger("12345678901234567890");
> BigInteger b = new BigInteger("9876543210987654321");

4 BigInteger sum = a.add(b); /7

5 BigInteger difference = a.subtract(b); // J %

6 BigInteger product = a.multiply(b); // i

7 Biglnteger quotient = a.divide(b); // %% 4%
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¢ BigInteger remainder = a.remainder(b); // Hl %4

10 BigInteger[] result = a.divideAndRemainder (b);

Il BigInteger quotient2 = result[0]; // 7

12 BigInteger remainder2 = result[1]; // 441

ia Jiik ZN ]|
JI[INGS add (BigInteger value) a.add(b)
VRN subtract (BigInteger value) a.subtract (b)
ek multiply(BigInteger value) a.multiply(b)
vk divide(BigInteger value) a.divide(b)
TGS remainder (BigInteger value) a.remainder (b)
RIS divideAndRemainder (BigInteger value) | iR[HIZ(4H (R, & %]
HizH pow(int exponent) a.pow(10)
2 1.28: Biglnteger [ RizHE

BigInteger /g EL#% Bl AIZ AT

1| // BigInteger result = a + b; // %4 1%

> Biglnteger result = a.add(b); // IE#

3. remainder() &5 mod()

remainder () HYE5RATS l g f5 P ER B -

| BigInteger a = BigInteger.valueOf (-17);

2 BigInteger b = BigInteger.valueOf(5);

3 System.out.println(a.remainder(b)); // -2

mod () FEM THIEG, ZOREBBUBAUIER, FFiRIEFEFEER

| System.out.println(a.mod(b)); // 3

4. LEBSMA X

new BigInteger ("1234567890");
new BigInteger("9876543210");

1 Biglnteger a

[\S)

BigInteger b
3 BigInteger negative = new BigInteger("-1234567890");

5 System.out.println(a.compareTo(b)); // 7 #(: a < b
6 System.out.println(b.compareTo(a)); // F%4(: b > a
7 System.out.println(a.compareTo(a)); // 0

8 System.out.println(a.equals(b)); // false
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9

0 BigInteger absolute = negative.abs(); // 1234567890
| BigInteger max = a.max(b); // EERKE
> BigInteger min = a.min(b); // BEBNME

A compareTo () JyiA—+F, HCARIT R [FIE Y I G, ARAKHEE iR E -1 5 1.
5. I K AABATFS

| BigInteger base = new BigInteger("12");

2 BigInteger a = Biglnteger.valueOf (48);

3 BigInteger b = BigInteger.value0f(18);

4

5 Biglnteger gcd = a.gcd(b); // s A% 6

6

7 int sign = base.signum(Q); // [F#{R[E 1, 0 R[E 0, fARE -1

6. Feti hy HA P RY

| BigInteger number = BiglInteger.valueOf (1000) ;

NS}

3 int intValue = number.intValue();
4 | long longValue = number.longValue();

5 double doubleValue = number.doubleValue();
S e 4t Y T R A AR AR
e ZARUEEAE B S 5E B H PRI AU, WA HIRG 1 e 4 -

| int exactInt = number.intValueExact();

> long exactLong = number.longValueExact();

i H AR R & ArithmeticException,
BigDecimal
Float il double (1l LR SRR, TEVRSTE TS TR IV
1 double a 0.1;

2 double b 0.2;
3 | System.out.println(a + b); // 0.30000000000000004

Gt Soit A HAb S ER T A5, N {# [ BigDecimal., BigDecimal {/ T java.math
e

| | import java.math.BigDecimal;

2 import java.math.RoundingMode;
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BigDecimal [RIFE@ AN ZES, B EABBITXIS, iR FEH 4R
1. Bi%t BigDecimal {15 ] #4582 85 valueOf ()

et )7
| BigDecimal price = new BigDecimal("19.99"); // ik F /iy
> BigDecimal rate = BigDecimal.value0f(0.035); // 7% : valueOf()
3
4 BigDecimal count = new BigDecimal(100); // Moant A2
5 BigDecimal total = BigDecimal.valueOf(100L); // M long fil|%

7 BigDecimal zero = BigDecimal.ZERO;
8 |[BigDecimal one = BigDecimal.ONE;

9 BigDecimal ten = BigDecimal.TEN;

AEFEEFH ] double #4)3 -
I BigDecimal bad = new BigDecimal(0.1);
2 System.out.println(bad); // HF A ZHHE 0.1, M ZRF T double 0.1 HyLFr — 3 #|H

NRESE+
I BigDecimal goodl = new BigDecimal("0.1");

BigDecimal.value0f(0.1);
3 System.out.println(goodl); // 0.1

2 BigDecimal good2

4 System.out.println(good2); // 0.1

X BN T, AU SE R AT H i BigDecimal . valueOf (), AN (]
new BigDecimal (double).,

2. FARIBT
iaiy Jitk ZN |
Iy add (BigDecimal value) a.add(b)
VRGN subtract (BigDecimal value) a.subtract (b)
ey multiply(BigDecimal value) a.multiply(b)
[k divide(divisor, scale, a.divide(b, 2, HALF_UP)
roundingMode)
HiaE pow(int exponent) a.pow(3)

2% 1.29: BigDecimal HyFEARmHA

| BigDecimal a = new BigDecimal("10.0");

2> BigDecimal b = new BigDecimal("3.0");
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4 |BigDecimal sum = a.add(b);
5 BigDecimal difference = a.subtract(b); // 7.0

// 30.00
// 1000.000

6 BigDecimal product

7 BigDecimal power

JER A & A A

I BigDecimal value

// 13.0

= a.multiply(b);
a.pow(3);

new BigDecimal("10");

2 value.add(BigDecimal.ONE) ;

3 System.out.println(value); // 10

WA IR [ -

I value

value.add(BigDecimal.ONE) ;

2 System.out.println(value); // 11

3. BRI JCIRAEER/INEL 5 E 8 AR
REMS T2 A FR/NVERY, AT DA 2R -

new BigDecimal("1").divide(new BigDecimal("4"));

I BigDecimal result

2 System.out.println(result); // 0.25

THEAFEIAI NG, EBR At 52

| BigDecimal r = new BigDecimal("1").divide(new BigDecimal("3"));

2| // ArithmeticEzception

R4 5 /NI RSO 8 AR -

B ARG

AKX &Y ZN ]

RoundingMode . HALF_UP EEIE WltF—FrHn = 25—3, =25 — -3
RoundingMode .HALF_EVEN EEIE . Wlt—2Fm B %L 25—2, 354
RoundingMode . UP WEE T HaA 21—->3, 21— -3
RoundingMode . DOWN (] 25 [ A T 2952, -29— -2
RoundingMode . CEILING ] 1E JC 55 7 W) 8y A 2153, -2.1 > -2
RoundingMode .FLOOR [\ TLS5 5 ) A 29—-2, -21— -3
RoundingMode .UNNECESSARY | ANAVFAE®R A, FH2idr ANHILH B8 K25 A BE LT

I BigDecimal result

[3%)

Z¢ 1.30: BigDecimal ;s AfE

new BigDecimal("1").divide(new BigDecimal("3"), 2, // {2

3 System.out.println(result); // 0.33
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Hirr:
o 2 FIRGESRAR B AL INEL
« HALF_UP /il 7 il i P 8 FL A o
4. setScale() % B /INEUER

| BigDecimal value = new BigDecimal("3.14159");
> BigDecimal result = value.setScale(2, RoundingMode.HALF_UP);
3 System.out.println(result); // 3.14

H RNV IR > Z B, (R SR Bt E AR, T REM H 57
| BigDecimal value = new BigDecimal("3.14159");

> BigDecimal result = value.setScale(2); // ArithmeticEzception

5. compareTo() 5 equals() L FLIAN ]
compareTo () HWEHUE K/, AHERREZESFENY) scale 257

| BigDecimal a = new BigDecimal("2.0");

2 BigDecimal b = new BigDecimal("2.00");

3

4 System.out.println(a.compareTo(b)); // 0: #{E+1%

equals () [A]H} ELBCE(E AN scale:

I System.out.println(a.equals(b)); // false

AL, IR B E R AT SRR, i w A -

I boolean equal = a.compareTo(b) == 0; // [ 17 a.equals(b);

new BigDecimal("2.0") Flnew BigDecimal("2.00") ¥ _FAH%%, (Hil it equals O AAHEE.

6. precision 4 scale

| BigDecimal number = new BigDecimal("123.4500");
> System.out.println(number.precision()); // 7: A i F Bt
3 System.out.println(number.scale()); /7 4 NI

EBRARRZRIE:

| BigDecimal normalized = number.stripTrailingZeros();

2 System.out.println(normalized); // 123.45

7. MathContext 4% fil # {4 27 Al i AL
L/ REEERENAN: RY 4 AKEKT
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2 MathContext context = new MathContext(4, RoundingMode.HALF_UP);

4 BigDecimal a

5 BigDecimal b = new BigDecimal("3");

new BigDecimal("10");

6 BigDecimal result = a.divide(b, context);

7 System.out.println(result); // 3.333

MathContext HAAEEEF/RA R HAL, A2 E I/ INIEL
BigInteger 15 BigDecimal [¥)[X J

¥k BigInteger BigDecimal

A6 st BT R AL FERAE B kil /N

e AR v 2

LA A0 FAFE . valueOf (long) T4, valueOf (double)

Pk LSRN A DAPREE/INER, T RERT B AR

F I Brafe. e, KEBEHOHE SRR R
TR N RE Bl s AT eSS double #43 5 YEE scale Fli AL

Z¢ 1.31: BigInteger 5 BigDecimal H{IX

L8 S DS 9B £ 2

xR By R 3

System RO A gt W JErEA | G 10, BB, RaEE . B

IVM F il

Math H WABE HFh. B ZMEREL BUEFIRELEL
BigInteger PR AL REEHL. Brofe. B AR2ETT A
BigDecimal AR TN B E i NV SR ME BEERARNIOT R

2 1.32: # M T HEM%E
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1.6 Java S5 Abpg
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1.6.1 SeiEHitk

St (Exception) BB FTIAH IR IR, BLAIRI R AEAERORALRCR . X5 M
RO SRR A SO RO HE 2
SRR T IR R 2

C R TR Tova i, R

© IS BFINELT, (B O

St RFIEATRLR LRI, AR IE AT
USSR, TVM SRARIRAAS, SBR @A, B BRI .
SRR

Java P IITA R A HH AN AR A X AR AR B Throwable, S {A R AL A -

Throwable
Error
Exception
RuntimeException

H M, Exception

1. Throwable T 5 &5 1R A7 # LR AL 2, Throwable HP 12

* Error

e Exception
GRS RE
1 try {

2 int result = 10 / 0;
3} catch (ArithmeticException e) {

4 System.out.println(e.getMessage()); // / by zero

5 System.out.println(e.toString()); // FH LA 54EEEER
6 e.printStackTrace(); VZE 1Bt 2 A
7}

2. Error /R H I RGE JVM 4%
5 WLAY Error ff%:
¢ QutOfMemoryError: JVM JLiEZRELS) L AT TR NAE
» StackOverflowError: JyyEUR A% H ;
* NoClassDefFoundError: iafTH} TLIEHEIFTFEHAIIEE L,
B, JokRisIA ] BT Eok g H -
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I public static void recursive() {

NS}

Error il % 27 B I AR e XE AR S 1) 7™ s R0 A, — AN vt el 35 oMb 55 X R R 4k

. Exception F7< 27 nf DIARBH S R 1 S 5 15 Ol

Exception F3i/p 4
* izfTHI % RuntimeException M H1-3%;
ZKEH . % RuntimeException DAY Exception F2,

LI AT S

NullPointerException

(3%

ArrayIndexOutOfBoundsException

w

ArithmeticException

ClassCastException

5 NumberFormatException

HLE K5

| I0Exception

[3%)

SQLException

3 ClassNotFoundException

Java MRy 132 10 ol H EORAL L, FF A4l A R R 2 A e AR A 7

recursive(); // LR#IH, HAT &t StackOverflowError

NN

1Z1T.

£ FAI Wb AR

i Exception {12, HAZ I0Exception. SQLException.
RuntimeException [ 12 ClassNotFoundException

k%4 5% | RuntimeException M2, | NullPointerException, ArithmeticException.
PAM I Error OutOfMemoryError

% 1.33: ZR A S AR

(2) RSEHE S SR B
AR PR B i 6

| FileInputStream input = new FileInputStream("test.txt"); //

FileNotFoundException =% 3% , sh/mAabH

ATPABE try-catch ffi3k:
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1 try {

2 FileInputStream input =

3 new FileInputStream("test.txt");

4 '} catch (FileNotFoundException e) {

5 System.out.println(" L {F A 7F7E: " + e.getMessage());
6}

WA DA throws FEHH:

| public static void readFile()

2 throws FileNotFoundException {

3

4 FileInputStream input =

5 new FileInputStream("test.txt");
6 }

(b) AFZZR 53 gk s Ao i SR Ab 3
I int[] numbers = {1, 2, 3};
2 System.out.println(numbers[51); // %% ¥ DL 3t, 24T H 2408 7 77

ABAT I S B SR R B AR R, SN i i SR A AR e R SR AR, T
AR AT AR AN try-catch,  “HiiEmf " S22y I ik, Jf
ARFFAEHE B A, e A e g i Bok filk &2 C 24 B

W ILis T e

1. NullPointerException %232 | F ¥ FH 5205 5 7
1 String text = null;
2 | System.out.println(text.length()); // java.lang.NullPointerEzception

7 DL i PR A 9
o R null P
o 7R null XFGRAY A 51 7% 6
o % null (2R HHAT B ZhHRAE
o Ui ARG G S &
it 5y 2
1 if (text !'= null) {

2 System.out.println(text.length());
30}
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PRSI R A H3 N, R DA B S A i I
I if ("yes".equals(text)) {
2 System.out.println("#iA");

2. ArrayIndexOutOfBoundsException %2025 | # AL

| 'int[] numbers = {10, 20, 30};
2 System.out.println(numbers([3]); // java.lang.ArrayIndexzOutOfBoundsException

BHBAWEGIVERE A 0<i<array.length
0
I for (int i = 0; i < numbers.length; i++) {

2 System.out.println(numbers[i]);

30}

W] AGE RS2 for fFF

| for (int number : numbers) {

2 System.out.println(number) ;

3. ArithmeticException IR E R EE
B P 0 S R DA -

| |int result = 10 / 0; // java.lang.ArithmeticException: / by zero

WEG T

I int divisor = 0;

2 if (divisor != 0) {

3 int result = 10 / divisor;

41}

FEEE, FAHERAEEE A ArithneticException:

I System.out.println(10.0 / 0.0); // Infinity
2 System.out.println(0.0 / 0.0); // Nal

4. ClassCastException 7 il 5546 k) A A

I Object object = "Hello";
> Integer number = (Integer) object; // java.lang.ClassCastEzception

A ET ] DAL instanceof HI[WT:
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I if (object instanceof Integer) {

NS}

Integer number = (Integer) object;

o FAREACIE i AT DA [R] s S R e 4 -
1 if (object instanceof String text) {

2 System.out.println(text.length());
30}

FFERANRERE I H AT

5. NumberFormatException F

1 | String text = "123abc";

2 int number = Integer.parselnt(text); // java.lang.lNumberFormatException

R/ vNHE
| int number = Integer.parselnt("123"); // 123
2 double price = Double.parseDouble("19.99"); // 19.99

AT DA AR AL

1 try {

2 int number = Integer.parselnt(text);

3} catch (NumberFormatException e) {

4 System.out.println("fE & E K% " + text);
50}

6. InputMismatchException Scanner % A S PR
| Scanner scanner = new Scanner(System.in);
2 System.out.print ("iFH N\ EH: ");
3 int number = scanner.nextInt(); // % A\ abc Wi InputMismatchEzception

A PASE I W A S

| 'if (scanner.hasNextInt()) {

2 int number = scanner.nextInt(Q);

3 System.out.println(number) ;

4} else {

5 System.out.println("# \ By F 2 4" ;
6 scanner.next(); // iF &R

7}
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7. TllegalArgumentException J5 V£ S H A 1k

I public static void setAge(int age) {
if (age < 0) {

[}%)

3 throw new IllegalArgumentException("## 1 f: /T 0");
4 }
5}

NumberFormatException A< Bl /& I1legalArgumentException 2.
8. IllegalStateException X4 Y HiRiR A fe i A7 1 4E

I public void start() {

2 if (started) {
3 throw new IllegalStateException("{f % .4 71");
4 X
5 started = true;
6 X
i W2 SR

FHAZRF A 10, B EMBISImERFE .
1. FileNotFoundException {4 A {7AEEL ToiEFT I

1 try {

2 FileInputStream input = new FileInputStream('"missing.txt");
3} catch (FileNotFoundException e) {

4 System.out.println(" {{F K2 " + e.getMessage());

50}

FileNotFoundException 4& I0Exception HF2.
EAMUT BRI SUEAAFHE, Wl enikice Hog. BURA BB TEEFTH
2. TOException % A% 454 2 g

I try (FileInputStream input = new FileInputStream('"test.txt")) {

2 int data;

3 while ((data = input.read()) != -1) {

4 System.out.print ((char) data);

5 b

6 } catch (IOException e) {

7 System.out.println("iZHL % li: " + e.getMessage());
8}

[} try-with-resources W] DAYEAURLEREE W G B 3l P BE .
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3. SQLException X{fjs % 41 I

I try {

Connection connection = DriverManager.getConnection(url, username, password);

[}%)

3 Statement statement = connection.createStatement();
4 statement .executeQuery(
5 "SELECT * FROM wrong_table"

6 )

7 '} catch (SQLException e) {

8 System.out.println("#( {7 E45%: " + e.getMessage());
o}
AN PSR o

o BRI
* SQL iEFH) 5 iR
o BAERE T BONEE ;
o BURARE
B EE I R
4. ClassNotFoundException zfj 75/l 2k i) 8 A 2 2

1 try {

2 Class.forName (

3 "com.example.NotFoundClass"
4 )3

5 '} catch (ClassNotFoundException e) {
6 System.out.println(

7 "ok ED " + e.getMessage()
8 )3

9}

Bl AR RO e sh S 2mEk T, 5 NoClassDefFoundError A 54 A A
S I e Rl e
MRATE R AR BB AU PR, 7 S TE AR AR ek
| public static void methodC() {
2 int result = 10 / 0; // ®'& X 274

5 public static void methodB() {
6 methodC(); // & 4ks i L4k
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9 public static void methodA() {
10 methodB(); // 7 44 Efr ik

13 public static void main(Stringl[] args) {
14 methodAQ); // #nf UiAdfah, A2 7 2 b SH4T FIEAR
15}

Witk (5 E
SR
* FHEIHE
« BEERANESY
« BHWEAITES;
XF I R A S T 5

o« YEZ )BT B .
FIELEAR RS, EEETF B KB T ACHEAMEY at ... FE.
SRR IEAR 5 X
Java Ab PR S FEA PR

* try-catch-finally: YE4H[O;EAH A AT R ;

* throws: MFIHIEMNIE, 4R HH RS

oy

R

try-catch-finally [ b5 iS5 4
1. try-catch-finally /b5 iS5 4
try SO TCE W BE R AR R ARS s catch BUH TR AL BRAE KB 4 finally B
T AT IR S e A
1 try {
2 /7 TR R R
3 } catch (ExceptionTypel e) {

4 // A3 EzceptionTypel K7 oy 74
5} catch (ExceptionType2 e) {
6 // A3 EzceptionType2 KA W7

7 '} finally {
8 / RRRERERE, BERSPAT
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A TIRRE T DABRAR A -
o QR try PEAT A, WBkid catch;
o MR try PRAERE, WSHRITHLE) catch;
© WERFHE finally, SEHEHRIGHSMT
o WURSEBCERCU AR, WAkt i AL .
(a) try-catch 7524 {7 B TR A FE 57

1 try {

2 int number = Integer.parselnt("abc"); // ¥[34 NumberFormatEzception
3} catch (NumberFormatException e) {

4 System.out.println("# F4& A A E#");

5 System.out.println(e.getMessage()); // For input string: "abc”

6}

WHRRER, BN RS EEL L, M n] AAE AT R gD -

1 try {
2 int result = 10 / 0; // #[ @t i ArithmeticEzception
3 System.out.println(result);

4} catch (ArithmeticException e) {
5 System.out.println("[2Z G4 0");

8 System.out.println("f2 74k HAT");

(b) % catch §1XF A ) S 70 AL BE
BB TR Z R m s, ATPAS 24 cateh B,

1 try {

2 int[] nums = {1, 2, 3};

3 int result = 10 / 0; // ¥ &1 ArithmeticEzception

4 int value = nums([3]; // ¥4 ArrayIndexzOutOfBoundsException
5

6 System.out.println(result + ", " + value);

7} catch (ArithmeticException e) {

8 System.out.println("4# H K F % " + e.getMessage());
9 } catch (ArrayIndexOutOfBoundsException e) {

10 System.out.println(" 4441 5 " + e.getMessage());
11} catch (Exception e) {

12 System.out.println("4# H 7% " + e.getMessage());
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13}
TR

* 24 catch Haf AT H AP S —ANILHECHY 43 3¢5

i S A VA e S AL T T

* QSRSGHIK Exception, SRR M RHRICERA.
HRE:
1 try {

2 int result = 10 / O;

3} catch (Exception e) {

4 System.out.println(":# F 7% ") ;

5 } catch (ArithmeticException e) {

6 System.out.println("H KR H"); // WFHIR: LEE®%
7}

(c) finally Ji]F AT S IREIL SR8 J5 7
finally S T RMSCHRR . BEHCBR R . RS #
| |[FileInputStream input = null;

2

3 try {
4 input = new FileInputStream('"test.txt");
5 int data = input.read(); // iZEL LIk

6 } catch (I0Exception e) {
7 e.printStackTrace();

8 '} finally {

9 if (dinput != null) {

10 try {

1 input.close(); // Eia i
12 } catch (IOException e) {

13 e.printStackTrace();

14 }

15 }

16 | }

finally F4F e
o WA FEISIAT
S catch RG22 AT
o Hfifi try 5 catch ' return, &S HAT;
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finally 5 return AT . 010E try = ﬂj‘ catch g return, Java & 5C{F 071k

o (HAR IVM sl 2 1, 10 System.exit O, NA—EHAT.
[BI{E,

PAT finally, f)FiREZ BIRATHOSE

|

3

4

6

12

public static int testReturn() {

int result = 10;
try {

result = 20;

return result; // %frGFRE{HE 20
} finally {

result = 50; // Bhm#HLTE, ELPm O RFHEEHE

System.out.println(testReturn()); // 20

MR catch H°F return, W4 JCHAT finally:

|

3

4

6

15

public static int testReturn() {

int result = 10;
try {
result = 20;

int value = 10 / 0; // 4 7
return result;

} catch (Exception e) {

return 30; // SLRFREE 30
} finally {

result = 50; // & ARG H 30

System.out.println(testReturn()); // 30

SRFZUANEAE finally 5 return, RON'ESE T try 8 catch AR EME, HE0]
R 15 JF AR B H ) S
AR

2

public static int testReturn() {
try {
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3 return 20;

4 } finally {

5 return 50; // B & try FH return
6 }

7}

9 System.out.println(testReturn()); // 50

2. WA ALRR S RN, HARMIA cateh Je
AR
1 try {
2 int number = Integer.parselnt(text);

3 } catch (Exception e) {

4 System.out.println(" X 4 4512 ");

50}

HetE:

1 try {

2 int number = Integer.parselnt(text);

3} catch (NumberFormatException e) {
4 System.out.println(" 2 &5 K% " + text);
50}

ZSHY catch BB, (ERE R FH EBCA M IRA R
HHR

I try {

2 readFile();

3} catch (IDException e) {

4 /AT A AR

50}

EUNNARE St eI AR

1 try {

2 readFile();

3} catch (IDException e) {

4 e.printStackTrace(); // 4T H1 %% fl %

SR T H S RGOSR R, A R AR
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3. try-with-resources H zJj 5 [ %5
M Java 7 FF4f, WPAfEH try-with-resources H 3K SEPL T AutoCloseable [ .
I try (FileInputStream input = new FileInputStream("test.txt")) {
2 int data = input.read(); // {f % &
3} catch (IOException e) {

4 e.printStackTrace();

5}

HFHAITLAR, tnput SHEAEH, FHEFHS finally,
S AGER AL DA

1 try (

2 FileInputStream input = new FileInputStream("input.txt");

3 FileQOutputStream output = new FileOutputStream('output.txt")
4 A4

5 int data = input.read();

6 output.write(data);

7 '} catch (IOException e) {

8 e.printStackTrace();

9}

AEPESCPRHL . W2 . Bt R A Oy, B Java SEHEFZ ] try-with-resources,
A EF2hE finally HEH].

throws throws HYE VAR, FoRYRIEF REMLH FELe e, (BY I EAATTARRE, T
R RE L. N2 IrA S Ea VA S B AR . U AT G AL, WAt
throws ZELAEHE .
1. FEAREL FEESEN R 2 Ja i mT el i85 22
| public RE KA FHk4&(ZHFIK) throws FHEAL, FHFLA2 {
2 /7 TR R R A
30}

B4

| public static void readFile() throws IOException {

2 FileInputStream input = new FileInputStream('"t.txt"); // ¥ &} I0Ezception
3 input.read(); // # @4l I0Ezception

41}

throws FUR M A v il ek 4, JFA EUIE AR
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2. WAL iR AT R PG VART, 5 ARk 7

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

2 try {

3 readFile(); // VA 7 44t IOEzception Wy ik

4 } catch (I0Exception e) {

5 System.out.println(" L FiZEL A T " + e.getMessage());
6 b

70}

o n] PAGRZE ) | e -

I public static void main(String[] args) throws IOException {

2 readFile(); // main 7 jx4%%4:4F IOExzception % JVM

30}

3. throws 4 try-catch M5 ] ICZ AR SRR, LETES — 48

| public static String readFirstLine(String path) throws IOException {

2 BufferedReader reader = new BufferedReader (new FileReader(path));
3 return reader.readLine(); // F[f4h !l IOEzception
4}

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

7 try {
8 String line = readFirstLine("test.txt");
9 System.out.println(line);

10 } catch (IOException e) {
11 System.out.println("iZH LA " + e.getMessage());

12 }
13}
XA EEIE G

o JRIZTE R AT 58 MEARAT S5, B R 8 S A e A 3 R
* ZNREREREAL 2GS —AH
4. ZA SR EW] — A0 YE ] AR RS B 2 S
| public static void processFile(String path) throws IOException, SQLException {
2 /7 X BRAET ettt TOEzception

3 /) B R M ) SQLEzception
4}
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WRZAFFEALTRER, ATAFHEANTRIEFE AR
I public static void processFile(String path) throws Exception {
/7 UM £ F Ezception F K

NS}

TESEBRIT A, AN DR R Sl R S iYL, 75 DU 1 38 e A T B AR vl e & A AT A T A
5. W5 I IR SRR 1R E Uy AR
© AREYRAZTTIEN Z AL H L
o SCRTPIRRA ML R, TREE AR L R
o LRI AN, IEEE I BRI R 2 B

1 ' class Parent {

2 public void read() throws IOException {
3 b
4}

6 class Child extends Parent {

7 @0verride

8 public void read() throws FileNotFoundException {
9 // IE#i: FileNotFoundEzception & IOEzception Hy-F %
10 }

1}

G Nk

| ' class Child extends Parent {

2 @0verride

3 public void read() throws Exception {

4 // YmB4iE T Exception M. IOEzception o[ & A
5 }

6}

ABAT I 5 B AN Sk A AL A P

| class Child extends Parent {

2 @0verride

3 public void read() throws RuntimeException {
4 /7 TN E AT R

5 b

6}
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throw throw FIFET AN, IR A EshQIE L — xR,

throws £ S, throw EEIFHHE B,
1. JEAREDL TahRIEIFHE R4

| throw new #HER("RHEE";

B

I throw new IllegalArgumentException("Z%47 1 & %5");

2. throw )i RS AR 3k

I public static void test() {

2 throw new RuntimeException("’% 4 5% ");
3 // System.out.println("XATRE LEHAT"); // w8 F: LE2&
41}

PATE] throw J5, MEIHERMRAESTE, FH 44/ AR catceh B & AL
3. throw 2K 5 # I 5 ZE06E 4 throws 1§ try-catch
WER T 2 A2k 5, 4B R A AR s = B -

I public static void readConfig(String path) throws IOException {

2 if (path == null || path.isBlank()) {

3 throw new IOException("fl & L {F#H A A =");
4 }

5}

UM B AT I S, i A B ] SR AL
| public static void readConfig(String path) {
if (path == null || path.isBlank()) {

(3%}

3 throw new IllegalArgumentException (" & L 52 A 2");
4 }
5}

4 SRR WPURZE SRR S, PR IS G A T A

| public static void loadUserData() {

2 try {

3 readFile();

4 } catch (I0Exception e) {

5 throw new RuntimeException("/jnit )i /7 248 % ", e);
6 b

7}
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R TA S e 2B EIRT RN, J7 82 5 5 E

XA throws throw
(iR A=y T TR R
EH i BH 4 1 R T Rl S F i — BRSNS
JE AR A P25 SR FEXTS
gy A AR R A~ S 2 — AR — A TS
R EIEM T A—EHIE AR PAT BB —E S
L 5 HT R IO A AL B SRR I V55 B 15 2
2% 1.34: throws 5 throw 14X 5l
‘::“%
S AR BRI JE AR )

* RETBTHY
fiE

AT S, Uil A2 AR o ;

B1T
WE R, FE2A4[0L BRI AP

© MHIINRTCIR G EAE B S, (T throws REEAHE;

o SRR LT R R R R

- KL

S =
° #'%’fﬁ;%\

¥ catch H;
BUHRE, T AL

o WIRREHALICHE A try-with-resources;
* finally Wt HfGEBE AR, AEEEE 50155 #2455 return,

WS B R ik LA

S

L3 5 10

NullPointerException

FSkA . AEeILG1L. i Objects.requireNonNull ()

ArrayIndexOutOfBoundsException

F A FARER . [T length, fiHEIRAL for IR

ArithmeticException

BRI AR N E

ClassCastException

ECYLETH ] instanceof

NumberFormatException

R P AT AR, R

InputMismatchException

8 F] hasNextInt () &5 5 yEAG A i ARHY

FileNotFoundException

KA fAe ., SRR AFAE AR AR

SQLException

GEEEILE . SQL M), REMMAH

% 1.35: W WA Lkt sk
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162 HEXSHHR
HE ORI 55 3 5 A O iR, R0k Java B 5 JoATR AR R, Biln:
o ARRARE N TR
* MPAREAFFEEK;
o ITHURESA R
« REIAR, TR
FHHLE M Exception B{ RuntimeException, H i S H Al DALLSH TR SCRHUEMT, 7 (i H
B VA TEORATERANAL B
At 2,86 B e LS
Java WEFHEGHAE MR, HA—ERRHERFREILS & L.
L NESERRIRYE S RAGE N, 55 &% A THE

| throw new RuntimeException(" 4 & 4 7 40");

X B AR REM T S, (HR R HRERE A s, Jolhilnd i A E R
Wi 2 AF R AT iR, S A X rE R

| throw new AgeException("F {4 & 4 141", age);

V& ] DU Ak AgeException, SFigdBUA Btk THR & X

2. A LS IR
SN2y i i |

o BRRME REA S

o W DAGRAFAIA M B R R 5

o W DAFIXAN RV 55 578 20 A AR S

o ARHE AT A AT 4E S T 5
HEXFENZOMENR “HEEZRER", iR RRMER R 55 4R
SR 2D
PSS
VSIS S
B
TE 55 AR H A A
1. Bk S W% PR i M e B4k 7K Exception Bl RuntimeException
VA RE (REFRRE) A E SRR

2 class AgeException extends Exception {

Fi
H

S N
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3 // RAE ...

6 |// BATH W HiF ST &G LHE

7 class UsernameException extends RuntimeException {

8 /) RA ...
9 }
R AR S ] -

o ANEREASEIRIAR . R A UBNIR) ). 4k7K Exception;
o SRR AR IS HNEE R . @ 48K RuntimeException,
BN, SCHEARTFAAE . 28R WOX 2 ) e 5 v AT N 2 5 S8ARE. P akseE

306 RS 8 T DA B i R

- B HTE Di Tk TR R I A A

HE G R — A, FEMRFHICE, RN E I AR AR AR

I public class AgeException extends Exception {

2 //  serialVersionUIDA T 77, KWRERGL M "B 5 %5 "
3 private static final long serialVersionUID = 123456789L;
4 private final int invalidAge; // %77 4Fix 41

5

6 public AgeException() {

7 super ) ; // kBt

8 b

9

10 public AgeException(String message) {

1 super (message); // [Ri74517 15 A

12 }

13

14 public AgeException(String message, int invalidAge) {
15 super (message); // R174% 17 1E &

16 this.invalidAge = invalidAge;

17 }

18

19 public AgeException(String message, Throwable cause) {
20 super (message, cause); // (77451515 BAnJith 7w

21 }

22

23 public int getInvalidAge() {
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24 return invalidAge;
25 }
26 | }

(ER bW RN R

« B

o AR R

o BB DR SRR 5

o« BB, T RAFEUME RS -
3. A F i S AR5 RN AL i 2 i

I public class UserService {

2

3 public void register(String name, int age) throws AgeException {

4 if (age < 0 || age > 150) {

5 throw new AgeException(" i /17 0-150 Z [8]", age); // % — Fiiy+s &
6 }

7 System.out.println("/f| " + name + "JE/t T, FH: " + age);

8 }

10 public static void main(Stringl[] args) {

11 UserService service = new UserService();

12 try {

13 service.register("7iK =", -5); // F[ il AgeEzception
14 } catch (AgeException e) {

15 // R % getMessage ()

16 System.out.println(" At Kl " + e.getMessage());

17 System.out.println(" L a7 F#: " + e.getInvalidAge());
18 }

19 }

20 | }

X B R

register O HAMAERIEYL;

i throw Fsh#illH AgeException;
J715 A throws AgeException;
P try-catch iERIFAL B
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Sk A U5 9 s AT B U5

i SUR BT DO A S, AT AR T BGE AT 5

P ok Ji X TR
=k HE X extends Exception P Z W try-catch fiff#kEi i ] throws 7Y
S

AT HE | extends RuntimeException | Ziifedi ASRiIALIE, 187 2R S R Bl 55 U
SO

% 1.36: 246 H E Ui - Sis T B E S

L 52K A SCSE A8 R 3 AL 20 A B )it

I public class FileParseException extends Exception {

3]

3 private static final long serialVersionUID = 1L;

4

5 public FileParseException(String message) {

6 super (message) ;

7 b

8

9 public FileParseException(String message, Throwable cause) {

10 super (message, cause);

(L ENITE

I public static void parseFile(String path) throws FileParseException {
2 if (path == null || path.isBlank()) {
3 throw new FileParseException(" L [FHE 1 d A 2");

W
(-

VA & A

I try {

[3%)

parseFile("");
3} catch (FileParseException e) {
4 System.out.println(" L HEMT 4 Ik " + e.getMessage());

W
(]

B F YRS throws.,
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2. BT A L A SRARESOIE IS BUA R 2

1

2
Z

3

4

public class UsernameException extends RuntimeException {

private static final long serialVersionUID = 1L;

private final String username;

public UsernameException(String message, String username) {

super (message) ;

this.username = username;

public String getUsername() {

return username;

(I ENE

1

2

[A°A) UsernameException s&i&

public static void checkUsername(String username) {
if (username == null || username.length() < 3) {

throw new UsernameException(")f /7 % K Z {4t/ T 3", username);

Tim S, HEANEEMRHEE throws,

Z
WIS E B IVHIE AL XA T8, W PABOT N 2K R R E R E R S REO S IR
ANEY, BERIT MBI R .

serial VersionUID

serialVersionUID &/ HIMLIAS, H TARIRERFIIMLIA o
SR RERA\SCIN T Serializable, WL HE X B2l 2 E 5P serialVersionUID,

L ARGk

1

NS}

public class AgeException extends Exception {
private static final long serialVersionUID = 1L;
public AgeException(String message) {

super (message) ;
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2. 1EH
 PRRSRHIFF IR ;
o WA I AT E
o MR REG LI SR, PRUERAS— 2.
i~ > B Beal PASeie b e H A

1 private static final long serialVersionUID = 1L;

HBE

S0

S P AR R LR S R PR B I S A
R A R E AR, TR ERIRZ R FEHERE R .
L ARG [T cause AT 4

I public class UserServiceException extends RuntimeException {

2

3 private static final long serialVersionUID = 1L;

4

5 public UserServiceException(String message) {

6 super (message) ;

7 b

8

9 public UserServiceException(String message, Throwable cause) {

10 super (message, cause); // R FiLF

2. SR IR S RO 55 S

I public static void loadUserData() {

2 try {

3 readFile(); // 7 f:dh 1l IOEzception

4 } catch (I0Exception e) {

5 throw new UserServiceException("/jnl Jfl 7 245 & k", e);
6 b

7}

X B[] UserServiceException FEihM 5515 X, 1MEE A8 e 48 T IR 1A I0Exception.,
3. BEAEIGRE

I try {
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2 loadUserData();

3} catch (UserServiceException e) {

4 System.out.println(e.getMessage()); // fn# )i 7 %4k 4
5 System.out.println(e.getCause()); // Jf#h IOEzception
6 }

I AgeException

2 UsernameException

3 OrderStateException
4 PaymentException

5 DataValidationException

Tt

| AgeError

2 BadAge

3 WrongUsername

4 MyException

2. AR B 55 & X
» AgeException: AFEWAHKFH;
* UsernameException: M F4HHKHH;
e OrderStateException: 1]HURTSRE
e InsufficientBalanceException: A& EFH .

AR T HE XM HEX . mERANVIZIELEAN—IRE B BS54 R
1 S 5 i A B SR
. USSR, (e AR (EOIHEALI: QAN AL 5

1 try {

2 registration.register(username, age);

3} catch (UsernameException e) {

4 System.out.println("iF ZH 4 A\ JH 7 4 " + e.getUsername());
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2. MR EICIEAL PRI S, ARSI iR Rk

I public void registerUser(String username, int age)

[}%)

throws AgeException, UsernameException {

4 registration.register(username, age); // Y[ 7 4 A A3, kS

3. IR SR T VR B 55 S e

I public User loadUser(String path) {

2 try {

3 return readUserFromFile(path);

4 } catch (IOException e) {

5 throw new UserServiceException("iZELJH 72 &4 L", e);
6 }

4 SRR AR F X
Rt

| throw new AgeException ("4 442"

TR, age);

(e

| throw new AgeException("# {4 /717 0-150 = |7, SLPR{H: " + age, age);
SR B

BRI 55 41 SR

WA SEAEIE;

Lbrtm AME T4

AR I AR 4
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i S

1.7 Java ZZ:Fegutfe
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1.7.1  ZEPehl

AR IR N TR — R PATIR AR . — DR RS — AR, AR DE R — PR 2 Tk
Fr2AMME55 . SR CPU HERYEA AL, IERR /2 AR G0 L ST A AR PR

ZeRRA R 3L

L AR
SATZAREPIPATEIC, —A Java BE)FBENG, BOAS ol nain J 47

I public class ThreadDemo {

2 public static void main(String[] args) {
3 System.out.println(Thread.currentThread() .getName()); // main
4 b
50}
2. ZRRRITE A

o AR UE AR

« YA DAL A —UERE A N A7 B

o BAEAEA H CMSZ B TR AR T A

o SRR, GBS EAR.
3. SRt Z L gy

o JLE M. AR, AR E. HEVER

o M7 PR, BT R R

Y 2 R
L Spget AR PATERAR, AL 5547 Pt T
| boilWater(); /7 RK
> prepareNoodles(); // /& i
3 washDishes(); V!
o PHETRT R

o DT P AR 5
o WIRIE—PERE, JEEHAE S MLMETE.
2. BERE ZRPUTHRAR, Z/MES T AR INHEE
| Thread thread = new Thread(() -> {
2 System.out.println("E LK"Y // FEAEMES
31
4 thread.start(); // & a4 42
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« start O JHIHIZRE;
e run(): MEHHERA, AEBEBHHLRE;
o ZERETDMRERCE, HaMRER LA,
CPU Hkf%
1. i CPU il ] A e i Se B &
A% CPU [i] i % B A T A et . SNSRI, RFERLETT, SChri T,
2. ¥ CPU W DASEHLEHIEFFAT
Z 1% CPU A LALEZ AN EAREAEA RO b R T
3. IRYSIMT
* % (Concurrent): ZAMESFAER—HHI B A BT
* H47 (Parallel): ZAMEFSAER—I Z| EIE R AT
DAY i85 SN o 3 i 10 7

575053
dteiashia, B2 EIAT IR R G TVM R B e
L. I i
CPU S ZA AR AT e—/NBEPATIRR] , IRFIE) B ) 52 )5 7T BE D40 3 A 2R A2
2. L p3cUlR

CPU \— LAY 2 o — AR, F7 2 RAFAIRIE AR
3. PATIF A E

ZUMERT T, KRR PAT I8 H A B E

I 'Thread tl = new Thread(() -> {
2 System.out.println("£ 2 1");
301
4
5 Thread t2 = new Thread(() -> {

6 System.out.println("# % 2");
7 1);

9 tl.start();
t2.start();

o

Fmifi, &8 LM &R 2 WS AT
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1.7.2 RGN

Java R PAIIE Thread ZREE AT IR . AR EPATINIES SHE run O Ik, HIEPEh4RE

WEH start () ik,

W start O A)F304ARE:; B run O H@838 %5 H

e PR O K
1. Z&Firt4e ffi ] Thread X4 Fn— P4 fE

| Thread thread = new Thread(); // f|ZE%&FEX 4

2. Gtk SRR BT AU ITE Tun O J5ikH
I @Override
2 public void run() {
3 System.out.println("& 4 5 HATH");
41}

3. Bisheee 1 start O B &iE
| thread.start(); // Egi%kfe, JWM 2 g5 E)H run()

JiX—: 4ksk Thread &
Yh7K Thread YR
1. & X4k K Thread;
2. HE run() H¥E;
3. BIEZRENTS
4. JHH start ) Fik.
1| // YR Threadk, @ —/"5 KA &4

2 class CodeWriter extends Thread {

3 @0verride

4 public void run() {

5 System.out.println("5 RAB LRI TIE...");

6 try {

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

8 System.out.println("E7ZAEH" + 1 + "{TA..
9 Thread.sleep(500); // 1# 4L 5 X 4 5 Z it |4

10 }

11 } catch (InterruptedException e) {

12 e.printStackTrace();
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13 }

14 System.out.println(" 5 XA £ 2 % R T1E! ");
15 T

16}

18 | // A Thread, A)Z — A "R "% 2

19 class CodeTester extends Thread {

20 Q@0verride

21 public void run() {

22 System.out.println ("M XA LEF LT/ ..");
23 try {

24 for (int i = 1; i <= 3; i++) {

25 System.out.println("EZAMKE" + i + "MHae. ..
26 Thread.sleep(700); // #2447 2 & 4]
27 }

28 } catch (InterruptedException e) {

29 e.printStackTrace() ;

30 }

31 System.out.printIn ("l £ & £ 42 5 i TIE!D ")
32 +

33}

34

35// £, ErE&BHER

36 public class ThreadInheritanceDemo {

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

38 System.out.println(" £ 2: BF A LET/E...");
39

40 // AERA SN R

41 CodeWriter writer = new CodeWriter();

42 CodeTester tester = new CodeTester();

43

44 // B & AR

45 writer.start();

46 tester.start();

47

48 /7 ERAET DG A

49 System.out.println(" £ 4 2: )7 7 K. .. ");
50 try {

51 Thread.sleep(1000);
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52 System.out.println(" E& 2 ety vy ");
53 } catch (InterruptedException e) {

54 e.printStackTrace();

55 }

56

57 /) FRETAT LA T K

58 try {

59 writer.join(Q); // 475 AL 4 A2 77

60 tester.join(); // & F7 il (L AG 2 42 50 ik

61 } catch (InterruptedException e) {

62 e.printStackTrace();

63 }

64

65 System.out.println("F £ : )7 A T HAH TIE, BREL! ");
66 }

67 | }

R

o GYAME, W PAEHEGE this 2 getName () ;
o 5% Java FRARGRFR ], R 1 Thread J ASGEH-AOR HADS ;
o RFRAT ST AR R A -
J5i3X. "~ 53 Runnable ;11
5P Runnable 422 [ A0 1%
1. & X 25528 Runnable;
HE run() HiE;
SIS XA
RS XG44 A Thread;
P start () H¥.

1| // £ RunnablefE 0, 4| — "5 R "F4%

class CodeWriterTask implements Runnable {

A

(3

3 @0verride

4 public void run() {

5 System.out.println(" 5 K& £ % FLEH4T...");

6 try {

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

8 System.out.println("EAEEF" + i + "fT{RAE...");
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26

27

28

29

30

31

32

33

34

38

39

40

41

42

43

44

45

46

47

Thread.sleep(500); // #2415 (4 5 Z 0 7]
}
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.println("5 KA E 5 T k! ");

// SFRunnablek 0, 417 — KRG E 4
class CodeTesterTask implements Runnable {
@0verride

public void run() {

System.out.println (" & XA E 5 FEHAT...");
try {

for (int i = 1; i <= 3; i++) {

System.out.println("E MK E" + i + "I .

Thread.sleep(700); // 4244 5 2 & 4]
}
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.println ("Il KA E 5 T ");

// E£%, BT Runnablef 04 £ &
public class RunnableDemo {

public static void main(String[] args) {

System.out.println(" £ 4 f2: Z)F R AFHLIT/E...");
/7 RBEESTR

CodeWriterTask writerTask = new CodeWriterTask();

CodeTesterTask testerTask = new CodeTesterTask();
/R BEEERR, R ES R AE

Thread writerThread = new Thread(writerTask) ;
Thread testerThread = new Thread(testerTask);

/7 BB AR

writerThread.start();

testerThread.start();
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48

49

50

51

53

54

55

56

57

58

59

/7 ERAET NGRS o
System.out.println("F 442 27 R FEmeE. .. ");
try {
Thread.sleep(1000);
System.out.println(" E&AE: s dr 7! ");
} catch (InterruptedException e) {
e.printStackTrace();
}
/) FRTAT LA
try {
writerThread.join();
testerThread. join();
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.println("F £ 4%: 127 0 TR PrA TIE, EIXKET! ");

o JhE AR R FR ] ;

o AESHMLARR RIS

o ZAEAE] AL —AMESF RS
o BRI AR

Thread 5 Runnable %}t

o LE #k ik Thread 3P Runnable

R R il S B PR 1] AN Ak R HAB 2

15552 A LA S 90 RS AT AR Z A e =

(N ET Ty B B

i = LREEHCOT start O WA Thread J5JEH start ()
TR & B B3 Al e

Z¢ 1.37: Thread 5 Runnable [¥J[X 5|

start() 55 run() (X

1. start() BshHZ R

| Thread thread = new Thread(() -> {
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2 System.out.println(Thread.currentThread() .getName());

30D;

4 thread.start(); // & 4T

2. run() H @8 7 vE T A

| Thread thread = new Thread(() -> {

2 System.out.println(Thread.currentThread() .getName());

30D;

4 [thread.run(); // main LB HFLFFFH, F2 B HEE

[A]— AR LB H —IK start O . EE S I1legalThreadStateException,

Thread i} J5 i
Jitk il
start () JEBh AR
run() LRSS
getName () RIS PR
setName (String name) W ELELR

currentThread ()

ARBCY HIEAE T I 2R 5

sleep(long millis)

b2 B AR RIS E AR

yield() PR MR CPU
join() e LR T R
isAlive() FIWr AL S b
getState () IR RRIRAS
setPriority(int priority) WE LRI R
setDaemon(boolean on) WE PR

1. Zeftar okl
V| R ELRRE

[\%)

2% 1.38: Thread % H 7 1E

Thread mainThread = Thread.currentThread();

3 System.out.println(mainThread.getName()); // main

s |/ AEdGETERE (MESR)
6 Thread threadl = new Thread(() -> {

7 System.out.println(Thread.currentThread() .getName());

8 |}, "FLAEA");
9 threadl.start();
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1. // ﬁﬂﬁﬁ‘ﬁf}%%ﬁiﬁ (set]\/ame)
12 Thread thread2 = new Thread(() -> {

13 System.out.println(Thread.currentThread() .getName());

14 3);
15 thread2.setName ("1 % f2B");
16 thread2.start();

. sleep() 112 i AR R HR

1 try {
2 Thread.sleep(1000); // Y aj & AZ(RHK 1 70
3 '} catch (InterruptedException e) {

4 e.printStackTrace();

5}

. yield() & f&ilP

I Thread.yield(); // 487 4| Z&A2iL i CPU

yield) FUBSFEEAS— MR, APRIEHAMLAR & 22 AT
. Join() SRR A TEE

| ' Thread thread = new Thread(() -> {

2 System.out.println(" F&EHAT");

30D);

4

5 thread.start();

6 thread.join(); // YH[ &5 thread H AT 7T H
.

8 System.out.println(" £ & 4L HAT");

. isAlive() H| W& A 2 17

| Thread thread = new Thread(() -> {

2 System.out.println("F & EHAT");

3B

4

5 System.out.println(thread.isAlive()); // false
6

7 thread.start();

8

9 System.out.println(thread.isAlive()); // true
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SRR

AR T IR BRI TR LA
| | Thread low = new Thread(() -> {

2 System.out.println ("X L5 H L") ;
301

.

5 Thread high = new Thread(() -> {

6 System.out.println(" L HLE");

7 3;

9 low.setPriority(Thread.MIN_PRIORITY); // 1
10 high.setPriority(Thread.MAX_PRIORITY); // 10

12 low.start();

13 high.start();

LR R
e Thread.MIN PRIORITY: HARfscd, 1H4 1;
e Thread.NORM PRIORITY: BRIAMESCS%, (M 5;
o Thread.MAX PRIORITY: IeEiflisedk, {2k 10.

AL S A PIREERRR , A PRIESARRIATINY -
PR

SRR N AR FENRSS 1)5 G 4t URYT o RSP AR, TVM 245

| | Thread daemonThread = new Thread(() -> {

2 while (true) {

3 System.out.println(" 4 & AZIE/TH");
- }

5 1);

6
7 ' daemonThread.setDaemon(true); // sh/if#E start() Z 71X E

8 daemonThread.start();

R
* setDaemon(true) WAE start () HiHH ;
o SPIPLRFRHO/E 1 H AR
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o B I A i A ST AR

e R A R

Java B i SRS R EALTE

w& &

NEW PR, &R e ER S
RUNNABLE AEAPIRAS, WRBIETERTT, WWTRESEff CPU
BLOCKED FHIERAS, SR8

WAITING TORRSERRIRAS, T A AR i

TIMED WAITING THTEERRIRES, W sleep ). PREY join(O)
TERMINATED ZRRES, LREPITER

9

e 1.39: RARA: i RS

Thread thread = new Thread(() -> {

System.out.println(Thread.currentThread() .getState()); // RUNNABLE

B»;

System.out.println(thread.getState()); // NEW

thread.start();

System.out.println(thread.getState()); // RUNNABLE =, H iz 4T 1k A&

iEE S
ZAUREIL ] — MESS RS, AT AR A1 10 32 ] — 5.

class TicketSeller implements Runnable {

private int tickets = 100; // 4% Z 4

@0verride
public void run() {
while (tickets > 0) {

System.out.println(

Thread.currentThread() .getName() + " & 1% " + tickets + " FKZ"

)

tickets——;
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17 public class TicketDemo {

PERTY ATt 0 T O SETOR , PR RRR F E t 5

[l 4
Fhse:

public static void main(String[] args) {

TicketSeller seller = new TicketSeller();

new Thread(seller, "% H1").start();

new Thread(seller, "% H2").start();
new Thread(seller, "% H3").start();

Callable 5 FutureTask

Runnable %A 1R IME, HWABEE M T 2K 7 WIRERTFS T

Ml FutureTask,

| Callable<Integer> task = () -> {

2

30}

5 FutureTask<Integer> futureTask =

7 Thread thread =

return 100; // RE I HEEE

9 thread.start();

11 Integer result = futureTask.get();

13 System.out.println(result); // 100

BR

LTS EAE run O F¥EHF;

JREN AR start O ;

new FutureTask<>(task);

new Thread(futureTask);

/) RBEBEITER

AfK Thread HikfajH, (HAZ BFAARRKER I ;

SE3H Runnable HUR{E, H{ER

280
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ZAEAE ] AL EE ] —> Runnable f£ 55 %4 ;

* sleep() il Y HIZAEIRIR;

* yield O $#&/n M HiZkAtil i CPU;

e join() ZRFHAMMLREPITEH ;

o LRGP RIEPATIIT 5

o NP IE IR Bl R

o ZEFEIL TR I T R B AR A ) A

o TR EME R LRSS AT DA Callable #fl FutureTask.
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2.1 Maven
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2.1.1 Maven fitih

Maven ;& Java 5l H RS ERFI R A5 PR T A
Maven /52 Java {53, (42 Java 35 H JF % il TRME TH.,
Jft 2.1t % Maven
g AFLETE T RHIFE jar 40, MBFEEA:
1. jar fu¥hi % B0 H AR T2 _EE A jar 1
2. RIFANG 25 =J7 Wl T 2 jar 40 ] REARCASSE R B N A 58 8 5
3. WRERahgE: ORIE] jar A0 AT BERCH ] —S PR RS [FIRCAS .
Maven W] DARRYEHC B H 30T 8, T4 BEALI AL BRI O 28
Maven (%0 ) fig
1. i B
TERC B SO A B O AR R, Maven B 3 T 200 WY jar £

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

2. Wy
Maven T DAGE— 0790 F HE0E:

WE > B > UK > e > 6E
4

mvn clean
mvn compile

mvn package

2.1.2 JL 7T IDEA {4 Maven T %
Maven T 25 iibadift: 0 HFEEMIE, HRG 2 e .
Maven Ui H ) GAVP

GAVP J& Maven i H iy HE—A45iH -
e Groupld: HZE/\T]4%, U com.dsbigdata;
e ArtifactId: TiH M4, fll student-manager;
e Version: M{ANS:, 411.0.0, 1.0.0-SNAPSHOT; (¥£ pom.xml f&iX)
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o255 BIBAA RS RAR

* Packaging: Uz, ERAE jar,

Packaging 8V
jar 38 Java SE T FE
war Java Web T ¢
pom SCTRE, BRI

GroupId. ArtifactId, Version jZ,¥HNji; Packaging nJik, ERIAEH N jar.
@it Maven Java SE T ¢

1E IDEA H 4173 Maven T#%:

1. File -> New -> Project;
2. %$f Maven, A ZEPE Maven Archetype;
3. JH'5 GroupId. ArtifactId, Version;
4. VeI H PRA7HAR, il Finish;
5. SF15 Maven i HHSE T 858 il
UnSRA ) Maven #LI1E HHARER 2 -
Lifecycle
Plugins
Dependencies
ULAH Maven ARG &3]
B4t Maven Java Web T ¢

Java Web TR F5 KT 5 :CH war,
7 pom.xml "l A (7 Version 2 J5—77)

<packaging>war</packaging>

FA I

. Jeik I A Maven Java SE T3 f A 7T61)

2. B pom.xml, & packaging A war

3. 1F src/main A7 web HE

4. fit ¥ WEB-INF/web.xml (¥F web H3gZF)

. WHT Maven, {HFCE A RL

HEE T 100 Web T2, T755 FLA Maven Web 1 FI 45Ky, i (H-0IA S, (LRI TDEA JiiAs
AREANERE -

—_—

9
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Maven [ fiH k&1

Maven 5 H 2544 2 bnifi4bnd, A H sR# A i e i .

pom. xml # EWERECH: FEKE. B, TeF. TEREEL
SIrc

|-- main # FRRAEFEIR

| |-- java # Java JE{CED

| “-- com/dsbigdata/mavenweb
|-- controller # ## B, A FEiFK
|-- service # V5FHEE

|

| |

| |

| | |-- dao # FAE 8 B

| | *—- model # SR BAEAEA
| |

| |-- resources # BB SCH A SR
| | |-- log4j.properties

| | |-- spring-mybatis.xml

| | “—- static

| | |-- css

| | |-- Js

| | “-- images

| |

| —— webapp # Web T AEAH X LI

| | -- WEB-INF # N AR EE
| | “—— web.xml # Web FLE X#

| *—- index.html # BRIAEW

|

|-- test # AR fr AR

| |-- java # BTN R

| “—-- resources # MR E

|

T-- target # Maven H a4 RMHEF. TRLER

Java 0L HHE sTc/main/ java; it B U HCEE src/main/resources ; Web U il7E src/main/webapp.

POM .05 SABL ¥

pom. xml F %000 H {5 B 24145 modelVersion, groupld. artifactId, version fil packaging.

<modelVersion>4.0.0</modelVersion>
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<groupIld>com.companyname.project-group</groupld>
<artifactId>project</artifactId>

<version>1.0.0</version>

<packaging>jar</packaging>

Bhr%s o s
e modelVersion: Maven fifIl A, [EEE 4.0.0;
* groupld: /A T]ELZHZIME—ARIN;
e artifactId: Jji[H s ZFR;
* version: TiH AT
* packaging: FIH A, BRIAZE jar.
- jar: 5 Java i H ;
— war: Java Web i [ ;
— pom: CTHE, HITEBLFHIHL

2.1.3 TR

TR A ATEACRY . BB SCOERURUE , FuRhE TR AR, AR jar B var .
LiAbE R

Maven H4 7t i R T ATRAR N — 4% H S ALK 4 -

HE > WA > T8 > ZR > HE

o G K. java UGN . class SUMF;

o MER: AT src/test/java FHIMNERHY ;

o FIL: AR jar B war SO

o R FHTEA AR

o WE RHTEER LR GE.
Maven 4 B i 2 H SR A THRE , b Fal T iR
A
it A Z R FR Maven fip AT @ AR i T AR TR Be
BRI i Sl S0 T WA -

(validate) -> compile -> test -> package -> install -> deploy
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2

W T Resk

mvn compile | ZwiIi HFEAM, A target SCJe, B . class X4

mvn test T IRAIY, FEAT src/test/java HWINEUAES, b A4 R
mvn package | JgfiF. Mk, FHEMHITEM jar 2 war S0, HUE target H
mvn clean | VPRI H M4 HISCHE, AN target SCMFJE . FTREFH) jar £
mvn install | J6IHFT package 1140, FHEITEEH) jar/war (3 A M P

mvn deploy | JEHAT install, FHE jar/war fEEREE (RAIR)

mvn site AT H RSO R, B APT SO, R 445

PATIEHR A2, 2 HEHATR il a2

e mvn compile: HZgiFFCHT;

* mvn test: JLfiF, PRI

e mvn package: JC4RiF. M, FHHTE:

e mvn install: SGFTHL, F2e3E3| A0 ;

* mvn deploy: JE#c%, P EALEIAE O,
clean J@ Ty P Y], A _EIRIBGA A a2 — 452K, Gl S CLE T R AL S i -
mvn clean package

mvn clean install

site JITAE MU H SCR i i, FIgiE. Wi, TR F—F % 0 @it
JET R 42 B8 MRl NPT clean @IeiHHIHAS R, FHEME.

Aeam Al a4 RPRROGER = FH AR MRS Y :
o TRan I HLE R A
o A AEar I R RAR BT B
o WifE HIEPUTaO LA,
(ZEUE
 compile i % ] maven-compiler-plugin 47
* package MREITH LA jar 5 war FT 046
A ARE AR, ek, M RTTEIE T,
war A4 PR AS ]
W2k Web ARtk maven-war-plugin HUASAARZAS, FIDATE pom. xml FH g R 4 {1 i A~ -

<build>
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<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactId>maven-war-plugin</artifactId>
<version>3.2.2</version>
</plugin>
</plugins>
</build>

BEEE R AT

mvn clean package

IDEA n[ ¥k kit
1£ IDEA 171l Maven #LE ", JEJF Lifecycle “ICHFIE”, RUGENFN fir 2RI T A THO 2
45 R AR IHS Run & [ -

e BUILD SUCCESS: & i1y;

* BUILD FAILURE: MR, TEAFRIEREE.

2.1.4 Maven & jHi45
Maven Y<K P T H ShAL BRI H TR 2H =T jar £,
FEAEH -
* B3N jar £
« G EMOR A
o Pl Tl A AR A 5 )
Maven {KHiER G 7t pom. xml 7, AFFET-FIE M jar (]I H H.
Y1
Wi 51 dependencies AR . — MK 2 /DR EE =AM ARAR -
* groupld: LI AF4;
* artifactId: i SBHA ;
* yersion: miﬂi%%o
<dependencies>
<dependency>

<groupIld>log4j</groupld>
<artifactId>log4j</artifactId>
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<version>1.2.17</version>
<I-- [k E (optional) -->
</dependency>

</dependencies>

TSI A T2 451 Maven:  FREEA jar £,

Hffifs B A1) 728 maven 345 E'E M https:/mvnrepository.com/ 5{ 3 mavensearch {448 % .
S — 5 PR A

WERZ ARG 7] — WA, AT PASETE properties HipEH], Fdid ${3 51 1.

<properties>
<junit.version>4.12</junit.version>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<project.reporting.outputEncoding>UTF-8</project.reporting.outputEncoding>

</properties>

<dependencies>
<dependency>
<groupIld>junit</groupld>
<artifactId>junit</artifactId>
<version>${junit.version}</version>
</dependency>

</dependencies>

RFELAGTHRA, AT 2L properties HHY—AL,
{5 ] scope

scope JIA S jar WAEMPLERT B AR AL 7R

<dependency>
<groupId>junit</groupld>
<artifactId>junit</artifactId>
<version>${junit.version}</version>
<scope>test</scope>

</dependency>

ANEFA HAGHEEIAA] compile; JHAMMN test, AAFTIRBLAIHGIT provided,
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scope YEH
compile | ERIAVEM, #wi¥. Wik, BT8R R
test HAEMB B R, B0 junit

provided | % . MIA R, 12470 i AM RS AR L, B0

servlet-api

runtime | Y. BATARL, FIERIATREL, 40 IDBC SR 5L
system | GIAZHD jar £, ARHEFF

import fii /4 dependencyManagement 5 A KR4S FH L B

AR T 2RI WAb B
UERUBLLL, SRR A S, F LA B 55K
1. K62 W 25 F11 Maven 13 it &5
2. KA AR R T 5
3. MERAMB ) . lastUpdated SUfF: . lastUpdated FR/nfffi b—U 2R M, AMHERAT
REL 2 Maven — L ANEHT M4
4. 7r IDEA F & HH Maven i : A% % H -> Maven -> Reload Project
Build /id ¥ #h 58
build #7325 H Tk Maven BRIAFIEFTH
L -
o BRI AITH AL
 FEEBINEE S 5T
o PO E R
BT AR

<build>
<finalName>my-project</finalName>
</build>

IR src/main/java A XML X4, BRAASHETE. " PAEL resources F5EFT WAL :

<build>
<resources>
<resource>
<directory>src/main/java</directory>

<includes>

292



o255 BIBAA RS RAR

<include>*x*/%*.xml</include>
</includes>
</resource>
</resources>

</build>

fic & Java i34

<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<configuration>
<source>1.8</source>
<target>1.8</target>
<encoding>UTF-8</encoding>
</configuration>
</plugin>
</plugins>
</build>
=]

PIA”Y

b

o {KHi’57F dependencies H;

o WASS R PAF] properties & —45 R,

* scope I HKHILEMPLE R BEAE R
RN AR O HE . LastUpdated:
* build I FEHIFTEAFK. THESCIFAIEL
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