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#if5] : Hello.java

VESS

* BMPNSESEGHSERER

A AL RS R BT 30

* AXHERARIRERRINAE - BITRERRESESRNEE -

*/
public class Hello {

public static void main(String[] args) {
// BARREEERIEE (E28)

System.out.println("{R%f > Java ! ");
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T 5% Bl A

AESBBRE
B AR TR REA -
* L) private T getter B setter B{VESEBE I 4E > IETE setter H5RRE K} -
o Gy HRVUREE A IS Bl ) VT SR > AT RN (5 2% AR B R L 4 A private e
* JH extends N AEZKBAR » H is-a B has-a > YEAEZKBRAH & Z (R BOEREEESE o
o 4 super PIRIHE & WP AQHET A - BELIRR I AR 7 ¥
o IERER R TTYE ~ B @Override HERERITREMEM - WE 5885 M RIRI AR IE S -
o (KR4 ERER S Object JIHY toString ~ equals §i hashCode

TERAR AL - R CACE E B ~ JEr Wt - SRR T STk o AR EEYIFE I A IE
RO A - 24 (encapsulation) FRAFEMIFERy H CHERHER > 8 TASIERIIREE ) 1R
AATREHIBL 5 4K (inheritance) FEHTRER A 7EREA BUN KR 85 L BRI I AERFEHAT S
i RS R L R SR SRR RTRIAR - S5 =AR TR IE T — 28 -

AT R 091 R R AR - SRATIRE ORSEE SRR ERE) DIK B THQM (R
AR~ R E super) o GEBRELTEA AT R (R R R SRR FF 2 A > MEAE E
FRrEas e - AR LET > A gHEIENL -

1.1 ¥4 IBEEREAEPTE
1.1.1 TEOFEER

EHEEM A AR« MAL— A private » FIR—FEAR T - HIEMEETER © setter BLHAth
IR BER T > WAETE BB 2 1 58 RS o LN e s A~ 4 ¢

#if5] : BankAccount.java

VESS

* SRITIRF : HEMTEMREE

* HBAIZEER private » SMNRRBEEBAFIEF -

* B—RIEAMEBERE > TE "HREXABE) BIRAEE MY -
*/
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6 public class BankAccount {

;

8 private String owner; // B3 :private > INAREEEEEN

9 private int balance; // BREE (oT)  AEMEHER balance >= 0
10

3 /+x EIETF  MERANE—ZMDBAREIERE

12 public BankAccount(String owner, int initialBalance) {

13 setOwner(owner); /7 BEFIA setter {BRUEREEEE
14 deposit(initialBalance); // ¥IIAEERIRAE —EFTRERE
15 }

16

17 /%« getter : BEREHO > SMRRBE B FHE B =/

18 public String getOwner() {

19 return owner;

20 }

21

22 /¥x setter : BRBEFIRITEERE - AFEEMEI */

23 public void setOwner(String owner) {

24 // BRRERMMM IS  RMEREE —FRERE FRE 3 &)

25 if (owner == null || owner.isBlank()) {

26 throw new IllegalArgumentException("E&ARAIBZE");

27 ¥

28 this.owner = owner; // this.owner EMHfL > owner BB
29 }

30

31 /%k ER  ZEARRM setBalance | BREERBEBEBFIRANE +/

32 public int getBalance() {

33 return balance;

34 }

36 /xx 178 ZRRNARIFEE +/

37 public void deposit(int amount) {

38 if (amount < @) {

39 throw new IllegalArgumentException("fZiEEEARAIAE");
40 ¥

41 balance += amount; // BBERFETT REFE LR

42 ¥

43

44 [k 1R - ZEEMNERILE - BATTBIBEREE x/

45 public void withdraw(int amount) {

46 if (amount <= 0) {

47 throw new IllegalArgumentException("I2AEFEMNEBIE");
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48 }

49 if (amount > balance) { // SFEAREFHAIRELR
50 throw new IllegalArgumentException("EREERE");
51 }

52 balance -= amount;

5 }

54}

HEEAME BT - 55— > balance I A HEMN setter © AN R E M L AR 75 22 L ETHY getter
B setter > [R%H | 7ERERE LA REIE B AR R BLERZK 08 > H B IX setBalance [N & 7ER
5& o B AT EAMERI A setOwner B deposit HYBRESEER - LR [1EMIFIEAER S —ZIiE
FRA AR E AR o FH— R B R RO

#if5] : BankAccountDemo.java

L HEEMR  IREREER TR MERRRKESIE +/

2> public class BankAccountDemo {

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

4 BankAccount account = new BankAccount("/J\BR", 1000);
5

6 account.deposit(500); // BE T 1EA 500 TT

7 account.withdraw(300); // B iRE 300 JT

8 System.out.println(account.getOwner() + "AYEREE : "

9 + account.getBalance() + " JT");

11 // account.balance = -999; // #REZEH:R : balance & private

13 try {

14 account.withdraw(9999); // JE% @ iBiBERER

15 } catch (IllegalArgumentException e) {

16 /7 MEEBENIEEIRE - BREAZEES

17 System.out.println("I2FR&EL : " + e.getMessage());

18 }

19 System.out.println("Ex4%ER%E : " + account.getBalance() + " JT");
20 }

21 }

> HITER

/\BARYEREE © 1200 7T
IRFRREL : BREEAR B
EAREBREE 1 1200 TT
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Wt R AR —4T account.balance = -999; HHUHFEMF > ARiEAS & EHEHSE © balance
ft BankAccountDemo HHANH] B, o3& IE 2 P AP S A ROR —— S U R D B ey - A s D 18
T o BRAPIT A BRI -

1.1.2 FEFMY - HERAIETENRRA

SREA TEREEKE KRS E ) B SRR A AR i S P B B AL o R A A
(invariant) o #HEHMAVE AR THERAIRGES | EEEE - o Bl A s A
R NERGEAE LRI ) o WA AL public » AT —47A2 AR T BE EBURIRIL(E -
TR SRR - AP RE R R 5 5 AL private I o BRBESL R TR A R A B s (8
Tk o IR R A O % — A private—— AR HUE > TRIERREE ML [ 25
Ma/NE] T—{EREZE -

1.1.3 PUFEFHVEEAED
Java $2 {1 VU1 g 4% B 172 B ) - WA BB Mm A [HERFE (W ELRAE

package-private) :

16 ffil R B AREFRTER iy

private Gl AH] AH] AH]
(FE) G ) R R
protected ] ] ) AT
public Ay G G aJ

B AR A - AL private s SRS AIAT 2 public s 4T H BT B0 i A
AR - HABES AR T protected 5 FBAMABES [ RTER BN ETE) BB
BHREA B TS ¥ o JRAR R R A% B 4645 - IR A S - WRAITRE B K REA RN -

1.2 4% : iGEEE A EREEL
1.2.1 extends i is-a (%

MK F extends BASEFE 4 o TR (subclass) H BN (superclass) [JJE private i
B o W LLRTHE A ORI T R~ B SRR TR o FIBTE AR o AP 2
is-a 44 : TXCPRR—FEE T #4488 > Ll Manager extends Employee 3 ; {8 —1#
S8 ) SANE > BT LUR ARG -

#if5] : Employee.java

/%x
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x BT : ERRRAIREER -

* 1BATE B THERMEETAEPEER  FFEEEAA -
*/

public class Employee {

private String name; // W& : private » EFIERIEPRAEEIEZEL
private int salary; // B¥r (5T)

/+x BT WBIERA B THEIMNMEEAL +/
public Employee(String name, int salary) {
this.name = name;

this.salary = salary;

public String getName() {

return name;

public int getSalary() {

return salary;

/xx EF  FARIREIAR AFERIN 12 #/
public int annualPay() {

return salary % 12;

/xx BENAE : x5t LTEHIER T ERIER «/
public String describe() {
return "§T" + name + "> BFf " + salary + " 7T

#if : Manager.java

1

(3%

/%%

x I8 MK Employee > BBAMFHE TEEMG) -
* Manager is-a Employee : OB ES T HAFAEIES&KIE -
*/

public class Manager extends Employee {

private int bonus; // BBEEIN4 : Manager FHBIMBNL

10

8f -
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9 /xx BIBT ¢ FosE s RRANIR R EMRNAL - BRER CAMRAL +/

10 public Manager(String name, int salary, int bonus) {
3 super(name, salary); // WAEARHE—17T: GEiME > BEEZ

12 this.bonus = bonus;

13 }

14

15 /1 BREH - EXRERRGEER LEIMEEMLE +/

16 @Override

17 public int annualPay() {

18 // super.annualPay() : EEFARXIERNAR » BHeERaL E
19 return super.annualPay() + bonus *x 12;

20 ¥

22 /x BREBNE  JoBRERRELBHZ R CSNE +/

23 @Override
24 public String describe() {
25 return super.describe() + "> fl%5 " + bonus + " JT";
26 }
27| }

#ifj] : InheritanceDemo.java

L /xx FERRIBEMER RERINARMKE +/

> public class InheritanceDemo {

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

4 Employee emp = new Employee("/\ZEE", 40000);

5 Manager mgr = new Manager("/\32", 60000, 15000);

6

7 // getName EFTE Employee : Manager —1TENR BRI EIBAE
8 System.out.println(emp.describe());

9 System.out.println(mgr.describe());

10 System.out.println(mgr.getName() + "RYZEZH : »

11 + mgr.annualPay() + " J5");

12 }
13}
» HITER

BT/\% > BF7 40000
ET/\E - BAEr 60000
INERESH @ 900000 TT

TRl

» JN4a 15000 JT

11
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BHE— TS AT - mgr.annualPay () $UATHI& Manager B 5 BIMUA » ‘B 5EEIY super
.annualPay () 45 60000 x 12 = 720000 > F-h1_F 15000 x 12 = 180000 > Z&5f 900000 JT °
Ty B AR SE 2 — 5 o

122 FHARIBIERLEE T (B

— B R [private BAL N BAEK | o REREMTRRIER © TR B0 IR B A S
HY private §1; (Manager ¥4 B FC e #E i B 77 name i salary) > 75H] getName () 1] fE
AR 5 BT R R SRS R B AR HUE Se AR L > W ZEZ I8 SO R L JE private J7VE o
WU« private L TAHEK ~ PTG > 48 IR 405 AR R BT R IR R A R BRI » 734t
WA R R ST (JLRER super PENY » NEEWLE K EH CHIERET) B static iK B
W) TR g (static 77 ¥E AR - WHEE) -

1.2.3 HFEZRIES

BRI AR A A RE SR Y ME— F B o D5 — kR AL S (composition) : JEEEA SR M1 ¥
BB > A TAE TRIR) 4E > RERIBIRRE has-a (A7) ¢

#if5] : Carjava ZH-4 T JE4E K
/*+x 5|2 . —(EJIIATTHELERI +/

class Engine {
/%k EXENS|ZE x/
public void start() {
System.out.println("5|Z258)");

/+x R THA) 5% (has-a) : S » FREEX +/
public class Car {
// BE|ZEERBMNAIEE  car WAEEIITE Engine Z L

private final Engine engine = new Engine();

/+x BREE 1B T35EN) EUBRIRGSIZME +/
public void drive() {
engine.start();
System.out.println("/5EEH2%");

12
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BT EREBAHATPEIB R - SERY is-a B has-a o (&R —FEE T F4EK ; TRHE
AR HAS - BREISE - BRERAE ARG AR EEA 2R
HTHR GEEIRE) > BRI —B FrA THRIHE ] Rk I 5 A PV 77 i A BA
S BRER ~ A5 F % - ERWEN O T2 HME > DK —EBRIRESH
HIEFEER is-a FEE o

1.3 super FAEF

super A FATE 3 o 45— FE IR A ME BB T« super (B8 L /HE 7 T K6 0 @A T o5
—17 > WA TR RO AL E NI TE T AR CAHIIRIL SE i) FHIEE | o 4R
RS F2NeHBHAESHEMN super() ; —EARBNKRA RS HEMT (1 L
Employee B BankAccount) > {RGRNZEFIERY > 75 RIARAR IR o 55 08 FH i A WP A Al
¥ 0 super.J30ER () AT DIYERE 55 IRAS o AR A AC KRR R 1 > Manager. describe () i
R -

i : SavingsAccount.java

/¥x EFIRE @ & super B MEEBMUEREEZEGFIU *~/

public class SavingsAccount extends BankAccount {
private final int ratePercent; // FFZE (BB HLL)

public SavingsAccount(String owner, int balance, int ratePercent) {
/1 REFRIZABESEGEET - EEVAEREFIY super(...) >
// MBELAZEIBFINE 1T
super(owner, balance);

this.ratePercent = ratePercent;

[k —ERINTREERER (REZMEF) */

public int projectedBalance() {
// REEEIZRE balance : ERXIERIM private I -
// TR THHB) BE ThAR) - WEEL/R getter

return getBalance() + getBalance() * ratePercent / 100;

public static void main(String[] args) {
SavingsAccount savings = new SavingsAccount("/\ZE", 10000, 2);
System.out.println("F& : " + savings.getOwner());

System.out.printn("—FE&TEE : "

13
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+ savings.projectedBalance() + " JT");

> HIITEER
E& : /Ih\ZE
—F1&7E( : 10200 JT

1.4 HEZEEH @override

BE (override) & THBLIBRMFEM T EHE OrEL4MES M) TR EEERIN T
o EEE AT « T EATRE S WH B BHER R AR (AR E
RN > FE s ) 5 FHUE R LRI R A R4 (SCBRIZ public > FHRIA
BB protected) 5 AREFE private ~ static Bl final 5k - EBAEE (override) BLZH
(overload) 2RIl : ZLHZ [FARFESEI ) BRI ENATF > A TE R —EAER] A m]
u o
BRI HIRARTF BT —@0verride FERE G R IARA - BE WA B FHEAEMNEF

#if : OverrideTrap.java

73k BRI */
class Animal {
/+x BFHNUER : 55T EFREA FAERIER +/
public void makeSound() {
System.out.println(" (EREFMHNES) ");

/%x St 0 ANTBBE makeSound > AMEERBIHEE T */

class Cat extends Animal {
/xx DTRE S| EARER > e M T—@RBE ~/
public void makesound() {

System.out.printin("fE ! ");

/¥x BIRBEEREZNER +/
public class OverrideTrap {
public static void main(String[] args) {

Cat cat = new Cat();

14
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cat.makeSound(); // B THEERNRERIRA : BEIRAZE4
cat.makesound(); // HHEEFHIBRME T¥55) EREE

> HIITER

(RIEENEE)

M !

FEARE R - WEPT > ARTRZEENRRERN—EME ZaFasiEt ) REIT -
|k eoverride 2% > frEar & B [EET7 EHAEE T AR B8 T ) > Bhes S L %) B
¥& :

&) Nk Override HE3E 3 g R IR T
class Cat extends Animal {
@override // BBEEES HMEEER
public void makesound() { // HmiEae M A E I F iR
System.out.println("ME ! ");

> HITER
Cat.java:2: error: method does not override or implement a method from a supertype

@Override

N

1 error

AR PHETEAN (RS2 A W o Java NEEREE o TR BRERIEE H BN T v
WL A IR A B A B A M R T 2 R SAT R A SR o B ST A —
8 - f—EE R T # N L @Override > A5 « BATIEREZT A - AVREIE — R HE
R 14 ] e — IR T SR AR R it

1.5 EigFHEEYREIRR

S (8 TR YR - WA LB R — BRI R LB EVE T o SRR ¢ (1) A8
ARG ALIm ] (U — AR (£ 5 (2) TR RAILER (E—%K) 5 (3)
A BRI L SR SRR AL A0 B 5 (4) SCHERIEME AN 5 (5) FRUN B A Lim s

15



F1E X Java 52

i}
&

SBEHM

I

ROLEI G 5 (6) FRUNEME A o AR

#if : InitOrder.java

1

3]

/xx SSERI - BERIAIEPEEREREN—1T > BEITIBFIRZ */

class Parent {

// BREVIIAEEIR - /BIE —RWEEHAFNIT > MERBIT—K
static {
System.out.println("1. Parent ARRE#JIR{CEIR");

// BEVBIEER : 8K new HIZEEBFAE ZRIHMIT
{
System.out.println("3. Parent Eia#Jig{CEIR");

/Hx FRBIRET +/
Parent() {
System.out.println("4. Parent ZEEF");

/xx THERI x/

class Child extends Parent {

static {

System.out.println("2. Child ARRE#JIR{LEIR");

}
{

System.out.println("5. Child BiE#IR{CEIR");
}

/+xx FHERIEE T : B—1TES super() */

Child() {
// #mizEsEENHEA super() : FESERNAEERIAIVIIALE
System.out.println("6. Child #E&EF");

/%x BRFESTRMMBILIER */
public class InitOrder {

public static void main(String[] args) {

System.out.println("=== 3— new Child() ===");

16
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new Child();
System.out.println("=== 35_2K new Child() ===");
new Child(); // FREERASHEHIT

=== —K new Child() ===
1. Parent FFREYIIR{CELR
2. Child BEFREVIAEELR

3. Parent BEEVIR{LER
4. Parent EiEF

5. Child EREVBRLER

6. Child ZEtEF

=== R new Child() ===
3. Parent BREVIRIEEIR
4. Parent Ei&EF

5. Child Efs¥IA{LER

6. Child EiEF

Bls Wi E B g - S RRImBRE Y TR ) > HEBRERARFBIT—IK > 58 K new SEAFH
B ERESMGE— R TRBRESER ~ TR A B > B REM 78 (constructor
chaining) — 38 W% BT A SR 4G ——Object -

1.6 AA#BZ Object RI1E 1,

A H extends (RERI > —HEBE S 47K java. lang.Object o [t Object & FM J7 1k A AHE
Ao B = AR EMIEMEE @ toString (PR SCFERM) ~ equals GRS EFE) H
hashCode (3E¥EMS > HUMERESMEM)

1.6.1 toString * equals Eil hashCode AYIEEE 5

THRZIY toString [ TRER| 4 NAEERS ) (H40 Book@lb6d3586) » ¥ N JHZZ MR 5 THRM
equals ZE[AjiR == > G TRA—EY: ) o DUF =58 — e IEMEE 5 AR e A

#if5] : Book.java

import java.util.Objects;

/%K
x S . EE toString ~ equals B hashCode WYIFIEEE -

17



* LA 1sBN fE% NBEES D) : ISBN HHREMRBE—FEF -

public class Book {

private final String isbn; // BIRIEEESN « BB
private final String title; // &% @ REWMMER

public Book(String isbn, String title) {
this.isbn = isbn;

this.title = title;

/%kx BB toString : println BEEIENY > CEEEZAIEIL «/
@Override
public String toString() {

return "Book{isbn=" + isbn + ", title=" + title + "}";

/%x
* BE equals : 5 rfﬁﬁ*ﬁ%J €
* IZEETIR : F—WERER ; null FEGIRTEIESE ;
* Ex1R7T BB G DL -
*/
@Override
public boolean equals(Object obj) {
if (this == obj) { // 1. BCRBC—ER%

return true;

¥
if (obj == null || getClass() != obj.getClass()) {
return false; // 2. null BEEREEERIEARESE
¥
Book other = (Book) obj; // 3. BERT » LEMOTEE

return isbn.equals(other.isbn); // 4. R 1SBN #ErS D

/*x 78% hashCode : equals 1HEMNYEHNBEBHEHRBIMER */

@Override
public int hashCode() {
return Objects.hash(isbn); // Bl equals {ERE—ARNAL
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B AR S equals ZAMBMEESR - BRME (x.equals(x) fHA true > W5 1 B}
w) ~ B (x.equals(y) Bl y.equals(x) £5R—3 > M getClass() FLIRZY A AT AECRIE B 5
LN instanceof > JI| fu T RE R 2 BLEGE > {HDAZE /NG 1R85 T 1468 457 ey S A A il
Z) ~null 22 (x.equals(null) LhZE I false T IEMGFIS - HEE 2 HIRFE) - SEARIL
JHJE Object——AF J& equals (Book obj) WLEERLEH » BEFHAIIE M P2 THE A > JE 2
BN @verride R K.Z— o

#iff] : BookDemo.java

/*x BREE toString B equals * hashCode 2% x/
public class BookDemo {
public static void main(String[] args) {
Book a = new Book("978-0134685991", "Effective Java");
Book b = new Book("978-0134685991", "Effective Java");

// println BEJIFEI toString()
System.out.println(a);

// == b8 T8%&, :a B b EWERENYE
System.out.println("a == b :" + (a == b));

// equals LEB} DEES ) : 15BN HHEEMRARRE—4F
System.out.println("a.equals(b) : " + a.equals(b));

/1 BHEIEE : equals 1B > hashCode tIAZRIEE
System.out.println("#&M548E : " + (a.hashCode() == b.hashCode()));

Book{isbn=978-0134685991, title=Effective Java}
a == b ' false
a.equals(b) : true

MOZISHERE] © true

7 ¥E  hashCode Bl equals Z [ — 58 M 34 : equals H| & FH 2 1 /#4974 > hash-
Code A ZHEMEFA R HIME - HBIE equals T AEE hashCode > FifEl &R FARSE | #99)
e AR RS A A% FH—HashSet £ A T H -~ HashMap 4G E#E A2 &
B T SR PRI > IEERREE (5 4 EErBlIR RABIBAR) - Ok © RiAKEBE
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RS > ELGE R — AL -

1.7 final : FTEN4EREIE S

final FI7EREN L3R TR IRAEIR ) > FIHEDT VR BSROR T RFHRER B » (BB A HERE R | -
e R U String B2 Integer #0JE final KUY > ARORE A A AT SV B & U B -

#ify) - final A1 EE final 75 ¥4

/#+ final 38R @ BIEMFMEE » BIRITTAAE W FHBIEN «/
public final class AuthToken {

_)'L

private final String value; // final #fi : —BiREBIARDE

public AuthToken(String value) {

this.value = value;

public String getValue() {

return value;

/xk SUETHETE - (BRENRASESE +/
class PaymentBase {
/xx final 7375 : TEIZBEMERE - RETFHRIINE ~/
public final void audit() {
System.out.printin("5= AFEIZ4CER");

en AR A TR - SCRER B AR E T B R T 0k o R B AR R AR T U I R TR -
—ERU E AR T AR BEE B R final MRS BAERME—E 0L T2
& DRTHER ) RS REIE S

1.8 RE/NGE

o BHERARX WAL —F private » B —HELIB BN AL s HEHBTET#E NS
G4 > FEBREE FE R 1E 2 240 /MR B — SR o
o RIEFHEROLH T E setter 5 (R ARARE BURARE > EZ U GE B RIE (TR 17

20



F1E HREMEK Java STREBBHM - PRE

o DUREAFHUE MG g B 5 - private ~ TS ([ EAF) ~ protected » public ; JEHIZAE
GBI 4R -

o HEIRKIE is-a MR 5 MG KIE has-a MR 5 W IR B E B HALE - RIKREE -

o FRUNYIEE A SCBRIR private A7 > {HARE EHAFHL > DAJHE IR AR A BATT ¥

o super(...) WM ASAE R AT HAL R 55 —17 5 super. J30A () I7ERE S iUA H B A
AR v -

o FHEBR T IEAE N Override > EHIEE AT - B EE S BN FERIL SRR AR RE SR ©

o WIIRMRIERS @ AHRAE ~ THERE (BE—0) ~ LEMEM - OEMT ~ TEBERM - 72
BT o

e toString I W 3E 5 equals EFEEEAHZE H B #/E R Object 5 equals B hashCode
K3 PG R A P ) — AR A -

o final BHIAE IRAEUK ~ final 7 IEARILEIR 5 NSRRI Sat B > B4 final REE
R -

1.9 REHEB

;FERE

L. BUEHE - BAE THEBIOLE & A public » H KRR A EIFAEBLL | A2 a7 E 88
TR 2 A A G BB 88 AR A I A B o (327 @ [EIAH balance HHERE—
RS A R > E AT T o)

2. BAEE © B5t Temperature JEJI > [N & 4% PR BE AL > setter ¥E 43K 7 48 B X BF
(B QA 273.15 BE) HIME 5 75424t toFahrenheit () J7 ¥k  #E IR B8 &1
BLIEEE A o (3~ ¢ IR AR H I1legalArgumentException o)

3. BAEE : gL Vehicle ACHH (HAGL © MM ~ I BBR) B ElectricCar F-Hij)
G IgmhL - M AR) » THAEE T LA super Y15 LI FMAL - I E S
describe () 75 iy FH AQKE it il Tl 72 P L S AR, o (38U« A/ A Employee B
Manager 555 ©)

4. BUEE - THVEANE main g EIHAE 2 SEYEAR BHEEF TR © B BT
AEAEFFREIE - —(EERSm R A —EEE T > H main FE4E new TRIIKT
KR o (P - RRRBIRIE ABAT—IK )

5. BEVERE © K Student JHAI (BANL : 255 > k&) DB B S MKIEES equals B
hashCode » W B A B - WEZLBEAMAR ~ 2 AFE B equals & true HHE
EREME o (3278 : fH ] Objects.hash Bl getClass() & o)

21
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6. PRERE : 3t BankAccount BUHAL A #Y 7 SEHT BEH—f JointAccount (B4R
Py & fE BankAccount) » BT [ RBMBALRMAE T BRI ) MRSE - (B © 13K
IS M R T 5 P B AR <)

22



FoE
ZE - g AR E

FELEBE
BTG RES |
o« RS RIGOMEE © W —RRE ~ AEIATER > AEEHB) R A T X o
« 5P TS E R P T 75 12 ~ BB e E AT IRE RRAS ) I S0 A AL A
HEA o
o LA A o ] instanceof g £ B Java 16 R IC A 1% o
o RETHISERBES I > H2 B G — IR — R
« ERNETRERES  BH - HIR 5% - default - static B private 77 ¥k > R85
AT JE o
o HECEE HI 7R Sl SR BELAY THG - PR A8 HE A ARS8 o

B 4K Manager EAFIH T Employee MUFRAS » (HAE R L IE B T4 B A2
AR > MRATER FEMA——2FA (polymorphism) : G [F—{EMF X > ZEARYFE LR
BIARF A -T2 P—ME T « —HBR - —REA07 s > BEA 0B FUE i — 1748
ANHE o B AP E R TEHMEIE PR ~ SRR R ARl 5l o

AEHEBINEE - RFEIAWRE (2B MR - s ELFRESEE T -
R THR) BT (FEREAEEI3E) » BB — B R RGR - B R 1SRG A5

21 BB @R > FETH

2.1.1 [@ LERVEIENARBRAE

BT ERIDIFRIRG LI 2% > 2R B (upcasting) o B2y FRMIMF TR—HE | M
A - EIREME KRR A ~ AR BT R - BEk B AT 7 ik AR — 2

#iffi| : PolymorphismDemo.java

/xx BIMAEER  EEHFBAENE */
class Animal {

/x+ BRHUEE - SEHAECRIRE +/

23
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£

=
=

MRERIENE

public void speak() {
System.out.println(" (EMHEE) ");

/xx K8 */

class Dog extends Animal {

@Override

public void speak() {
System.out.println(";E;E ! ");

Java TEEBEM - PRFE

/%% Dog AWML : A Animal 2285 TEFRE E «/
public void fetch() {
System.out.println("fEIEEK");

/xx S *x/

class Cat extends Animal {

@Override

public void speak() {

System.out.printin("lH~");

/xx ZB E—&A

RETTE */

public class PolymorphismDemo {

public static void main(String[] args) {

HEFERRMARBEREERZE  KERE

// B LR
Animal al =

Animal a2 =

al.speak();
a2.speak();

// al.fetch();

new Dog();

new Cat();

// BNRRERLE ¢
/] ENREERAL :

BT
AT

Dog HYHRZS
Cat HIRRZS

// 4REEEEIR : Animal BUBISSEESE fetch()

// ZEUES © RE)FEB G IE R —EFES R —RE

Animal[] zoo =

for (Animal

animal.speak();

animal :

{ new Dog(), new Cat(), new Dog() };

zoo) {

// BETEREERTECHERRAE

24
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> HITLER
T
Mg~
AT
fii ~
T

BB TE BN o al MURERR (EEAA)) & Animal > EEERIR] (Wit
EIERER) & Dog e REZEATIT ¢

« Z2FRIFIPE TREVEM A |« fRisaes HEEHERA > Animal A E S fetch() > Ll
al.fetch() ELIEMR = IM—HEYIE & /Z Dog °

o BREABIPE THATMERRAS ) © AT TVM IR I B AE RN B B S A > 45
WA AEIREEAS (dynamic binding) B(HEHHEEAYS

2o Ui 21 i 0 P 2 80 A o PO ACE ML B T - L P A B URT — Y animal. speak () > 45— B
TR RRAEN & ARG = HAZRHBTHE Bird JHA - Ja Bl Bl —18 5 A AT -

21.2 HUAESZE

A A LB L TR BEMAT ¥ L« O (LA static 1E) SRPIBFAEYERS © AR IVTAR kIR 2 % 7
R © 2 TR E & T BN R 4 B > RO & R IR R 2 MR Roil) > 79I
1R i1 5% R PE -

#if5) : FieldBinding.java

/xk REEBI - —EA - —BAEE +/
class Base {

String tag = "Base HYME{u";

String describe() {
return "Base B9 E";

/xx FHRRI : EEEBWU (Eik) > LBBHE ~/

class Derived extends Base {

25
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String tag = "Derived HUMRMU"; // W(LEWR - MEMURREE

@Override
String describe() {
return "Derived B95E";

/xx 7i5E TEREAL - BUFE 12E85 «/
public class FieldBinding {
public static void main(String[] args) {
Base obj = new Derived(); // Ta] LEER

/] FE  BIRRBAS » 1T Derived BERAIARA
System.out.println(obj.describe());

// WAL - BPRGEHAS - HXZl Base EEHMIA—D
System.out.println(obj.tag);

Derived BYAE
Base AUME{L

GREA H B LA B AR R4S 2 WAL I e TR TE
IVM 5 BRI LA BRI T I AR 4R > ACRERRE R HIR A L et - BB A
A B KR BT JRN B AR [F] 44 WAL » B S R AL 5 58 =
LA RS private BT EEAFI (GF | ZEAESE) - B RIS TR A ) 1R ERR AR
FESN—R B TR R -

2.2 [0 FEERYEA instanceof

) bR 2 4% o ol B ] R AR T 1 0 AR 1A R A (downcasting)  [1] -5 51 Y
B o 1) A DA RS W SR AR R o T LA U - R BB AR A BT e i
ClassCastException o IEMEMUEESESER] instanceof B o Java 16 AE UL instanceof T
0 Ty ~ A r 2 =08

#ifs) : CastingDemo.java

26
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I /#k A TEEAVE instanceof #Z (J5F Animal -~ Dog ~ Cat) */

2 public class CastingDemo {

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

4 Animal pet = new Dog(); // BFEBIBIZ Dog

6 // ERTE (B:FMR) - B AETER > FITHEREE
7 // Cat cat = (Cat) pet; // B, ClassCastException

9 // BIREL 5o instanceof 1BE > IEREHIER

10 if (pet instanceof Dog) {

3 Dog dog = (Dog) pet; // BEBRT » ZE
12 dog. fetch();
13 }
14
15 // tEXULEC instanceof (Java 16+) : 1@&E - 8 « 3B —RMIEK
16 if (pet instanceof Dog dog) {
17 dog. fetch(); // dog B2 Dog EURI > HiERIH
18 }
19
20 /] ARGEARRILET - EXAEHATER - BIRAHIT
21 if (pet instanceof Cat cat) {
22 cat.speak();
23 } else {
24 System.out.printin("pet A2 » HE ST RBIT");
25 }
26 }
27 }
> HITER
BERIK
BRI

pet A28 » BEIDZARHMIT
—E B ET EAUEREE - WIRARAIFE AT [instanceof i TR ) M4 > BHENRES

RERAT AT —— B ARSI B TR B ) R EE > AT BT 25 o 2 B
R > R ERER E CERE o 1 MERER RS R TH > N HE A -

27
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2.3 HZREFH - BANREER!

BREAHER W Al vk T — @77 > (HAEVE A SR TEREAE ) o ) a0 4 FE T iR #4106 55 T
o H TR AERAHERE—AR NG EBWEE - ERARE - B IET TSR
abstract (JIHEE - IWAAE) » WEERIWAZE abstract :

#if9 - Shape java B H-7-H51

I /xk

> * B8R Shape : FRATZRROHLEIERES -

3 xarea() BHEAE B SEEASEEER) - BEAXBHETFER -
4 %/

5 abstract class Shape {
7 private final String name; // FEHREERIEXRLERI

9 protected Shape(String name) {

10 this.name = name;

11 }

12

13 public String getName() {
14 return name;

15 }

17 /xx RTE D IRBAEE 0 UDIRER +/

18 public abstract double area();

20 /xx —HRFEPIAIFILERT5E « BUTHIBNRR BRI FRRIEE +/

21 public String report() {

22 return name + "MHIf& = " + area();
2 }

24| }

% fox B ERAT pi FIAEETS »/

27 class Circle extends Shape {

28 private final double radius;

29

30 public Circle(double radius) {

31 super ("[BIfZ"); // BRBRAERERRE
32 this.radius = radius;

33 }

28
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35 @Override

36 public double area() {

37 return Math.PI * radius * radius;
38 }

39}

40

41 [k FBRC  REATBRRUS +/

42 class Rectangle extends Shape {

43 private final double width;
44 private final double height;
45

46 public Rectangle(double width, double height) {
47 super ("4EfZ") ;

48 this.width = width;

49 this.height = height;

50 }

51

52 @Override

53 public double area() {

54 return width * height;
55 }

56| }

PR report () BRI T B OB TR IERIE) 1 area() < 52
kAT this — R REORL EL TR P - BYARIRAS rHcBl IERERD 2458 - TN
FHRL  THBAMIA | 32 AR T BRI -

#if9] : ShapeDemo.java

I /xk FAZBUMETIR—RIRAT AR */
> public class ShapeDemo {

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

4 // Shape s = new Shape("ZiR"); // #meEiEsR : WIS IERIREEERRME
6 Shape[] shapes = {

7 new Circle(1.0),

8 new Rectangle(3.0, 4.0),

9 new Circle(2.0)

10 BE

11

12 double total = 0;

13 for (Shape s : shapes) {
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System.out.println(s.report()); // ZBMITIEWER area()

total += s.area(); // BINARER
}
System.out.printf("42EE = %.2f%n", total);
}
}
> HATER
EffHEE = 3.141592653589793

SERCEE = 12.0
EfZERE = 12.566370614359172
HEETE = 27.71

AR MSE AR EEEAL : new Shape(...) B4R WAMSR T EREG AR
BEEWRAN R o RS R - FREE A BEEERAMR T BA
T ZH'E 5 i abstract » 75 B AR G SR HE o S B A5 S8 W] LA i kg (BBl Y
protected Shape(String)) ——EAHEWE new > (HFHE R EREFFEIE M super(...)
AL 2R AT B A S R AR 7

2.4 TH : BEHMEH

MR BRARRE TER) > ZRRAE K « —EE A —E BB - (RBLE b fE
TIHHE RN — ROV A2 » WP R A 28T - Java IS (interface)
FEEM TREIRA ) - N ABE TR OFkEEs) » AR TR (R
) MH—EFR P LUE/E (implement) {EEZE A1 -

2.4.1 #)FHIEZEE : Comparable

A48 R X K B A1 1 S BE F) © Comparable SriifRFE T3k AE S R JHEL B KA | HE

BAFE > Arrays. sort BLAUE/EEIEFIREI P -

#if5] : ComparableDemo.java

import java.util.Arrays;

/%%

x B - BfF Comparable» B8 TERZMERIALLERAK/Y) -

x compareTo EEEE - T E& > DRIKRNAR - FR - KR -
X/
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7 class Product implements Comparable<Product> {
8 private final String name;

9 private final int price;

11 Product(String name, int price) {

12 this.name = name;
13 this.price = price;
14 }

15

16 @Override

17 public int compareTo(Product other) {

18 // E:FE Integer.compare : DMERH/NEIX

19 return Integer.compare(this.price, other.price);
20 }

2

22 @Override

23 public String toString() {

24 return name + "(" + price + "JT)";

25 }

26| }

27

28 /xx BE Comparable Z1& > {ZEERXEMMEEEZHR */

29 public class ComparableDemo {

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

31 Product[] items = {

32 new Product ("§#8&", 1200),

33 new Product(";BE", 450),

34 new Product("&%&", 5500)

35 h

36 Arrays.sort(items); // sort WEREMEN compareTo

37 System.out.println(Arrays.toString(items));

38 }
39 }
> HIITER

[BEE (45070), HE8%(12007T), BEE(55007T)]

£2E8 ZE - MRERIENE Java STREBBHM -

Arrays.sort [VEH fE R Rl Product » AREIEMEHE )T & —— K B HE )7 B3k K E
Comparable B34 o Bt [ A TESEET ) R - B2 FEE R Comparator £ HIfE

R W A L A o R RO RO R BT > 58 4 EARRAREA -
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i

Bt
YiE
Il

4

Ry}

BEM - PR

i

2.4.2 NHEKENEE . FE - default - static £ private 7%

LA T L BRI 77 1 B B o Java 8 5 T RBAE MR R B AR (FEREA AN > X
IR O RS T EEERN) > BIAT default 71k (ETEREAE > B/EERI T USRI AT
#E) Ml static ik ; Java 9 A L private 77k o i T SR AR i

#iff : AudioDemo.java

I /xx BEABHENE : HRAE B > default ~ static ~ private ZEITE */

> interface AudioPlayer {

w

4 /xx NTEIFRAIBENIIES public static final : E—EEE */
5 int MAX_VOLUME = 100;

7 [k R FE - BIFEBINERMAEE «/
8 void play(String track);

10 /#x default 57K : BIHTEERE(E - BEFRIRIMNERGHTER */
11 default void playAll(String[] tracks) {

12 for (String t : tracks) {

13 if (isvalid(t)) { // WIUNEECH private J33&
14 play(t); // WIS EE - BEZIEFEER
5 }

16 }

17 }

19 /xx static A BRNEASS > BN EIEIF +/

20 static int defaultVolume() {

21 return MAX_VOLUME / 2;

22 }

23

24 /#x private F53E (Java 9+) @ NEANEBHLAAVEHEENELE «/
25 private boolean isValid(String track) {

26 return track != null && !track.isBlank();

27 }

28 | }

30/ EREE  REFLENHMRTE > playAll EIRATARRAE +/

31 class Stereo implements AudioPlayer {

32 @Override

33 public void play(String track) {

34 System.out.println("#&E : " + track);
35 }
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.
(o))
(S}

38 /xx EBEE default » static FIEEINMEEE x/

39 public class AudioDemo {

40 public static void main(String[] args) {
41 Stereo stereo = new Stereo();
4 // Stereo JBEE playAll : EIBEHEE N ENTERE(E
43 stereo.playAll(new String[] { "®RHEH", "BIEE" });
44
45 // static FEBRNMEARS
46 System.out.println("fEEX == : " + AudioPlayer.defaultVolume());
47 // NEEH : [BE public static final
48 System.out.println("ZE& LR : " + AudioPlayer.MAX_VOLUME);
49 +
50| }
> HITER
R - R
B - F1EE&
FREREE ¢ 50

Z= 1R 100

AT B 77 BB 4 public > &4 public static final B A A TR

HEROL ~ WARMT ) EAREE - FUdaE T o

243 BFSENEHAEAMRE

— 85 o] DL g B VR 2 B A T class A implements X, Y o & FifE T4 T [ 4 1
default 773%: > it B TaE A 88 0 I —— 4 p a8 S B R W S8 M AR R — 3 B4 > TR b o S AR
HOBEE > I H MER. super. FIER () 15 EUSHAIRRA -

#if9] : DiamondDemo.java

I /xk TEVEBED) *+/
> interface Camera {
default String describe() {

4 return "BEIRER";
5 }
6 }

8 /Hk BEREEES */

9 interface Phone {

33
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10 default String describe() {
3 return "BEBEE";

12 }
13}

14

15 /%%

6+ SENFHREIFEFMRENE :

17 x MiBERA default BY describe() » AREEESEIFILTE B4 EIT—E -
13+ FEIb M5&%)) HEME B R RBEHEESE -

19 */

20 class SmartPhone implements Camera, Phone {

21 @Override

22 public String describe() {

23 // T ER.super. FiEE1 : BAEIEE G FAMME N EAIARA

24 return Camera.super.describe() + " » MHE" + Phone.super.describe();
25 1

26 }

27

28 /4 BREIEARIRERIARIE */
29 public class DiamondDemo {
30 public static void main(String[] args) {

31 System.out.println(new SmartPhone().describe());

> HITER

AEIRER > M B AEREE

2.4.4 NHEEHSRFRAERE
MEREEER [ AeBrRR | - AR

s i i) il S

BIRERE isa (&) can-do (EMHEARETT)
R B4R —1 A LLEAE 2 M

AL 1R AL HAEAH

T A () i

AR —% ~ T 2R ~ default ~ static ~ private
FRE i AR J7 ¥ & public

WRE R SERREIR TR ERUIR R M RE 11324
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R B RRHEET - EROEEEAE > RAE MM E RN E— R > G
R s DA —REN R EILEMAL ORAE) sk EILFEIER > A B R R
WA WHE T AE - MRERNEENE ~ B0 % > R R
EAHERH AbstractList Zjid List FiRiE s -

25 EREEH - (TTARS

RARIOA EB SRS R AR S - Payment fi T %E FAVERE 1 > BIREATRTT X% A H
5> BEIRAES HUH BT o 5545 R B checkout 5 ik——ERZMBWMMA - (L EHE
Payment IR BEMA » HARFTHIAHHOT IRHE T R e A MBI - iEfE [ LK
R ) BT IR R R A Y

#ifs] : CheckoutDemo.java
VESS
* (IRMANTHE : MBIRANNHEEZZA -
x RFE TEEMUTEE) - REREI VEEML -
*/

interface Payment {

/xx HATHIAR » EEZEMIN +/

boolean pay(int amount);

/*xx default HiA @ SEETRARNEANFEE (15 AR 1 TESE) ~/
default int fee(int amount) {

return amount / 100;

/xx (SRR */

class CreditCardPayment implements Payment {
private final String cardNumber; // K3% @ B LA EINRRE
CreditCardPayment(String cardNumber) {

this.cardNumber = cardNumber;

@Override

public boolean pay(int amount) {

// REERARIUE © EMRERNERER
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28 String tail = cardNumber.substring(cardNumber.length() - 4);

System.out.printin("{EAFK CRIUME " + tail + ") 0 "
+ amount + " JT FHEE " + fee(amount) + " JT");

return true;

35 /%% LINE Pay 1438 : BB fee IRHBTFHEES +/
36 class LinePayPayment implements Payment {

38 @Override

39 public boolean pay(int amount) {

40 System.out.println("LINE Pay 13X " + amount

41 + " g5 FEE " + fee(amount) + " TT");
42 return true;

43 b

44

45 /% {TEHEEN : LINE Pay RFEE */

46 @Override

47 public int fee(int amount) {
48 return 0;

49 }

50 }

52 /#k GEIRMES  REREE Payment 1ME - REAOEREIMTRAN +/

53 public class CheckoutDemo {

55 /xx SEIBH HAENE Payment RUMIHERREISEZR +/

56 static void checkout(Payment method, int amount) {
57 if (method.pay(amount)) {

58 System.out.printn("#SIR5ERL");

59 ¥

60 ¥

6

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

63 // [B—1E checkout 7% @ BB ARV TARES

64 checkout(new CreditCardPayment("4311-1234-5678-9012"), 1500);
65 checkout(new LinePayPayment(), 800);

66 ¥

67 }

> HITER

36
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EHFK CRPUES 9012) #NFk 1500 jT > FEE 15 T

FEMRSTR
LINE Pay 303k 800 T > FEE 0 TT
FEWRSTRL

BYE— T - EH R 1500 e > fee fif Fi AT default EAE > 1500 =100 = 15 7C 5
LINE Pay % & | fee [B[{# 0 o [a]—1{# method.pay(amount) FEM X, » WifEY)1FE H R 1R I——
AW —Y] > IRAHTEIE R T8 A o

2.6 RE/NG

o 8 H—EE OFERFM) > ARV RBIAFAT A 5 56w LR Bsh e sy -

« ZERIFIPSE [P IRLETT 1 ) BRI E) 5 BEEAIYGE THFTIMEB R A | (B
TTHI%ERY) -

* WAOLEE static Ty VEERERAEUEAS ~ AR LA 5 Wk o E & BACKA [F 4 MR OL

o [ FEAETERA  HARIEN instanceof MR > Java 16 #E A AT if (ob]

instanceof Dog dog) —#F|fif o

o MR ARERA s MRITERAER > FHEIDEETESE > TR E AR HR
$

o THSREHIR— BT LT IR SR T5 1k SRR EH 2R ~ FRURHAN A

* JrTH A& BE ST 324 - ALFES public static final > J5{%F&® public ; Java 8 £ de-
fault Ef static 77 > Java 9 #E75 private J7 ¥ o

o default 77 VLR A7 VRS 2 A0 T © R BEAA A T8N 7 6 AR A B AE -

o RS default 77k 2e (SR R I > BRI LR » AEAT AT T i 44 super.
Tk SRR -

o EERHEN : THBULAH 5 TSR R B B AL R BRI SR

2.7 REHEY

§MFERE

1. 8488 : Animal a = new Dog(); Z7& > a.fetch() fEELRZE > {H a.speak() T
AN Dog FIRRAS « w4 BRI T2 AR B TR ) MRHEmEBIR - (3R
N R AR R ARSI T 0

2. EAFE - PEFEAFEH) Shape #E R » B Triangle K5 (S R) » A& ShapeDemo

37



£2E8 ZE - MRERIENE Java TEEBEM - PRFE

2 B AT BUR B E o (Fn  IREARXBEFRESHRLLZ 9

3. HVESHE : FFDescribable /1 (& String describe() 5 7y 1 BL—1{# default 5
¥ void printDescription() B & EIHIHHE) » 355 1 ZHY Employee BAEE - (32
7~ o default 77 AT PAFENY describe() o)

4. BISRE © BftIE Java T EAEL T > AV SRFFERK —ERER ° & T2 B
AER > g BB » (R - BERELHENSE—mE % TH6L) Bk
RERN T AR > R RE 1 <)

5. BEE - KA RS HS BankTransferPayment (iR FEERE € 150> BHE
fee) > W7E main ot i [/l —1{8 checkout 5B =MATHK o ($&7n + KRB HrIG A
checkout FHEIEEL <)

6. PR - 1 Payment [1 L AL He A ZFBATRTT 2 AR ML 45 45T Bk
AT > WAREICES instanceof $RH HATIE AT RA1K ~ BN HORPURS o (32

7~ ¢ if (p instanceof CreditCardPayment c) o)
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BI5h R EE

AERBEE

RS AR RARAGRES |
o SEEAGISMETIAREOR [ RMEGERAS ) AIHESL > A4S Throwable HIBHIFE)E
o %My (checked) BAARAZHE (unchecked) 4} » PRARFS & TS 4R aent 30 £ o
o A% F try-catch » £ E catch ~ multi-catch ~ finally B try-with-resources o
o 43 throw B throws » B AFHIALAY B 7T 43I IEAESEHE A KA -
o FHBISMSEORTE SR R - Sl6 R A Tl e AR -
o BIEERBEEY  ATHIS - KEEERTE - SER LT -

P AN B KR A FE PR Qe B AE b - KR ST RE A AE ~ WA T R AL - BREETRER L
—E RS E  EEAA R CIER R R 2 0 > 7 e S 2 T 5E - Java 1Y ] 54
(exception) MM [SHFRIFRE - EEBLEI | A€ — MM [l (8 Py 37 i 2R - ESEREE N g
RS > WA E IR T 2 i

I B 4T3 00 AP 4 i T1legalArgumentException » A5 IE UM REE — DI
AR - REMEHI B ~ IR SRS RSN BB H AT RIS R R EE > B A
ATM 2B E T ABES -

3.1 BIHEFEZEHIS

TEG S Ko 2wl RO TRPBR EMEE | BIERACHC - BB B -1 ~ SRRSOt [l 3 nutl
B o ERR ML A =M - BRI

#if5 : ErrorCodeStyle.java

/+x FB TEESRES) EBIERAMBEMRME  BMEEE «/
public class ErrorCodeStyle {

/xx FWAREFEE -1 : [FUIREE S SiEE */
static int indexOf(int[] data, int target) {
for (int i = 0; i < data.length; i++) {

if (datali] == target) {
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return i;

b
return -1; // BT : ERASDEEEE DG (EE

public static void main(String[] args) {
int[] scores = { 70, 85, 90 };

int index = indexOf(scores, 100);
/! BTBE -1 MERER : HBiREEE TEER
System.out.printin("#EIRK4E - fIFRZES| " + index);

» HITHER

R4 > URERS| -1

X TIEFAA - AVED I — (BSR4 2R o SIS I BRI FERY © (1) AT DAR A —
A o sy A~ T A P I e (O > SR RRBRIRTE TR 0 S5 B BRI O R B B
R 5 (2) FIRIEEPHRAE R —BoBE—-1 BURSB R A TAR int > SRR SERt A B IR
5 (3) ShEMAZ — EREEHRAERE (BT ~ B2 FERHE ) o fI5ME G S5
VE R = - A AN R A AR SN I (MR DR ) ~ ] S A28 ST ) R 2
O EEAED ~ BISHR SR B (REREARILE. ~ TRALEEHEERHE) -

3.2 Throwable %
A ek throw LMY ~ B catch SRR BVE > #2 Throwable FIAL o BIAF IR IR E LI T -

 Throwable : —YI 0] i B ¥ AT 4GHH

— Error : JVM JE R I E R > FE A R o AXASE - OutofMemoryError (RLIEHS
#£3%) ~ StackOverflowError (IR HEERS(T) o
- Exception : R3] L& PR BRI
% 3 kg I 4% (checked)  : Exception M B # # € o X % : I0Exception -
FileNotFoundException ~ SQLException °

% RuntimeException } H &4 (unchecked > K 3Z##) : NullPointerException
~ ArrayIndexOutOfBoundsException ~ IllegalArgumentException »

ArithmeticException ~ ClassCastException °
ZARBARZRAIZER] > 2 Java FIF4aat %O

40



£I3E PSR

Java SEEREBHM - HERE

e [6] ZAufil st (checked) R3ZHEI5t (unchecked)
WoRPIE Exception (JE Runtime 4+3 ) RuntimeException 43¢
FRZE 154} I0Exception ~ SQLException NullPointerException 4
Hrwgasimil 2 & 0 AL/H catch HUE  throws 75 W EBHL A AT

H AT TEHEAR SRR AR DL 23 UAS B BB St
AR REZE ~ Ml ~ TSR BYAEE ~ BHEA
Ny HU b B P Bl B R BRI > AR try

BRI BURIERR  ZARHIAMRE AR S A AW AR ) AR (RETET
T BT~ SREAE) o RS IRIERIERT 5 REZBAISRE TRAFEHE T (Hnull
WP 75~ BB R o IERER SRR IERE R ARSI BE A try-catch 4 - BHRM 1 %
[ setter #fi I1legalArgumentException Tij A& H 7T 3248 6 S+ ) I K —— 3 £ 2 SO PP Y i 1)

Rfth o

3.3 try-catch : 3Z{EHI4Hb

AR - JERT AR F AR S UBOE try TRBE - B LR catch SR REHELE - BISMEEAR)
HT o try PRIERE SO AR Bk - PRI B 58 TRUBMIAF ) #Y cateh :

#if5] : TryCatchDemo.java

/#x try-catch EARRZBEZE catch WEEHIEFE +/
public class TryCatchDemo {

/+x BRIBFETITTER ~ BRATRNEE - BEXRERRE +/

static int compute(String[] data, int index) {
int value = Integer.parselnt(datalindex]); // EJAEHEIFEEISH
return 100 / value; // ATEERRIAE

public static void main(String[] args) {
String[] data = { "4", "abc", "0" };
int[] tests = {0, 1, 2, 9 }; // FAARZRSIBELRREHFIH

for (int i : tests) {
try {
System.out.println("#55R : " + compute(data, i));
} catch (NumberFormatException e) {
// BEFTENGIIMNABIE (ER RuntimeException HJ1EfX)
System.out.println("#&I0EEER : " + e.getMessage());
} catch (ArithmeticException e) {
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System.out.println("E1li8&:2 : " + e.getMessage());
} catch (ArrayIndexOutOfBoundsException e) {
System.out.println("Z5[#&5R : " + e.getMessage());

}
}
System.out.println("F2XERER");
}
}
> HITER
ER 25

1&z08E5R © For input string: "abc"

H1iidEER © / by zero

Z&5|$452  Index 9 out of bounds for length 3
BRXERER

MR a RA —REBE: %50 —BIEAM; R3] 1 fE parselnt i i}
NumberFormatException ; 5| 2 MM M IIHER LLZ 5 % 5] 9 M PUE #R AR B - TE R 5} 38
H:7E compute PR ~ BIFE main B4R —— (] A1 U 35 0 ] S 1) b AR o B R A
catch » il [ HISHAYHITT | B TPRSESJEIFHI T | AT Lo B -

AR 28 catch B LLBHIE TR B R R > SEE SRR IR 2 A A b ZEUBOAE A
BIZHT o fARAE catch (Exception e) BUTESE—1H » A HHY catch 7k 3% i A~ £
A % & HLHHEE [ exception has already been caught | » {H# A FBAR LB EME ({520
IllegalArgumentException Ei & i+ % 5l NumberFormatException) » BB gt & —
EARFESRTRAEE IR = TRk : e PR > MRS — i -

Java

2 G S R A — AR — B > F multi-catch 8B M HF7E R —1# catch A (DL ELARAF
SRorRE) o AR LAY |

i) © multi-catch FE ¥ H Bt

try {
int value = Integer.parselnt(args[0]); // BJEEHH NumberFormat
System.out.print1ln(100 / value); // BIEEHD Arithmetic

} catch (NumberFormatException | ArithmeticException e) {
// WEGISNEARE—REE ; e NEBIEME RTNILERERR
System.out.printn("B AREARIE ¢ " + e.getMessage());
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3.4 finally £ try-with-resources

3.4.1 finally : {REHMITHNEER

finally T BRMER try e ~ SR~ EEE g return > HORGEPT > B EAACREBE I - &
BRI —BE BB return B EB—SF FHRRE -

#if5 : FinallyDemo.java

I /#k finally BOBU{THFME : BME try BB return s finally AEALHIT */
> public class FinallyDemo {

4 static String load(boolean fail) {

5 try {

6 if (fail) {

7 throw new IllegalStateException("sBEEXSEN");

8 b

9 System.out.println(" try : FRINEEENER");

10 return "Ei}"; // ZEEERI > finally {HEREEIIT

11 } catch (IllegalStateException e) {

12 System.out.println(" catch:" + e.getMessage());
13 return "FEER{E";

14 } finally {

15 /7 BERERIN ~ KB EEER return > EEEREBHIT
16 System.out.println(" finally : BARIEIE");

17 }

18 }

19

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

21 System.out.println("[B]{F : " + load(false));

22 System.out.println("[E{F : " + load(true));

2 }

24 }

> HITER

try : BYINREENE R

finally : FARRER
EE : &Rl

catch : FEEVKRH

finally : FARRER
Bl : FRER1E
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PATE| return "B R BEESEPEHEARAE - BESEPUT finally » R HIER
{22 [l i S ——Fr DA (inally - BAPAE PR EDAE T 2ORL ) ZRT o 0 Kb 48 3804 224
finally #15§ return : ‘E& A try B catch 1 I (E - $L B2 A EE R F151 -

3.4.2 try-with-resources : HEIFIFER

FHTE finally BAE FEEEE XA S 5 (FAPHBIEAR S rT ged i 4b) o Java 7 € > AR E1E
AutoCloseable A\ TH A - #RAEE S TE try FU/NFE SR > B GRS IRE B BIFENY close() - H
BT A ) 2 2% e A BLIE 5

#ifs] : TryWithResourcesDemo.java

/+x BHEJER . BfE AutoCloseable FREER%S try-with-resources BIE x/

class Resource implements AutoCloseable {
private final String name;

Resource(String name) {
this.name = name;

System.out.println("FEY " + name);

/xx {ERER */
void use() {

System.out.println("{EF " + name);

/+x try BIRAERIGHEBENITI - RnFENE */
@Override
public void close() {

System.out.println("EdBA " + name);

/xx BEE ZEEIRBRIRRE - RN (BE%E)
public class TryWithResourcesDemo {
public static void main(String[] args) {
// INESRFRAINESZEEIR - LD RDMR
try (Resource a = new Resource("Z&JEA");
Resource b = new Resource("&EjFB")) {
a.use();

b.use();
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Y /7 EEEEKMEN b.close() » BIFEIU a.close()
System.out.println("try EIRZE");

> HIITER

FE BRA
FIR EIRB
£/ BRA
M &FB
FAEA ERB
FaE EIRA
try B 212

BH PR FP R 3 St - 12 B0 5 Y S 0T BRI G A A (Bl 48 R AR AR IS JE 0D > BT LA
WZRSER o BAE try Hog i G5 - B TR R & R e IR F B P o 58 6 TERIAE RERAEAS 2
T ik FH 2 1

3.5 throw - throws B B5T{HI5b

FER T — 72 3% > AE5EEARE  throw (BF > £s) FAFEREAM - AERE B
i > BN throw new IllegalArgumentException(™...") ; throws (B4 > Fs) HETE
FE b B TATTE RE HE L2 At > R R NEE B ATIE I o RSB AT E
HITE throws (51 7 ML5 > WIVERSCHE) ©

BRI SRR ARG RN > W% B AT B9 o 8R4 A KE B re) 268 B AR B i T A4 22 - W] TH
W R SR ULAE K Exception (324%) - IFM]i A2 X 85t /K RuntimeException (RZAR)
VLR I8 B ET B 5M R A 2 Bl ATM #6451 -

#if : InvalidAmountException.java

/%%
x RAEEAEE  FiRRERER (B 7 A A%ENE)
* FEULEA%E RuntimeException (unchecked) > AS&IBIHIE ©
*/

public class InvalidAmountException extends RuntimeException {

public InvalidAmountException(String message) {
super(message); // EHERASRGEREFHIRE
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i}
&
A5

2BEN - PIRRE

I

#if : InsufficientFundsException.java

| /xx
>« BRERAR  EREEF MOJTEHE MEFRERR -
* #7K Exception (checked) - 3&IBNFNUIHIEMRIERIE -
4« FISMETDATERNL - 1B TEZ /D88 B L T —HEFLIFIY T -
s| %/

6 public class InsufficientFundsException extends Exception {

8 private final int shortage; // REWZE (7T)

10 public InsufficientFundsException(int shortage) {
11 // BB AERESNNE » REXERIRE

12 super ("BREERE > IEZE " + shortage + " JT");
13 this.shortage = shortage;
14 }

16 /x WO Im A BAEREIZ28R » E—DROINRE +/

17 public int getShortage() {
18 return shortage;

19 }

20 }

H & InsufficientFundsException 23 —1 shortage . : W/ > BT
PR o E AR AT LR > GRS A E TSRS ) BB HUR 280 —E &
EEIREAY LT EAS N I =R I

3.6 HlI5ME - (REBEIR

SRBHIRGH o ARBE ISV TR TBIRE ) A REHISL © &k E R NumberFormatException ¥
MHEZEERE > AR BOEREE ) A AR El - HERBREARER R —TEE
Ky cause (ZEN) HAH B/ AT - TR S48

#if5] : ChainDemo.java

I /e SPEFISN - BIPIIRAE TR TERERER) ~/
> class ConfigException extends RuntimeException {

public ConfigException(String message, Throwable cause) {
4 super(message, cause); // cause ERFofE - FERNEREE
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s /xx BISNE - IEEEHISNEREBEGIS - RRTERE +/

9 public class ChainDemo {

11 /xx EEVEIRIRERTE  IERPERIARAT SEERBNRE RS PETEER +/

12 static int readPort(String raw) {

13 try {

14 return Integer.parselnt(raw);

15 } catch (NumberFormatException e) {

16 // Jﬂ%’:@%%ﬂlﬁﬁﬂﬁﬁwbﬁtl%ﬁ  BIERER
17 throw new ConfigException("EIFIERTEEEY : " + raw, e);
18 }

19 }

20

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

22 try {

23 readPort("eighty");

24 } catch (ConfigException e) {

25 System.out.println("#H% : " + e.getMessage());
26 // getCause() AJLABX[EIGRAIEITTX

27 System.out.println("ZE[A : " + e.getCause());
28 }

29 }

30}

> HITER

T EERIREREERY ¢ eighty

ZE[ : java.lang.NumberFormatException: For input string: "eighty"

BB Bl > printStackTrace & i[5 frf cause —iEEJH} (L4 [Caused by: | P BH ) Bt
%) > BRESIETT DL — BB B R R A8 -

3.7 Bﬁnﬁ =28 ﬂ

B+ — I N > AT AL - TVM fEHE BB HE (stack trace) EPEIREAESAER o SEE T2
47 Java TRRRTAGFEACT) -

#if5] : StackTraceDemo.java

L /e BAE—EREERNGISN  BEIEBBHNEE +/
2> public class StackTraceDemo {

-
R
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/*k SB=[E : FIFMNEIERIZIRU +/
static int level3(String s) {
return Integer.parselnt(s); // EZHIHE NumberFormatException

/*% %:@ P RS /REEIEW”9I‘ */
static int level2(String s) {

return level3(s);

public static void main(String[] args) {

level2("oops"); // TENUEERTEERS

Exception in thread "main" java.lang.NumberFormatException: For input string: "oops"
at java.base/java.lang.NumberFormatException.forInputString(
NumberFormatException.java:67)
at java.base/java.lang.Integer.parselnt(Integer.java:662)
at java.base/java.lang.Integer.parseInt(Integer.java:778)
at StackTraceDemo. level3(StackTraceDemo.java:6)
at StackTraceDemo. level2(StackTraceDemo.java:11)

at StackTraceDemo.main(StackTraceDemo.java:15)

BATIRGE © AT TWRIRBATSE ~ WRREGIAL ~ AHEEERE ) 5 BT K —1T at ZIPI]HE
B W Bl TRERIRBE——5 L& F S AR AL E > B IR main o FEIENZ
[#& 42 IN17%%) : StackTraceDemo.java:6 1F4& parseInt #—F7 o EEkGEM: - h FAETH > %
B TR B ORISR at (BRI java. base BHEHM R U AFR) - AR AL H 2 BB /Y
7T o BRFHEANFRAFTSE (U Integer. java:662) €K JDK AT A AE » NUIER -

3.8 FIMRIBRIEETS

EE BBEMNRERREEREMA : catch (Exception e) { } 291 Bl g5 1B 22 1
&Ko REEE BRI - BORBTEZ A T 17 KER ﬁﬁ@?ﬁ%iﬁ@ﬁ'?ﬁi}ﬁ ° #ig
R R BERr 8% P AR (BHBEPEBEW ] e.printStackTrace() » IERXZR&H HEbES) 5 &
B AL R > e AR L o ARG —FBHN : catch (Exception e)
ERRAE TR P eh (EAEFE R ER) U T2k > M IEM I -
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Rm ZRIERJFER] (1) FEER #——H catch (REE BB MR > BHEA T H
YL (2) REEAEFX— TSN E > 8551000 55 R [T8E3) > 87
151 51 IR A S A OO AR B 5 (3) Je RLARHKC (fail fast) ——(R58 1 BH setter —
BRTEA U BE R0 ) 51 - SRR LB > BRRAL R > B AR AE R -

3.9 LTEEEH - ATM IR ERH

A B BT A BE S AH S RE 2R - Atm BRI ) withdraw DL B i 10 4K 5 b A AR B 0 8 IR 4y
B A 32 A ) InvalidAmountException (4 %A% X 85 i > JB A WP W o IR @) B A2 b 1)
InsufficientFundsException (FRZEAE > BIATTHRAR FEERML) 5 PEMY ¥ £ & catch 4y
FEE P > JRAR AN B IR 2 B SR BT o B

i) : Atm.java

VESS

*x ATM $RFREE - BE BRI BISMISTR D -

* FRAI : EEENER 1000 FIIEBEE > BARBIBAE -
*/

public class Atm {

private int balance; // IRFE&REE (7o)

public Atm(int balance) {

this.balance = balance;

VESS
* 127K °
* InvalidAmountException & unchecked : RIAFITE throws (FIHtHE]) >
* InsufficientFundsException f& checked : AT » IEIYiHAERIE o
*/
public void withdraw(int amount) throws InsufficientFundsException {

// BRfEFA) : FTIEASENEMAEEPIS

if (amount <= @ || amount % 1000 != 0) {

throw new InvalidAmountException(
"ZEENER 1000 HYIEFSEN > IXE : " + amount);
}
if (amount > balance) {

// BUFISMNFHEALT (E8H) - HIFUIRERR

throw new InsufficientFundsException(amount - balance);
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228
28 balance —-= amount; // FRBRIREHES - 7 EIEHM
29 System.out.println("It#) " + amount + " 7T - BREE "
30 + balance + " JTt");
31 }
32
33 public int getBalance() {
34 return balance;
35 ¥
36|}

#if] : AtmDemo.java

L /xx BREIESBRIURE > MERMBRIINFENEELI +/

2 public class AtmDemo {

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

4 Atm atm = new Atm(5000);

5 int[] requests = { 3000, 500, 3000, 2000 };

6

7 for (int amount : requests) {

8 System.out.println("== HFEHEFX " + amount + " J§ ==");
9 try {

10 atm.withdraw(amount);

11 } catch (InvalidAmountException e) {

12 // unchecked : RiEthEEMRE - (BE1EEER U ERIE

13 System.out.println("EIABZR : " + e.getMessage());
14 } catch (InsufficientFundsException e) {

15 // checked : #maEessdiB R MIEEEEREFEARTR

16 System.out.println(e.getMessage()

17 + " (KRIEFA[IRLFR " + atm.getBalance() + " JT) ");
18 }

19 }

20 System.out.println("&x#%8R%E : " + atm.getBalance() + " JT");
21 }

22}

> HATHER

= FFBIERN 3000 JT ==
M) 3000 JT - BREE 2000 JT
== HIFEHERR 500 JT ==
WABR : STENERE 1000 AIIEEE - URF : 500
== BFEHE 3000 JT ==
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BREEARE - IBE 1000 T (AIRFRIIZ LR 2000 7T)
== HFEIRM 2000 JT ==

Mt#) 2000 JT - BREE 0 JT

RAEREE S0 TT

IBHERAL - HIAGEREH S000 - 552 3000 j§ 2y (BR%H 2000) ; 5% — 4 500 A2 1000 %
B W AT T 5 55 =4 3000 B ARAE 2000 > FEFHIA % 1000 5 55PU4E 2000 KT > fREE
B o FeRIBLEE - withd raw JERTA b B CTEARAR] IR B AE 250 B —— 33 DR 9] 4138 2R e 1 ik
RESEIRAT > ANEMBL T8I T BB B | RmRNEE A IRARR o

3.10 KRB/

o SHIMSHY =538 « RS AR ERHREME - EAEZ 5 BISME T EAE 2 -

» BEJE : Throwable 43 & ANEHHEAY Error BN DR FEH) Exception ; 2% H0 ZHHLAR
ZKr (RuntimeException 433%) o

o ZhaflshFE TR A SMERE TR ) > e I E I 5 Rt sh R TR
BESEE )  IEMREREA -

* £ catch i BT NELY © oA 5 SEFUE AN [ IR A multi-catch & 4f

o finally fREBAT > H try H) return FRIHAAE 5 AEAE finally 5 return o

* try-with-resources [ B3P AutoCloseable & » ZHEHEHELH o

o throw #fil B G4 5 throws FEERTE L B AT RE IO H B 32 A 49l 5% -

o HETHIA : REEIRINAE K Exception > FER4HER4E /K RuntimeException ; 3% i L B2
&k b B -

o FHRRGISMRE T cause TR KRS 5 getCause() ATHRMI ST o

o FEMEAREHE - B EAETREEATH O ; BTSN - WEERE - MEES
T

3.11 REHKE

§MFERE

1. B4 : FileNotFoundException %51 H# ~ NullPointerException 5&&t AR
AR RSB o (BN - R TR R A ? R —E 2
AT

2. BlAE : DITFAERXEIHEAE 2 try H return 1; > finally H System.out.println
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("F"); ——& 8 finally B return 2; & Mf] > R EEERERE
2 (3R« BIMEMESEORAE ~ finally #HEKHUT )

3. BYEE : B — 1 safeDivide(int a, int b) F i b AZ KM B EHE W
ArithmeticException > if 7E main "9 7 804/ & 5 T 205 5 ol {8 68 i 6 1Y Il A4S >
PRI 5 R Y i A2 RS © (B« e (AR Z20g ) HI(EME ©

4. BYEE : B%] AgeOutOfRangeException (35 age #{L) > 7 Person B setter FE4F 5
ATE O B 150 ZHFHi s - BEEZEZMERAZE > SAHEE - 3R - A
FEEAR I A8 2)

5. BYERE : HET Connection $HFIE/E AutoCloseable » FEHEHEFEEL close() & EI—
7 > M try-with-resources [w] IR¢ BA R =8 > Bgids B PRIE T A 12 Se o (B0 - A
7<% Resource #iff )

6. Pk B - T ATM : 3 39 45 H $2 3K L BR 60000 7T Ay #2 RIl B2 %5 & B &7 4] 4t
DailyLimitExceededException > if 7 B i InsufficientFundsException L —
fiEl B BT ALK AtmException » BRI s XU —{ catch #ERIHE o ($&7= © filSMLAE
TR B <)
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H

it
¥

AES2EER
BSEARRARNGRES -
o MMESEIRAEEREREE - List > Set ~ Queue 52 [ i & ) Map -
* #BR ArrayList B LinkedList H#4F - MARRLAERFVEEESE o
o FMRETT AGERTE G o I IEMEEES TP MER TR
* f#FE HashSet 2L B[ (B - HE A #TRERILZHES equals B hashCode °
* F4% HashMap Fy#4E B =FE 35 > 4> PF Hash ~ LinkedHash ~ Tree =7 B {EHYJIH 7
R o
* Jil Comparator B lambda [ #THE/FRELHI > AR TR R H IERER) SRS L)

WK s B R A WA R A B PR - B SR A REEIR - 260w TR FEIlR) )
REREE (s LE - EHEMREA CERE) o Java HEGHES (Collections Framework)
F— 4R Ot A T B AR MR OB e - AR AR - W AHEE—EEE > THD
S H R o R E VR LB hm AR o

A MER R AT =R SE —ER BB - BRI E R (2 E) ~ Dlizi
REBRN L2 (F—&IRA) ~ Ll equals B hashCode RLHEAE (55 1 5) o ARTHHEEF M
BB Bg % o REE SRR TR A A SR T H

41 KAERRE

HE A2 R RERBRA TA - Collection & [—RETH ) HO%EER 5 Map 170 THIAEH > IR
B 2~ 4K Collection :
e Collection (SvH) : HE—ItEW B H
- List : ¥ ~ AJEHE -« JHETIHFIR
— Set : AU EHE—HashSet ~ LinkedHashSet ~ TreeSet
- Queue : {751 (JEHESEH)
BT A > LG AR

e Map (Ay1HT) : $B{E ¥} > $E 4] EAHE——HashMap ~ LinkedHashMap ~ TreeMap

ArrayList ~ LinkedList

ArrayDeque ~ PriorityQueue ; HF4}1fl Deque 2 &
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Java SEEREBHM - HERE

HHX
4;
-lFFFF
A

A RUAHERRCE © ATARIRRE R4S (Hash B3 - Linked 145 - Tree ALFRMH - Array
Wi5) > RERARKA T o B E| TreeMap ghaZ St T AT EAEH) Map > Bt DURSEDER? |

O

4.2 ZEGRERHEBMERM

LA EHR AR SRR E T ELA] > Flan List<String> o Java 7 #4518 W] LI ZE TR L1 A 0%
TR 8 > MAREBASHERET © List<String> list = new ArraylList<>(); o E4GHaHAEH
R (List MJE ArrayList) » HRZHREAE R T new AIHR— -

FFESRAUREIS H A > SRR int EBIEEAR > [ AR B AT 5 # A  E Y) FL2
$J] (Integer ~ Double ~ Boolean %) o Java & H BY7E R & < HiBR—HORE A I A B4
(autoboxing) > BUHIEE I HEFFS (unboxing) o F{EE T > F—HZ 4IFBE

#if) : BoxingTrap.java

/xx BEAARIAYIREXFERY © == LEEBIIEZE » FERHIE +/
public class BoxingTrap {
public static void main(String[] args) {
// BENERE : int [EEENEAL Integer
Integer a = 100;
Integer b = 100;
1000;
1000;

Integer c

Integer d

// -128~127 FETEIRENERM : a B b I5@E—EREUWIH
System.out.println("100 == 100 : " + (a == b));

// 1000 BERENER : c 2 d SRERRE
System.out.println("1000 == 1000 : " + (c == d));

// IEfR : BEMHE—EA equals tEEREE
System.out.println("equals LEE : " + c.equals(d));

> HITHER
100 == 100 - true
1000 == 1000 - false
equals EEER : true
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R Integer §PRER —128 B 127 fpfd: > e IR 8 & [0 (35 7] — R P 4 -
S} ST R —— T == (LIRS %) /NS %y true ~ REF 2 false
PR 28 ~ RARBIESR o 8 - AAEIE LU — ] equals (BSEHRAR R EE A HY
AFEG) o BIEAS 1| F (== k2% ~ equals LLNZ ] WY —IREH -

4.3 List : HF - AJE1E

4.3.1 ArraylList = HRRE

ArrayList R RERKES  EELE e ABRAKEY] - FREALRIE 8 1.5
FERIIBEI AR A TR o WX BB ~ P T AR I G2 H BORE ] > {EE o f e
TERRBERHE - RGO R  SER i A R R B AT R

#if : ArrayListBasics.java

import java.util.ArraylList;

import java.util.List;

/xx Arraylist BEREZEFEE +/
public class ArrayListBasics {
public static void main(String[] args) {
/1 BNEERES + EERT  AENIRIZHANEE

List<String> fruits = new ArrayList<>();

fruits.add("$8%"); /7 ORI Eim
fruits.add("&HE");

fruits.add("#84k");

fruits.add(1, "EE&"); /7 HEEIRS| 1> BENTRETET
System.out.println("BREIAZE : " + fruits);

System.out.println("BXZE5| 2 : " + fruits.get(2));
System.out.println("JTRES : " + fruits.size());
System.out.printin("BIEEHE ?" + fruits.contains("HFE"));
System.out.println("HEMZES| : " + fruits.index0f("FE"));

fruits.set(o, "[BLE"); // BERS| 0 ITE
fruits.remove ("E&E"); /7 WERIBR (F—EERE)
fruits.remove(1); /7 &S| MR
System.out.println("FAEZ% : " + fruits);
System.out.println("@&EHZE : " + fruits.isEmpty());
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-

> HITER
BRIAS : (38R, EE, FF, 18k
NZ5| 2: &
TCEREEY - 4
BEEE ? true
BEMNZERS| : 2
Rz [BE, 1k
EHRAZE  false

BB YL A remove ("EEE") IRMEMIER (WHH equals Lh¥) » RS -
FH -~ Pk 5 remove (1) IRKSIMBREZE > FF B ELAEAL o BHUFHEER A/ NOEH L
list.remove(1) M2 Z&5] 1> list.remove(Integer.value0f(1)) A =M EE 1 BTE -

4.3.2 LinkedList BAZGHEETHR

LinkedList J& )& &5 n gk 5 : B BFA TR DRI MaiZHN 2% - EREEE
T List B Deque /v 1A > KIMLiEFRE ML addFirst ~ removeFirst Z55H EBHRAE ¢

#if9) - LinkedList % S350 i - Bt
LinkedList<String> queue = new LinkedList<>();
queue.addLast("E"); // RImMA @ —RZHEX
queue.addLast("Z");
queue.addFirst("&H4"); // BIRHERK : 0(1) » AARENME@ITR
String next = queue.removeFirst(); // HXHPXEE : &4

WITE List FIALRESS I (n oo ES0) -

AR ArrayList LinkedList

RELGIGFI get (i) O(1) : MiF| Bl O(n) : A RBHBE
RysHHE add(e) TR O(1) o(1)

SR oy 478 A BT B3 O(n) : BHFZER O(1) : & EHB%

S EGYNER 195 O(n) : BB THE EHLO(n)  H8 O(1)
AR g R R B 2 WE S % B B

BBk - PG ArrayList o B3 ACRE 88 1 A AT 5 0 DR OMR BE &35 > ArrayList #
AR AT THE S SR ) AT 5 RIS R (A4S % B8 LinkedList BRY AE 547 HY

ArrayDeque °
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4.4 EHESHUELN
#ifs] : TraversalDemo.java
I import java.util.ArraylList;
> import java.util.Iterator;
3 import java.util.List;
4
5 /xx MUREESLHIVAILEER +/
6 public class TraversalDemo {
7 public static void main(String[] args) {
8 List<String> langs =
9 new ArraylList<>(List.of("Java", "Kotlin", "Go"));
10
11 /1 FR—  BRES| for—HER5|EMNEHER
12 for (int i = 0; i < langs.size(); i++) {
13 System.out.println("Z&5| " + i + " " + langs.get(i));
14 }
15
16 // AR : for-each—RE > ZEAERHER
17 for (String lang : langs) {
18 System.out.print(lang + " ");
19 }
20 System.out.println();
2
22 /] A= : Iterator—EF PR EMERTREFNERBE
23 Iterator<String> it = langs.iterator();
24 while (it.hasNext()) {
25 System.out.print(it.next().length() + " ");
26 }
27 System.out.println();
28
29 // B : forEach &AL lambda (EFERFH > TRZTRIA)
30 langs.forEach(lang —> System.out.print(lang + " "));
31 System.out.println();
32 }
33}
> HATER
#5| 0 : Java

25| 1: Kotlin
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5

E4E EBIE

5| 2 Go
Java Kotlin Go
46 2

Java Kotlin Go

HEREY (Tterator) RE/MERME —ERIHE - hasNext() [ TEAWE ) > next() B
1§l o for-each FUE B HFEE—iEas it X ZoE oy = o JEH—42 > List.of
o (aw) ST YA AT B T B (A 15 ECER & 1L UnsupportedOperationException » fif Ll k.
A new ArrayList<>(...) f—J@HG W &4 -

4.41 EHPMIERTE

[ 3 B P T M st ) e T3 - B VA ——7E for-each #IIFFIY remove
Ho:

TEGE

#if5] : BrokenRemoval.java

| dimport java.util.ArraylList;

2 import java.util.List;

4 /¥x IEERINED : 7E for—each FEFFPEIEMIFRITER +/
5 public class BrokenRemoval {
6 public static void main(String[] args) {

7 List<Integer> nums = new ArrayList<>(List.of(1, 2, 3, 4));

8 for (Integer n : nums) { // for-each [KEHER Iterator
9 if (n %2 ==0) {

10 nums. remove(n); /7 BRGNS > EAESBERNR

1 }

12 }

13 System.out.println(nums); /! HATAREIGE—1T

14 }

15 }

> HITER

Exception in thread "main" java.util.ConcurrentModificationException
at java.base/java.util.ArrayList$Itr.checkForComodification(ArrayList.java:1095)
at java.base/java.util.ArrayList$Itr.next(ArrayList.java:1049)

at BrokenRemoval.main(BrokenRemoval.java:8)
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TR BAWIRE M TARERORE A BRI N E R &
AR A RS HOERA LI BB AN (W EEMF list. remove) » F—K next() %
HETEH A E > SLZ#H ConcurrentModificationException o 55 2P 2Bt (fail-fast)
aeat o B ERTTESE LA A i D AR ~ AR LR AE S > AN ST A R o e
Herg m for AB—AT (58 8 47) » IEZBESAY next () FRAYEL o

IR IEff——F ik 8 B O 1Y remove » 53244 removelf :

#if] : RemoveWhilelterating.java

import java.util.ArraylList;
import java.util.Iterator;

import java.util.List;

/xx FEFHPMIFRTTRAIMIEIERR */
public class RemoveWhilelIterating {
public static void main(String[] args) {
/7 B MBRBERFRAEEH

List<Integer> nums = new ArrayList<>(List.of(1, 2, 3, 4, 5, 6));

// 1EfE— : 3B Iterator BCH remove AR
Iterator<Integer> it = nums.iterator();
while (it.hasNext()) {
if (it.next() % 2 == 0) {
);

itoremove();  // AR - NERERE 3
}

}

System.out.println("1Ef#— : " + nums);

// IEfEZ : removelf FBECIEMH (Java 8+ ERSR)
List<Integer> nums2 = new ArrayList<>(List.of(1, 2, 3, 4, 5, 6));

nums2.removeIf(n —> n % 2 == 0); /7 1B TEZMIEEE) REES

System.out.println("1IEfZ_ : " + nums2);

J—.Eﬁg_ [1r 3! 5]
1IFfE—: 1, 3, 5]
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45 Set : FEENES

Set [ME—ffifr AN EE o £ J1E{E HashSet ML E R B H A FES | WL L InAT
4% hashCode () EALEIEZEN > T equals() BLFAN L LY > FIRAIERHIE THIFE ) A4
HAEBE o WNib—— BT8R ZL80E HashSet > W48 A FF IE#E 7 57 equals 52 hashCode > fifi—
I

#if5 : HashSetDemo.java

import java.util.LinkedHashSet;
import java.util.Objects;

import java.util.Set;

/xx BB  [FEBE equals Bl hashCode » HashSet A HEIEREERE */
class Member {
private final String id; /! BERR  BOWKIE

private final String name;

Member(String id, String name) {
this.id = id;

this.name = name;

@Override
public boolean equals(Object obj) {
if (this == obj) {
return true;
}
if (obj == null || getClass() != obj.getClass()) {

return false;

}

return id.equals(((Member) obj).id); // LAMRSRAVEAE—A
}
@Override

public int hashCode() {
return Objects.hash(id); // B8 equals {FEFRRE—4BHENL

@Override
public String toString() {

return name + "(" + id + ")";
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,,

S K

-
-

37 /xk BRREREETENW +/

3¢ public class HashSetDemo {

39 public static void main(String[] args) {
40 // P LinkedHashSet :EEHIERFEIFEAl (IEAIERF)
41 Set<Member> members = new LinkedHashSet<>();
42
43 members.add(new Member("M0@1", "/\EF"));
44 members.add(new Member("M@@2", "/N\EE"));
45 // #RIREAE : equals B hashCode ¥IEREB—A - AEIIA
46 boolean added = members.add(new Member("M0@1", "/I\BH"));
47
48 System.out.println("EEIMAKINE ? " + added);
49 System.out.println("EEWE : " + members);
50 // contains tZ5 hashCode E equals iEE
51 System.out.println("E%E Meo2 52"
52 + members.contains(new Member("M002", "EFERZF")));
53 }
54}
> HITER
BEEMARKINNE ? false

E45KA : [/\BB(Moo1), /\EE(M002)]
BE M002 % ? true

A5 1% hashCode » WifE TARSEAHE | AIMIFEYETEA I HMEZE A > equals EERLIEIY
A AR A —— BT R O ~ contains HANBIRY > IEEHT | BAESIBAY I S8 -
=M Set AN PRPIELLER -

#if5 : SetOrderDemo.java

I import java.

3]

3 import java.

4 import java.

import java.

util.HashSet;
util.LinkedHashSet;
util.Set;
util.TreeSet;

6 /xx =F& Set WIERITALLE */
7 public class SetOrderDemo {
8 public static void main(String[] args) {

9 String[] data = { "banana", "apple", "cherry", "apple" };
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1 Set<String> hash = new HashSet<>(); /! FMREECEIER
12 Set<String> linked = new LinkedHashSet<>(); // io{EiEAlER
13 Set<String> tree = new TreeSet<>(); /7 BERSRISHER
14

15 for (String s : data) { // E—#ENBE=FE Set

16 hash.add(s);

17 linked.add(s);

18 tree.add(s);

19 }

20

21 // Hashset BUESPIERAAIHKEE - ELERENTTRIEE

22 System.out.printin("JTREZ (EEDHIFR) : " + hash.size());
23 System.out.println("LinkedHashSet : " + linked);

24 System.out.println("TreeSet : " + tree);

25 ¥

26| }

> HITER

TREH (BEEEHIR) 3
LinkedHashSet : [banana, apple, cherry]

TreeSet : [apple, banana, cherry]

HashSet fPRAEARCREEEFIE)F (A8 F LT ZETE i 2B — %M LinkedHashSet) ;
LinkedHashSet %44 F — M4 S 4% RO AE 4 AT 5 TreeSet HIALSBEIBE R 4E Fe kP (IRAE 2
O(logn)) » HILEWEEE Comparable » s fE @M HL Comparator o

4.6 Map : FE{H¥

Map & T#F ] MG @ DIgER(E > B8 A HAK o HashMap Y JF #L B HashSet [A]Ji (HE L
HashSet P #Rut & —FH HashMap) > H RT A SRR M AR A H B equals B hashCode :

#ify] : MapBasics.java

I import java.util.LinkedHashMap;

2 import java.util.Map;

4/« Map EFRIE - A TEmET) Bl «/

5 public class MapBasics {

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

7 // F3 LinkedHashMap EEGHIEFFIFERI (HashMap AIR:EIES)
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8 Map<String, Integer> stock = new LinkedHashMap<>();
9
10 stock.put("#288", 10); // FiSiR{EES
3 stock.put(";’%ﬁ", 25);
12 stock.put ("EE",
13 stock.put("ﬁiﬂé", 12); // REFE  MEBEEE
14
15 System.out.println("##85ETF : " + stock.get("H#RE"));
16 // get BEIEELCE null; getOrDefault BJLALSTEER(E
17 System.out.println("E#ETF : " + stock.getOrDefault ("EH#",
18 System.out.println("BEEHEMN ?" + stock.containsKey("E&&E"));
19
20 stock.remove("EE"); /7 BEMIER
21
22 // merge : BEFEMARBEHHMER s FEEMEERA
23 stock.merge(";BER", 5, Integer::sum); // 25 + 5 = 30
24 stock.merge("EHi#", 8, Integer::sum); // R1FE > HIEW 8
25
26 System.out.println("BRIETF : " + stock);
27 System.out.println("FESmIELEEN : * + stock.size());
28 }
29 }
> HITER
HEEE C 12
Hi%E?RF 0
BEEEEIE? true
BRI : {#88-12, BE-30, Hik=8}

EmiEAEH ¢ 3

merge & [FHE ~ RN SHRAFIE K=
W ESAR N ) CERE R > S 8 A Aah
B SRR 2

#if : MapTraversal.java

I import java.util.LinkedHashMap;

[3S]

import java.util.Map;

4 /#x Map M=FEEFHR */
5 public class MapTraversal {

6 public static void main(String[] args) {
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Map<String, Integer> scores = new LinkedHashMap<>();
scores.put("EX", 88);
scores.put("ZX", 95);
scores.put("EE", 72);

// FEEFF— : keySet () — REEHR
for (String subject : scores.keySet()) {
System.out.print(subject + " ");

}
System.out.printin();

// EFHZ values() —REEE
int total = 0;
for (int score : scores.values()) {
total += score; // BEIIFFE : Integer #E[O] int

¥
System.out.println("42% : " + total);

// TEFH= : entrySet()—REHNE (REEFNEE)
for (Map.Entry<String, Integer> entry : scores.entrySet()) {
System.out.println(entry.getKey() + " :" + entry.getValue());

e 72

BEAE AT ERFRS L entrySet () © ZERH keySet () F ¥ (HSEIFIY get ZF A RN T
WK o NEJPHEMEEL Set 5842 P47 : HashMap ASREEF ~ LinkedHashMap ki AJIHJT ~ TreeMap
IRGEHET -

4.7 HEF : Comparator El Collections T E

%5 2 T Comparable EFMPLERA T ELAE(RA | B —HEF 5 Comparator HIJFE bR i 5
TS o [ —FE R T LS A A Bl o #4510 lambda B TR 1: > HEF RN IEAS 15 N ¢
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#if§) : SortingDemo.java

1

[\%)

w

import java.util.ArraylList;
import java.util.Comparator;

import java.util.List;

/xx BA  REHFFFANEEBNEER x/
class Student {
final String name; // BEHFRE - WAUBAEGHERE

final int score;

Student(String name, int score) {
this.name = name;

this.score = score;

@Override
public String toString() {

return name + "=" + score;

/%% Comparator ¥&HC lambda : HEFRAIEEERFEER *«/
public class SortingDemo {
public static void main(String[] args) {
List<Student> list = new ArraylList<>(List.of(
new Student("Bob", 92),
new Student("Cindy", 85),
new Student("Amy", 85),
new Student("David", 78)));

/] XD BUREIE - comparingInt EUX NEEENBLCESE ) AIREN
list.sort(Comparator.comparingInt(s —-> s.score));
System.out.println("DEGEE : " + list);

/] XD ECEN, : reversed() RIEBEEHHA
list.sort(Comparator.comparingInt((Student s) —> s.score)
.reversed());

System.out.println("2DEUERE : " + list);
// ZHE - /D8 GRRE) - EoBRURFEF

list.sort(Comparator.comparingInt((Student s) —> s.score)

.reversed()

65

Java STEREA BN -



F4E FEOER Java TEEBEM - PRFE

42 .thenComparing(s -> s.name));
43 System.out.println("[B9EER : " + list);

44 }

45 |}

» HITER

N

DEGEIZ : [David=78, Cindy=85, Amy=85, Bob=92]
DEUIER, - [Bob=92, Cindy=85, Amy=85, David=78]
[ EE® : [Bob=92, Amy=85, Cindy=85, David=78]

B AR Tt Cindy B Amy BUMISEME © BIANIR 2 85 20 P HESR; Ik —Java 1)
PR Ry > FMECR A GHATAEL » =17k thenComparing 4% > [ 43 MUK itk 44 Bk
¥ > Amy A 3EF] Cindy i - %4} > Collections T EARR M —HIRVEE S HERRETT 1

#ifi] : CollectionsDemo.java

| import java.util.ArraylList;
2 import java.util.Collections;

3 import java.util.List;

5 /#xx Collections LT EFERIE RHEREREL */

6 public class CollectionsDemo {

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

8 List<Integer> nums = new ArrayList<>(List.of(5, 1, 4, 2, 3));
9

10 Collections.sort(nums); /7 EBHEE (FhithiEeR)

1 System.out.println("HEF : " + nums);

13 Collections.reverse(nums); /! RE8

14 System.out.printin("/z&F : " + nums);

15

16 System.out.println("BA{E : " + Collections.max(nums));
17 System.out.println("&/JVE : " + Collections.min(nums));

19 // Collections.shuffle(nums); // BEHEREE - BEXERAR

21 // REMERE : EEABAREHS LGS

22 List<Integer> readOnly = Collections.unmodifiableList(nums);
23 try {

24 readOnly.add(99);

25 } catch (UnsupportedOperationException e) {

26 System.out.printin("MEFEEBIEN");
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-

» HITER
BER - (1, 2, 3, 4, 5]
&[5, 4, 3, 2, 1]
mAE:5
BVE © 1
MEEEBEEBIEN

unmodifiableList (B M IEEA  ERHBINIRENL > WM REARES
ROGENTESINEHFE (ERREEA ST > SEEIPAASOERES) -

4.8 EEEEIER

K Jeit 2 ety
AR ~ &5 AT ArraylList
SETEBHE M (75 ~ H8)  ArrayDeque
ERREE - HM THRA ) HashSet

XH ARG 1A EF LinkedHashSet
£ H pERE T TreeSet
DIGEER{E ~ 518 4 HashMap

DLgi A8 HOR B8 48 A BT LinkedHashMap
ISR HARBEHEF TreeMap

R BAMBEIET - BRERIER (—B IG5 Collection KKk 5 #{H%HE Map
KiR) > HHEARERE (%FD’E Set) > HAEMNEF TR CIFEF-35 Hash RER 5 BHHA
JIE 738 Linked R 5 ZEHEFE Tree R) o ZHMEE T » ZEREFMHE— -

are et : EFIAEREET

W S R AR« SR — BT E B B R WA T =4 o MRk
B8 T AE LA ——HashMap 518 - entrySet #3&E - Comparator /% :

#ifj| : WordFrequency.java

import java.util.ArraylList;

import java.util.Comparator;
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import java.util.HashMap;
import java.util.List;

import java.util.Map;

/%%
« BFSRRGE  EEERNGSIER -
* fitiE )JiIJSC% % HashMap &TEI ~ #E List HEF - BIHAI=F -
*/
public class WordFrequency {
public static void main(String[] args) {
String text = "the quick brown fox jumps over the lazy dog "

+ "the fox is quick and the dog is lazy";

/1 SB— : MZEEIEIREFES
String[] words = text.split(" ");

// #%BE_ : HashMap RFtRE (88 : BF ; {H : HIRRE)
Map<String, Integer> freq = new HashMap<>();
for (String w : words) {

freq.merge(w, 1, Integer::sum); // BRI 1> Z1EZEN

/] BE= Map A RBIEFHE - #E List 7EEHER
List<Map.Entry<String, Integer>> entries =

new ArraylList<>(freq.entrySet());

REUEH, ; REEEBRFERF > FERTEATEA
entries.sort(Comparator
.comparingInt((Map.Entry<String, Integer> e)
-> e.getValue())
.reversed()

.thenComparing(Map.Entry: :getKey));

// SERM : BWEEI=R
System.out.printin("HIRXHAI=7 : ");
for (int 1 = 0; i < 3; i++) {
Map.Entry<String, Integer> e = entries.get(i);
System.out.println((i + 1) + ". " + e.getKey()

+ " 4+ e,getValue() + " M),
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it

> HITHER
HIRREFI = :
1. the:4

2. dog:2 R
U

3. fox:2 ZX

BB —F : the 4¥i 4 ¥K ;5 dog ~ fox ~ is > lazy > quick & ¥ 2 K > IR F £ dog B fox #E
HERT =45 o B AT N HashMap CRTRENE)T ~ BEE ) » M A3y —— [REfE R
PIAEHE - RRIRTHEEET ) REEEBHNE REE -

4.10 KRB/

o SEEHEZW KA R  Collection (List A7 HH ~ Set AHHE ~ Queue {T41) B Map (i
E3) 5 arARAE (RS RER NS TR A2 8% ) -

o B A ERIBINZEEE T List<String> list = new ArraylList<>(); o

o AEVSEAARAATIBDE S 5 RS — ] equals > == Gk —128 F| 127 /Y
PRECFERE o

* Arraylist g2 HBMEARES) - BEMAAI O(1) ~ BimdEA O(n) 5 THBOR'E > BREEE
A% % ArrayDeque ©

o EFFAMR 1 &5 for ~ for-each ~ Iterator ~ forEach fjjl lambda o

o SEFH M B o & ] Iterator.remove BY, removelf > B $2IF Y £E 4 B remove & il
ConcurrentModificationException °

* HashSet X HEL5E hashCode SEfLfN equals bL¥ © ARTHARILHR & AR -

o JEFPHEE - Hash ZARE  Linked RACHI AR ~ Tree R A BIHE/F (77 Comparable &
Comparator > #4F O(logn)) °

e Map ‘% H : put ~ get ~ getOrDefault ~ containsKey - remove ~ merge ; ## {8 #1 2 I &
entrySet() o

» Comparator $4[it comparing &%l ~ reversed -~ thenComparing 2H&HFFEHI ; Java HEF
AR -
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411 XEHE

$FERE

1. B4 : Integer a = 127, b = 127; fa == b /& true > IR 128 Z1£%# false »
R 2 ERER P SR 2 (P78 BEBOPUR [ B2 % LU o)

2. EVERE - g —fB ArrayList #7501 ] 20 > 5B/ removelf MERFTA 3 HIMGE »
A Tterator FEYMIERATA KM 1S H% > EIHATR o (s - RIRLIEMASH—IK 9

3. HAFE - AT Point FHI (WANLx ~y) > J& TAER ) equals B2 hashCode » TR
fIE JAEASEAH R R BE A HashSet BlEE R/ 5 FRIEREE S Z N - (G : BN R &R
KIHIROR ©)

4. BAEE - ] HashMap #EaT—mJesCrp 4l TR IR > B RR - REIE
HEF o (B7n : merge FHEL 5 %6 HHATHE keySet #i3E TreeSet s TreeMap o)

5. HAEE « ¥ Student RN EMETEF « IR BOER - IKEEA TP ~ SBIRD 8
PRI [F) o BRI 44 o (#4278 : comparingInt ~ reversed -~ thenComparing °)

6. PhEUE : F Map<String, List<String>> l—#tBIR T E Rk 404 - N a
$HE apple B2 ant o FEF7E R FEEHHEF o (378 © computeIfAbsent(key, k —>

new ArrayList<>()) B[ DIEHERIEE . 2> 4HIH . o

70



&~

Fs=

e

2B

AEZEBR

B AR TR REA -

L IIZ BB R [« HER R SRR BT IS AT B AR AR o

« AfTREHZAER (MBS EBR 28 BZR Y > a4 EG] o
« ARS8 (extends) BRFIZRA > 5 H BEE X2 2 A -

o SY¥E=TE # TS R 0 IEDL PECS J5 IR VAR o

o SRRRZ IR AEENVE ~ B AR TE o DL BB BRBRA AR IR A A BR ] o

o BYE—ARA R 22 R GRS o

B R EATEM A ¢ List<Strings (RABHML A H o AEHE 58> e
HEEHZ B UG ArrayList<E> TBBE [— (RS  RAEHF AR | MORHISETT ok - 25
& Java s 3] ABUAREIIME R > 0T FUE — A ¢ AR SRR B R RS R 5 6
o TR A R TE IR BRI -

Bz R B U ARG - R B ZRAER > BF LR EOS A EST -

51 RAZENER

Java 5 ZHj > A HITCHRAF—HE Object « AHEHRREIL - HUH ACHI A JIE R Object » WA
H CRb A - fRaRas i [EEAY ) SR DU > SRR E B PUT A 51

#if : RawTypeDanger.java

import java.util.ArraylList;

import java.util.List;

/%% raw type RUBATHANFSE @ 4ReZ23B008 - FITHRIBIE +/
public class RawTypeDanger {
public static void main(String[] args) {
// raw type : NEREIBIZHMNES » HEEBEN
List names = new ArrayList();
names.add ("/\BB");
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names.add(42); // BEOBISES  RERRGT

I
Ok

for (Object obj : names) {
// BVHEFAEE CEE © iR/E 42 RS ISELE
String name = (String) obj;
System.out.println("ZFEE : " + name.length());

> HITER
BFRE 2
Exception in thread "main" java.lang.ClassCastException: class java.lang.Integer
cannot be cast to class java.lang.String (java.lang.Integer and java.lang.
String are in module java.base of loader 'bootstrap')

at RawTypeDanger.main(RawTypeDanger.java:14)

VR FRAR IR - D 8 B U A ) R0 IR AR AR A rp > 4 s AL A0 © 02
R H i 8 A0 E R R RAE——H H List<String> Z 1% > add(42) EL#EAR=ERRL - BN
LA P 2 o SRR R R R REOE TR B AR B — AT ERI ) $RATE] TIRE T —
TR ) ez B ) AR A

AR 2B ETE (List ~ ArrayList) A% raw type > 7y | SL R UG HH A IAA1E
AL 7O A ZH ] raw type——Aie @ 38 I Tunchecked | %4 > JiRAESRREARALH 2 4
CAEHT) -

5.2 ;2 EI5AR|

TER R AR TE 0 A 5595 BRI S8 BB Tz BB o BB B EOE TR
EPiAF) > S E SR A HARBRA] - v/ AEFER 0T (Type » —HAA) ~E
(Element > 25 70%) ~ KEBLV (Key Bl Value > $#E{E) - R (Result > [BI{E{H) :

it : Box B2 Pair {Z R

/*%

+ ZEYERI Box - HIBISH T 2 TRBINMEHIR
+ SEEANB—LTRE T R -

*/

class Box<T> {

private T content; // WAREBIBERBIZ2H8ERR
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9 /4x TRARE */
10 public void put(T content) {

11 this.content = content;

14 /x BEAS : EFEBIME T [FIURTEAOEE +/

15 public T get() {

16 return content;
17 }

18| }

20 /x+ Pair @ MERBIZH (K & v) BSZEEER +/

21 class Pair<K, V> {

23 private final K key;

24 private final V value;

25

26 public Pair(K key, V value) {
27 this.key = key;

28 this.value = value;

29 1

30

31 public K getKey() {

32 return key;

33 }

34

35 public V getValue() {

36 return value;

37 }

38

39 @Override

40 public String toString() {
41 return "(" + key + ", " + value + ")";
42 }

43}

#iff] : BoxDemo.java

I /#x (ERZBIFERI +/
2 public class BoxDemo {

3 public static void main(String[] args) {
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118
Il

Java 5§

4 // T 38RE% String : put RUX String » get EIZ[O{E String

5 Box<String> gift = new Box<>(); // ZWERT '@ GRAIELBIFI B
6 gift.put("SH&E");

7 String content = gift.get(); // REE (String) §FH

8 System.out.println("EFEZ : " + content);

10 // gift.put(42); // 4m:a=8H:R @ 42 R@ String > TERIEAIIRAZ

12 // K & String ~V & Integer
13 Pair<String, Integer> entry = new Pair<>("B&", 175);
14 System.out.println(entry.getKey() + " :" + entry.getValue());
5 System.out.println("SSEHIL : " + entry);
16 }
17 | }
> HITER
ETHERE B#®E
B5 175

TEHL - (B5, 175)

¥ B8 RawTypeDanger : [E k2 [ ~ & H A ) » Box<String> LRI put (42) TE4R
PRI 0 IERER get () BN EATAMEERY o 751l e A il 70 () T 2 50 ph 4 s e 1R 55 o

53 ZBIAE

T e T SR B+ e I R A < V2 S S A
ST » static 77 VA « % WO 4008 A T CHE R H 5000 58 > D S B A
TS

i : GenericMethodDemo.java

I import java.util.List;

/xx 2B BRI ZHESAELEER] TZRL +/

4 public class GenericMethodDemo {

6 /xx RIAFETRRIEMNENTTR - BEQSZRBIEER +/

7 static <T> void swap(T[] array, int i, int j) {
8 T tmp = arraylil; // BRI 28GEEFEHMEIR I
9 array[il = arrayl[jl;

10 array[j]l = tmp;
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13 /x+ BIEBENE—ETE - BERRREGARNBEE «/

14 static <T> T first(List<T> list) {
15 return list.get(0);
16 }
17
18 public static void main(String[] args) {
19 String[l words = { "H", "&", "A" };
20 swap(words, @, 2); // BUBIHEET : T BEIHES String
21 System.out.println(String.join("", words));
23 Integer[] nums = { 1, 2, 3 };
24 // WRTABRHEIS EBLRIZ . (BEAR L » fRES S LK)
25 GenericMethodDemo.<Integer>swap(nums, @, 1);
26 System.out.println(nums[0] + ", " + nums[1] + ", " + nums[2]);
27
28 List<Double> prices = List.of(19.99, 5.5);
29 double p = first(prices); // T % Double - HEENFFE
30 System.out.println("SE—EEI& : " + p);
31 }
20}
> HATER

AH

2y iy 3

FE—EEH : 19.99

54 HRERZH

MR R BIE AT DL ) A RERE SR o S —E R KA 515> LWL ZEEI compareTo—
BT IR AREEPEERI A > 8 Tl o B extends gt B (S HiH A extends > ASH

implements) :

#if5] : BoundedTypeDemo.java

I /xx BRBBIZE T DA TSR/ TEREKRE ~/
2 public class BoundedTypeDemo {

4 /%x

5 * @IE=FPNEAE -
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x FRPR Textends Comparable) fRz& T —EEfET Comparable >
x BAIAERERAREEIEIY compareTo ©

*/
static <T extends Comparable<T>> T max(T a, T b, T c) {
T result = a; /] el a &K
if (b.compareTo(result) > @) { // FRFR{REE compareTo 7Z7E
result = b;
}
if (c.compareTo(result) > 0) {
result = c;
}
return result;
}

public static void main(String[] args) {
// Integer Ef String #REFET Comparable » HiZr]F
System.out.println("ERAZEE : " + max(3, 9, 5));
System.out.println("B&AFE : " + max("pear", "apple", "kiwi"));
// max(new Object(), ...) : #RzE#Hs%2 > Object JREE Comparable

» HITER
BRAREE 9
BRAFE ! pear

SRR ) (R AR - TR AR > B IR compareTo —EAFTE > FEN A HRAFIE 5 HIENY
Uiy o BN B4 RE TR o BLIR W LI H —f——=<T extends A & B> F/r T WZE[A I
W AHB (FZ—FEBEHHBESTERAT » HERABNT) > HIUN <T extends Animal &

Comparable<T>> o

55 BEREFT

R 28 TE&RIZA ) WEE > BHTIC (wildcard) 7 QISR THICKREZEL ) AR -
A - R <> ((EATRLRI R BRI ~ B3 <7 extends T> (T B HFRIBIRITHEE) -
TH <? super T> (T B HAARIAHED)

#if5) - WildcardDemo.java

import java.util.ArraylList;

import java.util.List;
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/¥« BRFIT=505% 8|57 72~ £ ? extends ~ 5 ? super */
public class WildcardDemo {

/xx BRBRAFIT B List #HEEW - (ETEREEE Object & */
static void printAll(List<?> list) {
for (Object item : list) { // REEE TEE¥WHE.
System.out.print(item + " ");
}
System.out.printin();

/#k £S5 UL Number SREFRIBIANFE—REE (£EE) */
static double sum(List<? extends Number> list) {
double total = 0;
for (Number n : list) { // FBHRIRFER Number
total += n.doubleValue();
}
// list.add(1); // #maZsEaR - BIRERIRAD » BARRE

return total;

/xx 5L Integer SYELARBUBIRIFE ANLZEEA CHEE)

static void fillCount(List<? super Integer> list, int n) {

for (int i = 1; i <= n; i++) {

list.add(i); // BA Integer —EMEB

public static void main(String[] args) {
List<Integer> ints = List.of(1, 2, 3);
List<Double> doubles = List.of(0.5, 1.5);
printAll(ints); // List<?> {tJEEBEEHBEEEN
printAll(doubles);

// E5 :Integer ~ Double RYBFEEAILAMEE sum
System.out.println("ZEF : " + sum(ints));
System.out.printn("/N&F : " + sum(doubles));

// T i List<Number> (Integer FIREIFIEE) AIMEA

List<Number> numbers = new ArrayList<>();
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fillCount (numbers, 3);
System.out.println("BALLRE : " + numbers);

123
0.5 1.5

YA 6.0

/NEIAD - 2.0
BAGR: (1, 2, 3]

B T ERHAEH - RAEE ) ?List<? extends Numbers F)Bf BS % Bl W] A 2 List<

Integer> 7] fE & List<Double>——#R & ILHEE - MR L2 - AEW—FE > U
H—E &7 Number | o FFRIA%L 4« fEAER List<Double> [T AL Integer B
gk > BEARMEE PR E T R - ARadr e 2 Ik — IR A (nulUERAE) o RO > List<?

super Integer> B & BEA HII 2 List<Integer> ~ List<Number> Bf List<Object> NE
WR—1dE > [0 —18 Integer | &1L > FTLUS A Integer %4 5 {H i Hi 2k HAEE Object » %y
ey 1St EiR N

5.5.1 PECS [EHI

O T A A AR T Rk 0 235 & 1) PECS : Producer Extends, Consumer Super
BRAEES (IRIEEE) H extends » ERITHES (RAEER) M super o FEHERAER
WHRITRIE R BRI SRR

#if5) : PECS RYREHE R 6 H B

/+x ERFBENTRZEMEREIBNEE «/
static <T> void copy(List<? super T> dst, List<? extends T> src) {
for (T item : src) { // src REEE  WEEH T (extends)
dst.add(item); // dst 2HEE IE T BEE (super)

// [ENUEES : ZKERE List<Integer> > BAIHIRI AR List<Numbers
// List<Number> dst = new ArrayList<>();
// copy(dst, List.of(1, 2, 3)); // T A Integer
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RBn eI EE RS el TEESEE s R ERERE -
HEEH ? extends ~ HEH ? super ~ XX E e HFEMER A List<T> o #E{f PECS
FI%E T2 A B2 W5 [ B ok > J8 IE & Collections. copy ZFAmHE T il B R -

5.6 i RUBLMEK - AEMYE

Integer J& Number B4 » {H List<Integer> A4 List<Number> {5 5| ——iZ B R A ES
By (invariant) o ¥} FRAH % © Integer[] BJLLFEIRAS Number [1 (1#4%# > covariant) o [Hi%)ff) &
HHERFE LA > BRI B AT

#if5] : CovarianceDemo.java

/xx [ETZHERY « AReESSIAT - PUTHAZ SXIRANEEERAD «/
public class CovarianceDemo {
public static void main(String[] args) {
// B&EFI : Integer[] RILDAYEIRAE Number[l (13%)
Number[] numbers = new Integer[2];
numbers[0] = 1; // OK : B¥ Integer
try {
numbers[1] = 3.14; // #R:=iBRE1 > BTERZ #EHNE
} catch (ArrayStoreException e) {
System.out.printin("#4THRGIZM 1 " + e);

// 28U List<Integer> AEEIEIRZS List<Number> (&)

// List<Number> list = new ArrayList<Integer>(); /] HRiEihER

// BIERZENYE - IEHERBEREZR > MAZHITH
System.out.println("FfEFIAZ : " + numbers[@] + ", " + numbers[1]);

> HIITER

#1THBISM © java.lang.ArrayStoreException: java.lang.Double
[EFAS 1, null

EE  numbers B)'E R B E Number [1 > i 3. 14 TEAR:EA IR P 22 A4 s HEHEEE
] Integer([] > JVM HEEXESITHI A ArrayStoreException ffii—— i =W 4 — 17 >
AT AE null o 2RI > IERIERNEHEE R RPIT ] s T8 [—FEr
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i
(6)]
fut
RH
Ik

B LT R BRI ) I o IR A > g b8 EH T -

5.7 BIBIERER

Java iz 24 SERU I 4ARR (type erasure) B{AE - BUR B HOURLEMR ] - Aok o8 AR BRER—
Box<T> fJ T )i, Object (A FBRAIBSARAA) » TEZHE H WA LA o 47 pR &6l Java 5
Z AT S AN A 5 RIEEPUTI TEAE) BBI2H

#ifj| : ErasureDemo.java

import java.util.ArraylList;

import java.util.List;

/%x BUBIIARERAV T REIR +/
public class ErasureDemo {
public static void main(String[] args) {
List<String> strings = new ArrayList<>();

List<Integer> integers = new ArraylList<>();

// HATHIME =R — @M « BBIZ2HEWIAIR
System.out.println(strings.getClass() == integers.getClass());
System.out.println(strings.getClass().getName());

true

java.util.ArrayList

SRR RUBKERAERE TIZ BT A TARE) - AfBnew T() (PUTHIAHIE T &3 - 41
HHE) 5 NREESLIZBURESY new TI101 (LA ZEFESAT 038 70 28 24 1) A5 A A 17 4
BA > KR EALEE) 5 A fE obj instanceof List<String> (FAfTHAHAF List > £
FEHRAFRTHEK > HEER obj instanceof List<?>) ; static Ji H A~ REAE I A i Y
RIZB (static J& BB AR > TTIRERE T A S 8ALIRAS L [ — B8R - 8358 el
I > B RO List<T> BURMELSY > B8 Class<T> Y E 2 HMEA -
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SEfl - HplRZ2azEEE
SR P LA B A M — A BT ZORHRS A+ MR (stack) - 23 SEHH (LIFO) o Ay

ArrayList fifff (AEBERAER > 55 1 38) > B UREHER A I D E A

#ify - GenericStack jZ 7348

1

[\

import java.util.ArraylList;

import java.util.List;

VESS

*x RIBIZ2HZ RS (LIFO : 1BEXH) -

x WEBA ArrayList fR1FTE @ RBinRAHEETER -
*/

class GenericStack<E> {

// HEETIRMEE © AEEIAINE - AR ETEBHRFIRE

private final List<E> elements = new ArraylList<>();

Ik AN IBTTRRN EEETRIR +/
public void push(E element) {

elements.add(element); // IR EBiGRF2]8ik

/xx 5B BRI EFETEIRITTER */
public E pop() {
if (isEmpty()) {
/ ZERERTEHZNTFIUIHAEE © # unchecked fFIFH
throw new IllegalStateException("iE&FZEHI");
}

return elements.remove(elements.size() - 1);

/%« @ME : BFIERTREREER +/
public E peek() {
if (isEmpty()) {
throw new IllegalStateException("I#EEZEZEM");
}

return elements.get(elements.size() - 1);

/xx BRATE x/
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36 public boolean isEmpty() {

37 return elements.isEmpty();
38 ¥

39

40 /%« BHITTRIEE *+/

41 public int size() {

42 return elements.size();

43 }

44}

BORTEERD ¢ B4 TG List) MR T4 ArrayList) > 2K AR EE get - add(
o index, e) ST HIHT ARG I Z > FEMTCESAEAE IR AL 5 AL AN
A 52 2 R M TE R0 | 6 TRRBUALE | Y BORUSE » Wk — T -

i : GenericStackDemo.java

L e AIEUZEMER - A—MREBRIBAMATRES +/

> public class GenericStackDemo {

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

4 /7 ERRESEN TE—H) BRES

5 GenericStack<String> history = new GenericStack<>();
6 history.push("BEE");

7 history.push("FEmIIER");

8 history.push("EmBE4A");

10 System.out.println("BREIEME : " + history.peek());
11 System.out.println("EEZE : " + history.size());

13 /] EEEMRE—H

14 System.out.println("iR[E] : " + history.pop());

15 System.out.println("#R[@] : " + history.pop());

16 System.out.println("ERIEME : " + history.peek());

17

18 /1 B—TETRER : FEENRE GenericStack AUEA—4T
19 GenericStack<Integer> numbers = new GenericStack<>();
20 numbers.push(10);

21 numbers.push(20);

22 System.out.printin("EEEETRIG : " + numbers.pop());
23 System.out.println("/EZ=TWF : " + numbers.isEmpty());
24 b

25| }
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» HITER

BRIEHE : HmiEE
BEH#E 3

RO : PR
R[] EmmbIR
BRIEH : B8R
EHUHED R © 20

SEZETIE : false

6] —fr GenericStack JFUAGH - A-FBIEE T H ~ R - RIS AT 52 B 1 4 i )
BB ——IE W RIZ R RGE © — IR SRR A A

5.9 BRE/NEG

o TR AT 0 8 TERELA ) SR TRAE BT Y ClassCastException $2 i 2% 4R i £5
AR 5 raw type R M A TIAETE » A2 ISR -

o ZHIRNTERR A B E SRR T AEM T ES K-

o 2R R R A S BRI A R A 2 R 5 SRR il BE E B o T A BRI <ELAI

>T3iE () WtkESE E -

* ARMA B8 <T extends FIR> HARBRE ST ~ BIMHEH A GG 5 LERR
& EREE

o« WHFIE - <> HEAE ; <? extends T> BHMAHET (EEE) ; <? super T>HAT
ZaE (HHEE) -

e PECS [#k : Producer Extends, Consumer Super ; X & X B FiE iR A o

o 2RI WD A - BLO TR RR B 45 AT IR ArrayStoreException » {Z R TEAR RN
WAEAR o

o RUBIPRER © BB SBUERZBZIEAR > RILABE new T() ~ AEEEZ ALY ~ instanceof 5
REAE RN S8 ~ static i B ARG 28

o REHZMAREEENASAAEMEEE  RREZAWERE -

V~Re

510 RELHHRE

BMFERE

1. Bl & . A8 List<String> A fE 38 IR 45 List<Object>> {H String[] ]
VL35 IR %5 Object[] ? Wi fl St al & L St W E AT e M 2 (R 7w - I fH
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A\H
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ArrayStoreException #iff] o)

BYERE  B—{HZ R i <T> int countMatches(List<T> list, T target) - [H]

E 35 B P B HAZ equals AR T ZEEL > 06451 DL BB i B B s B A - (42
7~ 12 B77 3 for-each o)

BYEE B —{HZ R 1 <T extends Comparable<T>> T min(List<T> list) >

WS B /ME 5 75 B A ZZRE Y I1legalArgumentException o ($27~ @ Bffi4<
BN max ZAERAS B AE BT IUAR ©)

CBlATE Ty E void addAll(List<? extends Number> dst) WR#sksteE T 2

R PECS JERZ/EJEN ? (/R : dst R AR —J7 - ERAEEERHEE ?)

. BYEME : /& GenericStack ¥ /7 ¥k void pushAll(List<? extends E> items)

(FEFE R ETHEA) B void popAll(List<? super E> dst) (LA H#)
) > #i e PECS fERLE AP FUBSL o (7R - MIEE AT 508 H—IK 9

. PRERE - BEIZRIEA Pair<K, V> WUERRE TR ¥k static <K, V> Pair<K, V>

of (K key, V value) » i f#RE B2 static FikWEA CESRAZ 8 - A6k
BRI K BV o (3878 : BURIBEBRTE static f% B 8 A )
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Fe=

ERB o

AESBBRE
RS AR RARAGRES |
o SPHELT java.io BLFIAR java.nio.file #4) T. » F Path Bi Files #2/ERE % -
« & TJ7m ) B OTEN ) 2% VO WA > St (R B S A o
o MALCAHRIERCRE RS - MR E R REES -
o S TCIRAER SO o A BIffESS i€ UTF-8 Al 7 Bl -
* D) try-with-resources ST A /O & o
o JPHVELR T AL > #EH serial VersionUID B transient [J/EH ©

B H AT AL > BT BRI e R R A > R A AR N L o B RS
AR > AR S RS 42 5 BRSNS ok AR A R AR o AR E AR Java
) /O (Input/Output) #% R : FERE RA P RHEME - (T BT CRER ~ SE TR
B W EFIY > Btk F—1E CSV sk B g r R A R A 20 -

Java [i4% %2 API 45 R (B AR IETFE © java.io & 1.0 BRI ICH (File JEBIBLZ AR -
java.nio.file J& Java 7 5] ABIBIRALIC R (Path ~ Files) o EIRSHERIMRAG L « BRACHARERE
PERIHTR > BRH I RS A AR P ——8 i i T2 vk A A T B AR I

6.1 HEERHCR4EEIR] : File B Path

java.io.File YIFREHZ—HEREE » NEMERNAE—EL File YIFAERIAERE - BIR
R TBRAE ) B T4 97B - Path EBAEMIINR N LWUTIL Path.of Jf3) » Files &
BRAERERRE THA - mACEE

#if : FileInfoDemo.java

import java.io.File;

import java.io.IOException;

import java.nio.charset.StandardCharsets;
import java.nio.file.Files;

import java.nio.file.Path;
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e

/%% File ({E#) B Path ~ Files (IR{Y) HO¥IER %/

8 public class FileInfoDemo {

]

9 public static void main(String[] args) throws IOException {
10 /7 SRR APT EITHIEME (REE 16 fE ASCII FiT)
11 Path path = Path.of("demo.txt");

12 Files.writeString(path, "Hello, File I/0!",
13 StandardCharsets.UTF_8);
14
15 /] ———— B4R java.io.File : ¥HARER NEKE MIERDS —-
16 File file = new File("demo.txt");
17 System.out.println("7Z7EME ?" + file.exists());
18 System.out.println("Z2HEHEE ?" + file.isDirectory());
19 System.out.println("K/\ : " + file.length() + " fI7C4H");
20
21 // —— I8{L java.nio.file : Path RIEE > Files IBHIRIE ——-
22 System.out.println("fZEME ?" + Files.exists(path));
23 System.out.println("A/\: " + Files.size(path) + " {iUJc#H");
24 System.out.println("f&% : " + path.getFileName());
26 Files.delete(path); // WE : MIFRHEIEE
27 System.out.println("fIFREEFFENS 2" + Files.exists(path));
28 }
9|}
> HITER
F1E05 ? true

ZEHBE20E ? false

K\ 16 fiITc4E
Z1E0S ? true

A/ 16 fIroéA

FE : demo. txt
MIFRZIETZTENS ? false

M main # 3 L) throws IOException : K& RERVER P IEMEZ M HI4 (53 %) »
AR W EXERXREZ SRR o #45 File 1% RNERRXELERD> AP (f)
i listFiles() % HE%) » (EHFEREELL Path Al
6.2 1/0 A9 %8

Java JELRT A7 i A M SOSR (stream) = BORMEUK IR —HE - AR IRRUER SN (BA) - Sife e
i HE (B o Fr AR MR R AR B —Ji T A B ) SEREEAL (fioal
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B TIT) 58 X PUE S SR S

BCAl OEBMEMTAES)  Foniit CUBBET)

A InputStream Reader
Bl OutputStream Writer

i ARS8 BRI AR E A A AR > KT EEEREMA - FileInputStream J& [
HILTCAH S AR | BufferedReader & [ #F4RME A o0l AR | » BOEAHER) & R~ FRAEEE
PUTHE S BN RHACAR 5 SCF AP > R a AR5 -

6.3 i cZHiREIEE

1471: AR R B - BOBRERT TR B BRRE LS > read [0l {4
HEHEEIRATALS ) > BB RLSRE (EOF) Il fH -1 :

#if5] : FileCopyDemo.java

import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.IOException;
import java.nio.file.Files;

import java.nio.file.Path;

/+x FATTAREHER  —RiR—R (BEE) > A28k ~/
public class FileCopyDemo {

/*x RVEER  RIFEERERE - BEEBENM «/
static void copy(String from, String to) throws IOException {
// try-with-resources : RfER &0 (RaE S 4 FE B

try (FileInputStream in = new FileInputStream(from);

FileOutputStream out = new FileOutputStream(to)) {

byte[] buffer = new byte[4096]; // 4 KB 4E@&HE
int count; // RERERRERIAAITAEE

// read Bl -1 KREZIERERE (EOF)
while ((count = in.read(buffer)) !'= -1) {
// RBEW TERFEDL NED @ RE—WmEBERNT

out.write(buffer, @, count);
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public static void main(String[] args) throws IOException {
// EE—E 10000 (ITTAHRIIERE
Path source = Path.of("source.bin");

Files.write(source, new byte[10000]);
copy("source.bin", "target.bin"); /1 BMATIESR

System.out.println("F&EA/ @ "

+ Files.size(Path.of("source.bin")) + " fi5c4H");
System.out.println("BiZEXR/ : "

+ Files.size(Path.of("target.bin")) + " fuc#4H");

Files.delete(Path.of("source.bin")); // BB E
Files.delete(Path.of("target.bin"));

> HITER
HIFEAN 1 10000 ITiH
B1EX/)\ : 10000 {7c4H

FELEANES - 25— > write(buffer, 0, count) N & HEREHEBIMH Y —RE—iniE
B A BRI ERA LN EER > BREERZERNEE RMRS - £ AHE
HTE ry F/NEESR R o SRR I R BCER e B BRI PA (55 3 FEAY try-with-resources) > AN A #i
] —RLEE H o

R Ik read Bl write W JEJE#T AR R — IR ARG > AR & - — Ao
— AN CAL M o T AR LA o MRS ORI — AT AR B SR T R
B8 A 4 4 1 i BufferedInputStream Bi BufferedOutputStream A & — Pl 4% fff
&> N R EREE > #i new BufferedInputStream(new FileInputStream("

a.bin")) o @i [ —EREA S ~ i EFEE 1) FiER VO 88 RIHEME
Fb CRME B > BRI < B RERRESRN » BE—EREER -

6.4 FITiAEAARS

SCERABL R (e » [T A e 4G (encoding) Yt : UTF-8 27—
AN 3 BGITEAL » Bigs 2 T 2 1 « F70i (Reader BLwriter) (KM EHIN » 6
WRFR RS LA 1 -
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= JEH L FileReader B FileWriter WS HUEME T [7& HERARE 7]
—fE % Z7E Windows ({845 H SChHRTERE MS950) £ A ~ 7E macOS B{ Linux (787 UTF-8)
AR > SO T RLAS o dE M R AR T B A B R AR o M IR - BRAE WA
ERE— R TEES E 4R > 154 StandardCharsets.UTF_8 o Java 11 #£ FileReader T
H7 Charset ZEUIHENET > Java 18 275 TR ARG AL — 2% UTF-8 » {H THGE ) kit
TRBREIFETS

BEWLFLHEHEHFilles W TR A HEHEZERG B2 EH I5EHB WP ICH-
BufferedReader W) #3M J5 ¥E & readLine() : —R#E—17 (AE|ATFH) > #EHELREH
{H null:

#ifj| : TextFileDemo.java

import java.io.BufferedReader;

import java.io.BufferedWriter;

import java.io.IOException;

import java.nio.charset.StandardCharsets;
import java.nio.file.Files;

import java.nio.file.Path;

/xx FITMAR X FE | BUIBIETEE UTF-8 4RES */
public class TextFileDemo {
public static void main(String[] args) throws IOException {

Path path = Path.of("notes.txt");

// BA :newBufferedWriter Il T4Ef# + UTF-8) BIFEITIR
try (BufferedWriter writer =
Files.newBufferedWriter(path, StandardCharsets.UTF_8)) {
writer.write("55—4T7 : Java BREHE");
writer.newLine(); /1 BEENBITER
writer.write("S#£ 21T : PNEEIEERIS");
writer.newLine();
writer.write("&#=17 : 58");
writer.newLine();

Y /7 BB try BFEE) flush MiRFET

// F8EX : readLine —RFE—1T > ERERELEE null
try (BufferedReader reader =
Files.newBufferedReader(path, StandardCharsets.UTF_8)) {
String line;

int lineNo = 1;
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29 while ((line = reader.readLine()) != null) {
30 System.out.println(lineNo + " | " + line);
31 lineNo++; // TR
32 }

33 }

34

35 Files.delete(path); // BB
36 }

37 |}

> HITER

1 | 817 : Java TBRERIE
2 | BT PXFEZEEERR
3 | I~

F=1T 5%

while ((line = reader.readLine()) '= null) iafl MEEEH | E | BEHAA > & Java
F T FE R B I 1 o Wi IR T BufferedWriter » A —NiZ K PrintWriter——¢
PRARFCRA printn B printf » & EAEKSILHRE - AELERAGEESHAI AT -

6.5 NIO.2 B4 Files T BE#8

MBI > Files BRI A —1TRLREMDL > AER B BIBHIA - EIBIBAPA - TS UTF- :

#if : FilesToolboxDemo.java

| import java.io.IOException;
2 import java.nio.file.Files;
import java.nio.file.Path;
4 import java.nio.file.StandardCopyOption;

5 dimport java.util.List;

7 /*%x NI0O.2 B Files TEAE : —1TIREEREREE +/

¢ public class FilesToolboxDemo {

9 public static void main(String[] args) throws IOException {
10 Path path = Path.of("todo.txt");

12 /] —TBAZIIXF (BEINRYT > F85R UTF-8)

13 Files.write(path, List.of("BE4&4yh", "WEE", "LIBEH"));
14

15 // readString : BEAEREN—EFE (IVMERZHE)

16 String all = Files.readString(path);
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BEH
17 System.out.println("FJTA2E : " + all.length());
18
19 // readAllLines : B{EEZREM List<String>
20 List<String> lines = Files.readAllLines(path);
21 System.out.println("#t " + lines.size() + " 17 B _1T=& "
22 + lines.get(1));
24 // copy : ¥EEIFEE (REPLACE_EXISTING : BiZFAMES)
25 Path backup = Path.of("todo-backup.txt");
26 Files.copy(path, backup, StandardCopyOption.REPLACE_EXISTING);
27 System.out.println("{&E{D7FFE : " + Files.exists(backup));
28
29 Files.delete(path); // delete : MIFRIEE
30 Files.delete(backup);
31 System.out.println("/B¥E5EA ' " + !Files.exists(path));
32 ¥
33|}
> HITER

*7_5.%%‘\%5( 113

H 317 BTIR  HEE

ﬁfﬁﬁﬁ ! true
BIESERY ¢ true

BB AT © ZA7R K3 3~ 4EP ST I EEEIRA TR 0 31434 14H441 =
13 fHF7C - B readString Bl readAllLines BRI R B RLIERE > JUBE A IS
KA 5% ol ) BufferedReader AT R » o ] Files. lines ([Ef#3Z4TH) Stream<String> >
HERS R o YRR B ERRIA Files.move B Files.delete o JEF) HERBMAE RN T ¢

#ifj : ListDirDemo.java

| import java.io.IOException;
2 import java.nio.file.Files;
import java.nio.file.Path;

4 import java.util.stream.Stream;

6 /+x EHEBRAT */

7 public class ListDirDemo {

8 public static void main(String[] args) throws IOException {
9 // BILAI B #RE = {EfE R

10 Path dir = Files.createDirectories(Path.of("data-dir"));

11 Files.writeString(dir.resolve("a.txt"), "A");
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Files.writeString(dir.resolve("b.csv"), "B");

Files.writeString(dir.resolve("c.log"), "C");

=

// Files.list @& Stream<Path> (Stream FZERERSzFM)

/1 TEEZRFINENERAMRE - FohFF 5 L e Fa Rl

try (Stream<Path> entries = Files.list(dir)) {
entries.sorted().forEach(p —>

System.out.printin("Z3IRFEEE : * + p.getFileName()));

/7 BE ERIERBRER (BHRUERSZENRISE)
Files.delete(dir.resolve("a.txt"));
Files.delete(dir.resolve("b.csv"));
Files.delete(dir.resolve("c.log"));
Files.delete(dir);
System.out.println(";5IE5ER");

> HITER
EHIRMEE « a.txt
ZIMER * b.csv
EXIFIEER ¢ c. log
BHETEAL

dir.resolve("a.txt") I EHH H 8B W » EPHEBEMIER X (LLFHHFEFH
5 > NMETERIR) o MEEE file. listFiles() [E{# Filel] » FEERERBHIBEE AT R -
R Files. list [A{##] Stream 1,2 [f] try-with-resources B[ > BIE/BIBZ/EL AL HEFE
Vo

6.6 MERFIIE

I AR AR SO BN TCAH - RS BB Mk BB AERE » W LI——)F %Mk (serialization) #f
YA GBI - RT I E R IR o H A E1E Serializable B AL AT
] 77k > sipeEse T Ru LIgk 54k 1) > BLEEAC4S ObjectOutputStream B4 ObjectInputStream
B

#if5) : SerializationDemo.java

import java.io.FileInputStream;

import java.io.FileOutputStream;
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i

java.io.IOException;
java.io.0ObjectInputStream;
java.io.0ObjectOutputStream;
java.io.Serializable;
java.nio.file.Files;

java.nio.file.Path;

/xx BIFIIMERE EIEE | BF Serializable &# MERNEL */

class

//

Profile implements Serializable {

FRIMERRZASSR « 8RR ER R RFAIEERETEERE

private static final long serialVersionUID = 1L;

private final String name; /! BEBAER
private final int level; /] BEBAER
// transient : SURKEIPTE MMM - FIIERFEEBE

private transient String sessionToken;

Profile(String name, int level, String sessionToken) {

this.name = name;

this.level = level;
this.sessionToken = sessionToken;
¥
@Override
public String toString() {

return "Profile{name=" + name + ", level=" + level

+ ", sessionToken=" + sessionToken + "}";

/xx FRIEE R FIERITERIMIE +/

public
pu

class SerializationDemo {
blic static void main(String[] args)

throws IOException, ClassNotFoundException {

Profile original = new Profile("/\BA", 5, "TOKEN-9527");
System.out.println("fF#E8] : " + original);

/7 AL - EMHERALTEBAESR
try (ObjectOutputStream out = new ObjectOutputStream(
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new FileOutputStream(“profile.ser"))) {

out.writeObject(original);

/7 REFHME - RALTHERYIME (readObject [EfF Object » FIFH)
Profile restored;
try (ObjectInputStream in = new ObjectInputStream(

new FileInputStream("profile.ser"))) {

restored = (Profile) in.readObject();

// transient HUAEHER : B2EEBIGRE null
System.out.println("iE/R%€ : " + restored);

Files.delete(Path.of("profile.ser")); // ;5IE

#1881 : Profile{name=/]\BH, level=5, sessionToken=TOKEN-9527}
iB[F1% : Profile{name=/]\BH, level=5, sessionToken=null}

transient (GBI AZ T - BERER - BESE AN E MG R > BiPEL
B EE R SR ——R R B S E BRI null ~ SERIAE 0> iR AfTmliz - FPHlMk
e A R EE (A2 B —EEHE » RILIRSY -t 8] FEHAL -

#itBA  serialVersionUID J&%H Al F FR A$8 4L o ST HIMLIE VM & LL 3 [ 52 48 fic 8%
P RRASE ) BT H R RARSE ) > A— ol InvalidClassException o 75 AN
WeE S R e R A B A — A —— RS T — AL H BE
5 BERE RS 2 ERE AT o KL LR EAE Serializable B > #RIEZ T B E &
serialVersionUID > NG YEREZHTE R R A o HAMERE : Java R A (LA
KEE TVM ~ 385 il S5 R &R EH L2 38U JSON 8 CSV & g i——
iR

7 ZSEE : csv RLEIERIE

W R AR B TAERAR - I CSV CGESRE) RAERE ~ T ih ~ 5HESH > FEm
FE RS —ERE SR o U BufferedReader ~ & A B PrintWriter ~ f##7 B String.split »
St HEA > —IRE B =2 A
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#if5] : GradeReport.java

[\%)

w

W

import java.io.BufferedReader;

import java.io.IOException;

import java.io.PrintWriter;

import java.nio.charset.StandardCharsets;
import java.nio.file.Files;

import java.nio.file.Path;

import java.util.ArraylList;

import java.util.List;

VESS

* CSV RRARTERRIE aaﬂ)l BRI ~ WAt~ BRERER -
* BEABHEREREE 4 ENESAH -

*/

public class GradeReport {

/xx RRAELCEE - —FI csv HE—EYIHE +/
static class Record {
final String name;

final int score;

Record(String name, int score) {
this.name = name;

this.score = score;

public static void main(String[] args) throws IOException {
Path csv = Path.of("scores.csv");

Path report = Path.of("report.txt");

/7 HBE  EFENEBN v E (BB LERERKER)
Files.write(csv, List.of(

"2, D,

"“/]\BH, 88",

"INEE, 95",

"I\ig, 61",

"INZE,73"));

/) SEE— 1 FATREERUL AR A

List<Record> records = new ArraylList<>();

try (BufferedReader reader =
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42 Files.newBufferedReader(csv, StandardCharsets.UTF_8)) {
43 String line = reader.readlLine(); /1 SoiBIRtERET|
44 while ((line = reader.readLine()) != null) {

45 String[] cols = line.split(","); // LAEESREIHEHENAL
46 records.add(new Record(cols[@],

47 Integer.parseInt(cols([1])));

48 }

49 }

50

51 /] SR FTEHMEET

52 int total = 0;

53 int highest = Integer.MIN_VALUE;

54 String topStudent = "";

55 for (Record r : records) {

56 total += r.score;

57 if (r.score > highest) { // BHHZRED

58 highest = r.score;

59 topStudent = r.name;

60 }

61 }

62 double average = (double) total / records.size();

63

64 /1 TR= BHRRBAER (Printwriter 1M printf HEFHE)
65 try (PrintWriter writer = new PrintWriter(

66 Files.newBufferedWriter(report, StandardCharsets.UTF_8))) {
67 writer.println("p&EFaTHRE");

68 writer.println(" AZ¥ : " + records.size());

69 writer.printf("3F19 : %.2f%n", average);

70 writer.println("§&% : " + topStudent

71 +" (" + highest + " 9) ");

72 }

73

74 /7 BN - BHRREEIRENIER - HRER

75 for (String line : Files.readAllLines(report)) {

76 System.out.println(line);

77 }

78

79 Files.delete(csv); /7 EERAIEAE

80 Files.delete(report);

81 }

82| }
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» HITER

BAERETERE
A -4
15 : 79,25

BRED /NE (95 9)

BRGE  H04y 88+ 95 + 61 + 73 = 317 » -4 317 + 4 = 79.25 > B4 /INEE 95 o H4 i Bf 2L
B PSR T TS — Ik readLine AN HAE ) 5 (double) total a2y
I 5 B B BRI /N Z 35 5 PrintWriter f1{F Files.newBufferedWriter H4H & [n] IRy 15 4%
i  UTE-8 B2 printf ZHEEEIE - HUECHERAY CSV A3 MG - MO S IE8 8 L -
S B AT R SR (B DA Rl - DIRRAL ~ SR ) B G

6.8 ANE/ &5

* B/ API 43 1. : java.io ¥2fi£JR 5 java.nio. file B Path FREFE ~ Files $EALFR (L2
5 5 #ikesNLL Path Zyrpls o

o VOfEZLIEFNREER « TR InputStream Bd QutputStream ; G Reader B Writer

o N AL TCAHIE - SCF S ICIR -

o FERERIME R ZEEES I while ((count = in.read(buffer)) != -1) » &
HiREBS 0 U count fANLITA -

e read [alf# —1 RFEHEZRLEE 5 readLine [BIEH null R EHE T -

* RV AAEME (BufferedInputStream 45) a H AR W - &G B LT H) R
Y

o SCTRE—FRWIEESS E AR (7% StandardCharsets.UTF_8) » {RAAT- 5 THs 4w il 2 BLAS
FR) B Bk AR o

o JiFA 1/O ‘ERE A4, try-with-resources [ BIFAEH

* Files IT. H % : readString ~ readAllLines ~ write ~ copy » move ~ delete ~ exists »
list 5 BEREHOA R & Ul A /Mg 2

o JFA4I4k : B {E Serializable ~ F ObjectOutputStream 7#-4% ; transient L Ay&Hl 5
B FB)E 45 serialVersionUID o
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6.9 AEHY

$FERE

1 BLSHE - WEE RN 5 Cif (FileReader fll Filewriter) » #% S &8 A ()
F 2 RAE ? (R - FoUim g WALCAH MRS 0 RN BRI RS ET 9

2. BlA&FE : out.write(buffer) BE out.write(buffer, @, count) ZEYEWR#E ? {f )
THIL T RIS G5 SRR R » (B8 © et — i il DU 5 R N AR T T <)

3. BEE - B AEREASFHEE X TFEANITE - FFEATTEERAT T ERAE
TE R4 A2 B s AR T JESE BB HE - (387% : Files.exists SGimd » B /#
I0Exception o)

4. BFRE - w0l THRERER) - SRBATR S —BoCy - HEE R H I
F| diary.txt KB (AEZHANE) o 3R : Files.newBufferedWriter B[ 1228k
StandardOpenOption.APPEND E& CREATE o)

5. BAERE : % 4 B Member $E5I E/E Serializable » f#8—f@ ArrayList<Member>
BT IR R K > BB AA 8 - (s - BERFMET FIMER
Hi#% writeObject H{H i E <)

6. PRERE - A FH GradeReport © BURAE AT &5 5| B ARG 4 - A TR K
WA Bg o IR TR ) RBERY] (BoBillrekid -
XA o (327~ ¥ Integer.parselnt £ try-catch > 45 3 & o)
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528 «- AEPLERIEIE R API

AES2EER
S A TR RES -
* il enum HUREE SRS SR IANL ~ 7B H BB AT R B 8 o
o SrHEDUREBLIRADN (RRARILIR - AU > IR B4 B T o
© HIEARBIGEIEN T > KRR lambda S -
* ¥4 Math B2 Random > &3 Hi IEAREAY AL -
* Fl java.time gEBH HBIRFH] © 5HE ~ AL > BRAT -
AL ETREEERT BAREH -

B 7S B AT 17 W04 2 i) BEAZ O A 4% > AR =0 H W B X K N 2 BE IR - 51 8
(enum) & [ M—AHEEIH ) BRI L4 5 BURKRI s B BUN R ERL (A T 5 b Math ~
Random B java. time & EAEHE API—3f 8 TR G RN _ LB GTEUREE  f5 5 HIHIH
FEAESE) o

7.1 enum EIE . SRIZEEE

TEAE TEP% ) o BIRMIEE public static final int MON = @; —BHE T & o &
ERAZE - ZEEGK int > #o95g TEM—MEN ) EHMEEFEE > FEn—1F
AT o enum FEBEIE TS AR LR - (E L RESE S B AR 440 o SEERAEAR AR I S AR -

enum ‘B 5 B @77 vk

/+x BHEAFIER « —HARFH ~ BRI ZMER «/
enum Weekday {
MON, TUE, WED, THU, FRI, SAT, SUN

#if : EnumBasicsDemo.java

b

public class EnumBasicsDemo {
public static void main(String[] args) {
Weekday today = Weekday.SAT;

System.out.println("today = " + today); // BZIEIEHR
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System.out.println("&%E : " + today.name());
System.out.println("JZ5% : " + today.ordinal()); // it 0 #EE
System.out.printn("f##7 : " + Weekday.valueOf("MON"));

// values() : BUSZEEH > [EFREIESIER

for (Weekday d : Weekday.values()) {
System.out.print(d + " ");

}

System.out.println();

// enum # switch : case BERBEHE » A INELBIRTAR

switch (today) {
case SAT, SUN —> System.out.println("i8>< : BEZIE7AEE");
case MON —> System.out.println("28i— : WO LET");
default —> System.out.println("FH : 1FiF L:8");

today = SAT

BHE : SAT

RSk 5

fEHT - MON

MON TUE WED THU FRI SAT SUN
HXR : ERIBARE

=AW KB e A values () [l 3 2 EFH BOAY [R5 ~ name () ] {8 85 44 A
valueOf ("MON") ¢ = 5 A |l & 8 (36 A 2] & ¥ I1legalArgumentException) < ordinal
) R SNET - HAZEERE i R B —IRA NEh R —E R %
%ﬁéﬁ[ﬁ{ﬁz o Hif5H ) switch i ] Java 14 PIFTEEERTEL - A EZE (fall-through) ~ —f case 1]
G A R R -

7.2 SR AR enum

Java ) enum 354 S UR SO B——EO R DIRE SRS © W LUAAGL ~ AR BT BEE
B2 B B —E E S o RMURHIRITE - BT EN S A CEREPEKE > B RN E
i

=

iy EORHBELAT 2y 4 57

#if5) : PlanetDemo.java
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/xx TEYE  SERHEFEE () BE¥E (AR) */
enum Planet {

// BEEBHEAFEIRITILEE T

4 MERCURY (3.303e23, 2.4397e6),

5 EARTH(5.976e24, 6.37814e6),

6 MARS (6.421e23, 3.3972€6);

;

8 private final double mass; // B=

9 private final double radius; /] HFE

10

11 /+x BAES|INEH +/

12 private static final double G = 6.67300E-11;
13

14 /xx enum BUEIEF : RESABBETHRITIY +/

15 Planet(double mass, double radius) {

16 this.mass = mass;

17 this.radius = radius;

18 }

19

20 /x REBHINRE : ¢ KESEHRUAFEFH +/
21 double surfaceGravity() {

22 return G x mass / (radius * radius);

23 }

24

25 /xx B8 otherMass HIETEZITELNEE (418) +/
26 double surfaceWeight(double otherMass) {

27 return otherMass x surfaceGravity();

28 }

29 | }

30

31 public class PlanetDemo {

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

33 double myMass = 70.0; // —L 70 AFTHIRZERA
34 for (Planet p : Planet.values()) {

35 System.out.printf("7E %s EHIEE : %.1f F-i8%n",
36 p, p.surfaceWeight(myMass));

37 }

38 }

39 }

> HITER
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7£ MERCURY FHIEE : 259.2 4148
£ EARTH FHIES : 686.2 S-18
£ MARS FHIE=E : 259.9 418

s5BA  enum MEHE B private (5 public F#R A « HH R E HHIBAMA
WO SR IKIEARE new Planet(...) - BRET (22K A% FEEE) > W
enum A] DL == Fog - RAR 52 LA B0

W2 > enum A LUE A IG5 MU AHER BARME A CHEME GEE - WBR R
BRAERH TR B BB AR ) —38 2 RS REY| B b

TR B H B AE
/+x [HAGEETSIR : BEEHETTHEE «/
enum Operation {

PLUS("+") {

@Override
public double apply(double a, double b) {

#if : OperationDemo.java

return a + b;

}
bi
MINUS("-") {
@Override
public double apply(double a, double b) {
return a - b;
}
i
TIMES("x") {
@Override
public double apply(double a, double b) {
return a x b;
}
Bi

DIVIDE("/") {
@Override
public double apply(double a, double b) {

return a / b;

18

private final String symbol; // BEREE
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il

Operation(String symbol) {
this.symbol = symbol;

/+x HMRFE  BEEHE TWH) REBSHIRES +/
public abstract double apply(double a, double b);

public String getSymbol() {

return symbol;

public class OperationDemo {
public static void main(String[] args) {
double a = 12, b = 4;
for (Operation op : Operation.values()) {
// op.apply(...) KEREHNITAEEE : 25|
System.out.printf("%.0f %s %.0f = %.1f%n",
a, op.getSymbol(), b, op.apply(a, b));

}
by
by
> TSR
12 + 4 = 16.0
12 - 4 = 8.0
12 * 4 = 48.0
12 / 4 = 3.0

PiR=

PUARTE {77 ¥E 4R switch AIBREHF - EREREIE e RE AR | BIES 3RS

B POWER FE4R i as & 38 /R E1E apply > KEAE RIS X o

7.2.1 EnumSet £ EnumMap

ARG B JC F B B ERIRE > JI) AT IZ FH B HashSet B HashMap——#%2 #E i 5 55 )8 1) 1o S AN
EnumSet JESE Ao &8 (—fE long B3 T 64 fEF #F A ) > EnumMap JEEJE &K ordinal

AW - B AR A SRR > FURRRIIEY 1 R T

JI R H LS

#iff : EnumCollectionsDemo.java

import java.util.EnumMap;
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import java.util.EnumSet;

import java.util.Map;

/xx EnumSet E EnumMap : $&HC EnumBasicsDemo FYJ Weekday */
public class EnumCollectionsDemo {
public static void main(String[] args) {
// range : RESEFFN—E
EnumSet<Weekday> workdays =
EnumSet. range(Weekday.MON, Weekday.FRI);
// complementOf : EX\fHE (HEREEZ)

EnumSet<Weekday> weekend = EnumSet.complementOf(workdays);

System.out.println("LfEH : " + workdays);
System.out.println("#>K : " + weekend);

// EnumMap : $E2%IER) Map > BB ERMIERIEN
Map<Weekday, String> plan = new EnumMap<>(Weekday.class);
plan.put(Weekday.SAT, "[E€LI");

plan.put(Weekday.SUN, "BFE");
System.out.println("#>R5t= : " + plan);

» HITER

T/EH : [MON, TUE, WED, THU, FRI]
37K : [SAT, SUNI
BARETE : {SAT=[ELL, SsuN=EFf2}

7.3 BiRFEBIMMALE

JER AT LUEL A s — (B ~ FER 7R - AR EUIRAE) - DURETE i —IK

#if5] : NestedDemo.java

1

[\

P A LR A A
/xx BERFEREFERNNTE */

interface Greeter {

void greet();

/xx TUREEIRERRI Y B/ VR EE */

public class NestedDemo {
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40

46
47
48

49

private String outerField = "#MEREERIRYIENAL";

[k — ~ BREENEER - RIFAINEER > &FER +/
static class StaticNested {
String hello() {
return "FREREAER - BN ERSHER";

/% Z ~ NEREERI - BE1IFE —MmIMBERBIAY this */
class Inner {
String hello() {
// PIAECHEESMNIBERIAY private B

return "WERLERIZER] : " + outerField;

void localAndAnonymous() {
// = BHSER  SETESEE » RAXSEESE
class Local {
String hello() {
return "BIIER | HERNEF";

}
System.out.println(new Local().hello());

/7 0~ BRLER  EEE new —R7TH  BERFHET
Greeter greeter = new Greeter() {
@Override

public void greet() {
System.out.println("ERERI : —RMEEIE");

I8

greeter.greet();

public static void main(String[] args) {
// BFREEARIER : H1E new  AEEIIMNPERE
System.out.println(new StaticNested().hello());

// RERFERI - MBI EIINERERS » 38/~ outer.new Inner()

105
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NestedDemo outer = new NestedDemo();

System.out.println(outer.new Inner().hello());

outer.localAndAnonymous();

> HITER
FRRENAER - BN ERSER
WERERBIEE!  SMERARRIAIRL
BRI BIERRNNETF
ERZER : —RMENEE

R ER VA 56 P A

BREEHUIBER  JERIN o fnstatic  FUIREAMRER - RTESHIIRAE
PR BN > A static  F5 S EBAPOMRE AL

T o A1 R S B T7 i A8 AT N
Vil A — UPE BT T S SR

SRR AR GERRE) MR SR MM IGE A R 2% - EAmERR -
— WA ERE S AT ERS = RENINERIEE > SN Rk
E— ER A ar G R (PREC - BEIESS) 5 M4 Y RC IR B M AC TR © 7RI - A
BB E DR GRS - — B R E SR - 5 4 B Map.Entry ~ 5F 8 BB
FE R AR e~y B o

7.4 ERLEBIE{E Comparator

AR R A& B8 T WA EEE XBIER - 5 4 B9F AN

Comparator &4BFERE

#iff : AnonymousComparatorDemo.java

B B i

import java.util.ArraylList;
import java.util.Collections;
import java.util.Comparator;

import java.util.List;

/x+ RERERRM MkFEREHF) BRR +/

public class AnonymousComparatorDemo {
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i
g
i

BHH - hIR=

I

public static void main(String[] args) {
List<String> cities = new ArrayList<>(List.of(

"Kaohsiung", "Taipei", "Tainan", "Hsinchu"));

// new NEB() { ... }: EEFEEL  —F3
Collections.sort(cities, new Comparator<String>() {
@Override
public int compare(String a, String b) {
// ERHRIE ; BREASRIER (BEHF)

return Integer.compare(a.length(), b.length());
1)

System.out.println(cities);

> HIITER

[Taipei, Tainan, Hsinchu, Kaohsiung]

PR] RESE A R VA IR —— IR » 4 4 T O A ) lambda 5% (a, b) —> Integer.

compare(a.length(), b.length()) BB : B A —EMSRIT LR > 4
PR AE B TR o R R & SE YRR lambda 177 IR 2 BITESERCME - BRIE RN
BARET AT > O H BRIE A lambda > GEHEHTES R SRS #0 AR

7.5 Math Ei Random

Math J&&li static T HAER > # H 7 BB MT -

itk e fisk

abs(x) MEHE FHAER A B A 2
max(a, b) ~min(a, b) BK ~ H/ME

pow(a, b) a b ikJT [5]{& double
sqrt(x) SR [B]{# double

round (x) IEEE YN double iR [E{# long
ceil(x) ~ floor(x) AR DL ~ ¥ [5]{# double
random() 00 % 1.0 (%) Al# M EEE TN

A BLEE IE T HJE java.util.Random o #i[E BLEH IEME A © rand.nextInt(max -
min + 1) + min &4 min ¥ max (EG) AR -
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i

#if5) : MathRandomDemo.java

Math 75 i 5L 1 [ AL 2

| import java.util.Random;

/%% Math EHHAAE Random BYIERERRE */

4 public class MathRandomDemo {

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

6 // -—— Math : static F/ABEETFN » RAEIIME —

7 System.out.println("4B¥j{E : " + Math.abs(-7));

8 System.out.println("PU¥EAA " + Math.round(3.56));

9 System.out.println("E{F{FEN : " + Math.ceil(3.14));
10 System.out.println("EFEEIEE " + Math.floor(3.99));
11 System.out.println("ZR75 : " + Math.pow(2, 10));

12 System.out.println("SEGHR © " + Math.sqrt(144));
13 System.out.println("#8A1E : " + Math.max(17, 23));
14
15 // —-- Random : I8 F—BRX > EHEE L —
16 Random rand = new Random();
17 int min = 7, max = 0;
18 for (int i = 0; i < 10000; i++) {
19 // nextInt(6) #5 o~5 fil 1 FISAERFHY 16
20 int dice = rand.nextInt(6) + 1;
21 min = Math.min(min, dice);
22 max = Math.max(max, dice);
23 }
24 System.out.println("#B—EFX : &/ " + min + "> &K " + max);
25 ¥
2% | }
> HITER
feEHE - 7
AN : 4
BFFEN - 4.0
BIRMHEE - 3.0
RF :1024.0
FHIR :12.0
BAIE 23

B—BR: &1 &K 6
B BT B O R AR UCBAT BRI > i DL 491 5 B — S AR (B A B [ A0 IR

fife o WERE 7S - BB E T EBIBLEUF Y - @RS REAS B EFE T new Random(42) 5 Z¥fT4E
RIS ThreadLocalRandom.current() CGERSEFREAREK) o
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7.6 BHARER] : java.time

afBA  Java 8 ZH{HY Date B Calendar EAGBHISAT e - W& (BEHMH) ~ Am1E
0BH (THARI) » FEPITHE L 42 - Java 8 5| AHJ java. time EfF 2 E#HT - PrA A
RIAET 82 ~ APLGERUEZE » 85 APL JUYEME# 2 S I T 2 -

S EAZ KR & E)HRE - Localbate (JAF HHEA) ~ LocalTime (JAA ) ~ LocalDateTime
(HEEA) o ¥ Period (H#AZE) ~ Duration (Bf[E]7£) B DateTimeFormatter (A& {LEL
AT )

java.time ${E4% &

#if5) : TimeDemo.java

| import java.time.Duration;

2 import java.time.LocalDate;

3 import java.time.LocalDateTime;
4 import java.time.LocalTime;

5 import java.time.Period;

6 import java.time.format.DateTimeFormatter;

8 /#x java.time BUERIL ~ 518 - 18(CELARAT +/
9 public class TimeDemo {

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

1 // HEREERERER L AEIR ; B8 EH LocalDate.now()

12 LocalDate today = LocalDate.of (2026, 8, 14);

13 LocalTime lunch = LocalTime.of(12, 30);

14 LocalDateTime meeting =

15 LocalDateTime.of (2026, 8, 14, 14, 0);

16

17 System.out.println("$XK : " + today);

18 System.out.println("2£Hf : " + today.getDayOfWeek());
19

20 // RE[# :plus B minus FENE TFMHE - [REARE
21 LocalDate deadline = today.plusDays(30);

22 System.out.println("30 K#E&LE : " + deadline);

23 System.out.println("today ;Z#4EN : " + today);

24

25 // with 251 - s BERG - BEEREERRH

26 System.out.println("ZAxH—%E : " + today.withDayOfMonth(1));
27

28 // Period : AFF A HEtHOHHAZE » EFERRIEF

29 LocalDate birthday = LocalDate.of(2004, 3, 21);
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Period age = Period.between(birthday, today);
System.out.printlin("4E#8 : " + age.getYears() + " BEX "
+ age.getMonths() + " fER");

// Duration : DARF D FVETHIRFREZ=

Duration gap = Duration.between(lunch,
meeting.tolLocalTime());

System.out.println("FEE|Z:EMERE "
+ gap.toMinutes() + " #E");

40 // DateTimeFormatter : BE] #/ET

41 DateTimeFormatter fmt =

42 DateTimeFormatter.ofPattern("yyyy@EMMBddH HH:mm");
43 System.out.println("#&= 1L : " + meeting.format(fmt));

44

45 // B - FEREL A (1so AR ER parse)

46 LocalDate parsed = LocalDate.parse(''2026-10-10");

47 System.out.println("f#HT45EE : " + parsed.getMonthValue()
48 +" B " + parsed.getDayOfMonth() + " H");

49 1

50| }

> HITER

5K :2026-08-14

EHf : FRIDAY

30 RKEBELE : 2026-09-13
today SEHEINED : 2026-08-14
AB—5% : 2026-08-01

FH? 122 ®mX 4 AR
TFEIGHER 90 D&
1L : 2026F08H14H 14:00
RIS c10 B 10 H

kUt (pattern) % HIARSE -

REE HE R B

yyyy PHICAE (PU4) HH e (24 /NIRE > AR
MM H (#Z) mm 5 (FE)

dd H (#%) ss o (HE)

E A% (KEER) a ot A S R
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EE ORKNERAEZEMN MM EA > mm &4 5 HH R 24 NEEH] > hh 2 12 NEEH - 8
yyyy-MM-dd 255 AR yyyy-mm-dd RN 4R RS R - N BRERIE [ 8% | ENTE R I E——
FH S R B — IR AR A

PLER Local RIGZZE AR - BBRFEFT R (REBWIE - 2Rk E) M H
ZonedDateTime » {5 4l ZonedDateTime.now(ZoneId.of("Asia/Taipei")) ; Z& & I &F B & B}

JEE AR TE A UTC REfHI R Instant o R AL RGN (B AWpRH ~ RS S E) » JRHIE © AEk—
1$ UTC » /\E%ﬁﬁAbﬂA%BﬁEﬂéﬂiuﬁMmﬂ#ﬁ

AReEifl - FTEMREE

AT T HALEE A © OrderStatus 182 dORAEEASHLAI GIRAEHE) > OrderTtem FH A EES
BE > WEMETHAC A java. time ¢

#iff] : Order.java

enum ik SEME I A FREE ) IR [

import java.time.LocalDateTime;
import java.time.format.DateTimeFormatter;
import java.util.ArraylList;

import java.util.List;

/+x RTEE : BETIEARAEN - WERLERIH B ERRFAE */
public class Order {

/¢ RIEEIRRE | BFEBREEIEEIIEE (EAK enun BE static) */
enum OrderStatus {

CREATED, PAID, SHIPPED, COMPLETED, CANCELLED;

/xk ARBEMEAZID © REIE TEEARREEEI targets =/
boolean canTransitionTo(OrderStatus target) {
// switch BEI (Java 14) :HEMEEH > Aidh default
return switch (this) {
case CREATED —> target == PAID
|| target == CANCELLED;
case PAID —> target == SHIPPED
|| target == CANCELLED;
case SHIPPED —> target == COMPLETED;
case COMPLETED, CANCELLED —> false; // #&f&
¥
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EFE
26
27 /+« NEREERI - FTEIRR » BRI EMRKBERNIIDMYE «/
28 class OrderItem {
29 private final String product;
30 private final int quantity;
31 private final int unitPrice;
33 OrderItem(String product, int quantity, int unitPrice) {
34 this.product = product;
35 this.quantity = quantity;
36 this.unitPrice = unitPrice;
37 }
38
39 int subtotal() {
40 return quantity * unitPrice;
41 }
42
43 @Override
44 public String toString() {
45 // WEMRBI AT EE(ERIMBETERN id WL
46 return "[" + id + "] " + product + " x" + quantity
47 + " =" + subtotal() + " JT";
48 }
49 }
50
51 private final String id; /] ETEEHRER
52 private final LocalDateTime createdAt; // TEERFME
53 private final List<OrderItem> items = new ArraylList<>();
54 private OrderStatus status = OrderStatus.CREATED;
55
56 Order(String id, LocalDateTime createdAt) {
57 this.id = id;
58 this.createdAt = createdAt;
59 }
60
61 void addItem(String product, int quantity, int unitPrice) {
62 items.add(new OrderItem(product, quantity, unitPrice));
63 }

65 /% FAREEERS  SCRIIARGHE » SIEA AT +/
66 void changeStatus(OrderStatus target) {

67 if (!status.canTransitionTo(target)) {
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68

69

System.out.println("ARMDFF : " + status + " —> " + target);
return;
¥

System.out.println("AAAEEEFZ : " + status + " — " + target);

Java TEEBEM - PRFE

72 status = target;

73

74

75 void printSummary() {

76 DateTimeFormatter fmt =

77 DateTimeFormatter.ofPattern("MM/dd HH:mm");

78 int total = 0;

79 for (OrderItem item : items) {

80 System.out.println(item);

81 total += item.subtotal();

82 }

83 System.out.println("#2<E%8 : " + total + " J5");

84 System.out.println(" FEERFME] : " + createdAt.format(fmt));
85 // FEERA - TEE 3 RixE

86 System.out.println("fEaTiLE : "

87 + createdAt.plusDays(3).format(fmt));

88

89

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

91 Order order = new Order("A001",

92 LocalDateTime.of (2026, 8, 14, 10, 30));

93 order.addItem("HtHEEEE", 1, 2990);

94 order.addItem(";BERE", 2, 250);

95

96 order.printSummary();

97 order.changeStatus(OrderStatus.PAID); /] Bk
98 order.changeStatus(OrderStatus.COMPLETED); // A&k BgHE
99 order.changeStatus(OrderStatus.SHIPPED) ; /! B
100 order.changeStatus (OrderStatus.COMPLETED); // &%
101 }

102 | }

> HITER

[A001] HEIMERRE x1 = 2990 JT

[A001] BERZE

X2 = 500 T

4ASEE 1 3490 TT
TEERSRE - 08/14 10:30
FEZHIAIE © 08/17 10:30
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ARBEEEFS : CREATED —> PAID
RSBEF © PAID —> COMPLETED
AREE#EFS : PAID —> SHIPPED
HABE#EFZ : SHIPPED —> COMPLETED

8 THRLEERL Ak ) WO enum o T ASRBTEESIEI 1T 0 BRI IESIR % - BT
B MR R > BT BB IRF switch 55 3 AY 55 FAREL & B VR AR T A 43 32 IR 7R SR

8 B[ i Bl AL AR Hh R IR

7.8 BRE/NG

o enum i[5 € BT AL R 42 A 0 FRIEAEHEN K > switch 5 i 7 BH A5 1 W2 RV 5 values

name ~ valueOf 2= KANET.H > FIi ordinal HHEHE -

* enum JESEREM ¢ TAEMROL - J5IEER private AT (FEE) 5 SBIT BN BB A

B EEEEEAN T -
o LR BHEIEYERR > BESEH EnumSet B EnumMap : BER ~ B4 IHFEE o

o BURFERIDUAE - BRRBEIR (EEE) ~ WK (BAMEGREA A > AN RA SN2 % 3 R

)~ W (BE—J7EW) ~ B4 (CIRTEEE) -

o BRI EE T EAE 0 42 lambda FORT S 5 RIARES HBEAE EARENEE o
o HIEEBLEAR  nextInt(max — min + 1) + min ; JECH B ERE 7355 0 HB -

* java.time £ T& HUfX Date B Calendar : B G AHA £ > plus ~ minus ~ with #BEI{E TP

i o

e Period B HHAZE ~ Duration ZIF[ £ 5 8L ELfAEHT H] DateTimeFormatter » JEEEENR

REERNE o
PS¢ A ZonedDateTime 5 JRHIZAH UTC ~ BE/RIF A HEE HilF IR o

7.9 REHRE
BFME
LA« B int FBOMILL > enum TERLA %2 EARGET WRLE(RAE 2 ordinal() Zyft

N

i
BB R RE ? (B < R CRRA R R o

I

. B Bt Season FIEE (WUZ) > AREF MY TPIREE ) WAL THGETEE) )

Jr¥k > i values () i B ED H 52347 o (3871 - {/ 18 Planet [ T8 75 o)

. BVERE - B enum BAEALAESE TrafficLight (RED ~ GREEN ~ YELLOW) » $£{it
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next () J7¥EREME T —(ERAE (ALHEAR - AR - BRINAL) » BUBETREE R - (R ¢
" switch SR B EFEEE MR o
4. BUSE - DR BRI BB A AT R 2 BRATIE T RIRZI SRR il h B Fici sk 5L
RER ) 2 ($7 « JERFRE N IRERI 2N T — iy A B SR P 2)
S EMFE: REXFERBEZSFHETER R XEBEA 45 H
ChronoUnit.DAYS.between B Period.between o (7~ : ChronoUnit ¥E java.time
.temporal £ o)
6. EV/ERE : H DateTimeFormatter.ofPattern("yyyy/MM/dd HH:mm") f##7 % & "
2026/10/10 08:30" X LocalDateTime > FLIAFEEMmAERALEGH - (Fx
fEHT B LocalDateTime.parse(text, fmt) o)
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HOBH—EEEERR

AESEEIE
B 5e A TR A A -
o ERRIEHLEE o BRI ok — BB AN -
o SRR AT GBI AT > U A 2 1O s enum BEE) M4
i — (B 5
o T OISR TR o SR ek FLAC R o
o DL TEA TR ) BN o T b B 4 T DL 4
o THETRAEHD) MISEAEREIATS o Mot R ~ BT IR -

Y T P R R S BRI A o AN BT IR ¢ F T T DU R Y e 4
RE—AEER e R - AEES - BEAAE > 2 EEEE A o e/ - TE
2 EEEZN S 772, (model ~ exception ~ repository ~ service ~ app) 1F &2 R & R 5
RHEM R o R DR R A s T e R — BB R LR K

AEFH B E RS A © BRI > R B B 8% - ITHiAE
WAT 5 T8 > 15 W2 g i st B e

81 BRSH

TR GREZEMTE) -

o HFREEH U EFE (ISBN ~ HZ -~ AEE) ~ S I AR EFE BLAERRAE

- GREH  EmEE RHE - Wa) -

o« & HLAFEEARGME N & BAFE AR LR Q4) 5 14K -
o« BRE  IRBIBEM SR RO ERAT 2 o [0 ] B RS

o FFAL  IEEHEAFESCARE 0 T KRB AT

FELREFR R (REEMB L) -
© PG R~ PSRN  BORMTEUEUR S o A5 SRR — S o
o FJPEA - PESERLRAMKHE Scanner BAESE o AT DUYEBIEBUHR RO G A7 B ELHEBRGE
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o SRS AR RE SR LU E RIS B 0 R B A B R IR R P OGRE » R
AR o

8.2 RN
BELER (HEES > —8—F) :

e library.model : &¥}#5%—Book - Member ~ Loan ©
e library.exception : 4817+
e library.repository : &R FFEE
e library.service : A
e library.app : i &S HE

LibraryException FKjik o
LibraryRepository 4\ I B /i{E B4k -

LibraryService °

LibraryApp FFER, ©

FRUI I — 5K

Loyl W3 T ZE N

Book HEE G R E R R $14¢ ~ equals B hashCode
Member BFEERRMREE B8 BER

Loan it BRI AL S5k BLET I 44 ANFEAHAL ~ java.time
1144 5% Tt FEREE S T SE R R MR ~ AR5
LibraryRepository A I TE it
InMemoryLibraryRepository ROIEBLfELE Map ~ EEBAE
FileLibraryRepository YERERE AL IR ~ LR T/0
LibraryService iR B R RE R IR  Bl5h ~ By Btk
LibraryApp 138 B PB B R B3R Scanner ~ switch ~ try-catch

WRFRTT 0] kS A ] © app HKHAE service > service fK#A repository 4 EE model > FHEHA
[l SRR L o

B RTEZSE » WA BAR - SHEEEEREIRRAE -~ MEEIERER
BB AR ~ FRIARIE BRSO, 5 A—— =ML B AT o 43 s fgfd e fb S iy ig—
J& ; service fK## repository ArEIMIEENE (55 2 TRIBHPHIRAI) » THaE THRfEETT )
S AR —AT new o B/ NE B HUEEEE » AARBEFRAGREAAEKEDR -

8.3 model [E : ={BEIIFHA!

Book LI ISBN fE£&ME—#k] : equals B hashCode #8HE ISBN (3 1 TERAEHERIA) » A4 3K
AL A BB T 2 BT -
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¥ 2 : Book.java ——F44: library.model

1

[\%)

package library.model;

import java.util.Objects;

/+x BFE 1 ISBN AME—HR ; BEXRERATE » REERNREEEE «/
public class Book {

private final String isbn; // WE—E8BI » SKARCKEE
private final String title; // B

private final String author; // 1E&E

private boolean available = true; // H=EEETERAI(E

public Book(String isbn, String title, String author) {
this.isbn = isbn;
this.title = title;

this.author = author;

public String getIsbn() {

return isbn;

public String getTitle() {

return title;

public String getAuthor() {

return author;

public boolean isAvailable() {

return available;

/+x DGR HEENENRE (E—HNBAO) */
public void setAvailable(boolean available) {

this.available = available;

/*+ HBIEAESE : 1SBN HEEEIE—AE (5 1 EEHAKR) */

@Override
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42 public boolean equals(Object obj) {

43 if (this == obj) {

44 return true;

45 }

46 if (!(obj instanceof Book)) {

47 return false;

48 }

49 return isbn.equals(((Book) obj).isbn);
50 }

51

52 @Override

53 public int hashCode() {

54 return Objects.hash(isbn);

55 }

56

57 @Override

58 public String toString() {

59 return " (" + title + ") (" + author + ") ";
60 }

61| }

Member IR BHAE © LRSI RO > A HO DA B 477 AT TR B 9 setter
P ERACR () TR e — )

%2 : Member.java £:44: library.model

| package library.model;

3 /o BE EABREERER +/

4 public class Member {

6 /xx BRILIR : BARRERS 2 & (RREIZEEME) */

7 public static final int MAX_LOANS = 2;

8

9 private final String id; /] BEYRIR

10 private final String name; /1 YR

1 private int activeloans; // BERERIHRIAEN
12

13 public Member(String id, String name) {

14 this.id = id;

15 this.name = name;

16 }
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17

18 public String getId() {

19 return id;

20 }

21

22 public String getName() {

23 return name;

24 }

25

26 /xx EEEHEREE «/

27 public boolean canBorrow() {

28 return activelLoans < MAX_LOANS;
29 1

31 /xx [BEH—Z : BBEGBIN— */

32 public void incrementLoans() {
33 activeloans++;

34 }

35

36 [k BRE—  FREREN > BhRAFEEEH +/
37 public void decrementLoans() {
38 if (activelLoans > 0) {

39 activelLoans——;

40 }

41 ¥

42 }

Loan S FHRCER « fif i Tt & H (LocalDate AT[4# > plusDays [EIM{E )1
— 7 5) BRI ESR

1% : Loan.java £EA44 library.model

I package library.model;

3]

3 import java.time.LocalDate;

4 import java.time.temporal.ChronoUnit;

6 /xx fERIRCER | —RMEBITANTELEDER +/

7 public class Loan {

9 /xx fEHAFRAN @ 14 K */
10 public static final int LOAN_DAYS = 14;

120



i
Bt
YiE

4

Ry}

BEM - PR

E8E SMABEH —EEEHEZRR Java 52

EFH
1
12 private final String isbn; // BTHAE
13 private final String memberId; // FEEN
14 private final LocalDate borrowedOn; // fatH
15 private final LocalDate dueOn; // F&EH
16 private LocalDate returnedOn; /) BREEEZEH (FRES null)
17
18 public Loan(String isbn, String memberId,
19 LocalDate borrowedOn) {
20 this.isbn = isbn;
21 this.memberId = memberId;
22 this.borrowedOn = borrowedOn;
23 // FEEERHEHBEE  plusbays EHEMG
24 this.dueOn = borrowedOn.plusDays(LOAN_DAYS);
25 }
26
27 /3 [BREFBRIVGEET 2 NEITH
28 public boolean isActive() {
29 return returnedOn == null;
30 }

32 /xx BEFR R NESHUREBBRY (ERFRES 0) */

33 public long close(LocalDate returnDate) {

34 this.returnedOn = returnDate;

35 long overdue = ChronoUnit.DAYS.between(dueOn, returnDate);
36 return Math.max(0, overdue); // REBEEAEEEH
37 }

38

39 public String getIsbn() {

40 return isbn;

4] }

42

43 public String getMemberId() {

44 return memberId;

45 }

46

47 public LocalDate getDueOn() {

48 return dueOn;

49 }

50 }
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8.4 exception [& : EIHAERAE

P A IR S AR SL R ZE IS LibraryException (checked——3ig SE AR5 48 Hh SR %8 A2 ORI
W S0 TR S 0 5F 3 EERRAENER) o JLIE IR AL B A T > BH SR VO FlsME A

1%% : LibraryException.java £44: library.exception

package library.exception;

/xx BIHBISMER : checked > SRIEMNIRE ¥ FITREANEEMTT +/

public class LibraryException extends Exception {

public LibraryException(String message) {

super(message) ;

/xx BISNEERRAS : BIEEEFEBIZM (40 IOException) BF{EF x/
public LibraryException(String message, Throwable cause) {

super(message, cause);

AR E R 44— A O P SRR SRR TE AR AR - P iy 5 2 A5 G BB B
N o TERAN D R FEAE SRR A B — (A - AR T ARG | S P ) i S 5 R A T 4 AR 0L
HEMFEE G R AT

FE % : BookNotAvailableException.java EAF library.exception

package library.exception;

/x+ FEBI : ERIEEREAEERE +/

public class BookNotAvailableException extends LibraryException {

public BookNotAvailableException(String title) {
super(" (" + title + ") BRIHED » BUEEME");

F& 2 : MemberNotFoundException.java

EA4 library.exception

package library.exception;

122



i

5 8

5
3

4

%2 : LoanLimitExceededException.java

1

3]

i

Bt
YiE
il

g REeER—EEEEAMR Java 55

/xx HA  EEEFENEREHAMINEE «/

public class MemberNotFoundException extends LibraryException {

public MemberNotFoundException(String memberId) {
super("ERGE > 4RI% : " + memberId);

£ library.exception
package library.exception;

/x+ BN - BERRERNBER LR +/

public class LoanLimitExceededException extends LibraryException {

public LoanLimitExceededException(String name, int max) {
super("EE8 " + name + " SEMBBLER (" + max
+ " K) > BEEES";

8.5 repository J& : RIHIARIGETE

VA=Y

F& 2 : LibraryRepository.java

1

#) o service HERHOEMEATE » 7 A8 BB BT AR

E:A4: library.repository

package library.repository;

import java.util.Collection;

import library.model.Book;

import library.model.Member;

/xx HFEEHN  KEALIEE BRERENE » BFADRATE ~/
public interface LibraryRepository {

-N}

void addBook(Book book);

/+x Ak ISBN BE ; HARNENE null (HARFEEERGIIN) */
Book findBook(String isbn);
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16 Collection<Book> allBooks();

17

18 void addMember(Member member);

19

20 /xk ARARIREE R 5 WAZIENE null x/
21 Member findMember(String memberId);
22| }

RO R I IE Map BEAE T DASEAC(E | - AR HSE W B (5 4 %) - # LinkedHashMap
FEZ TR - B e M AERI Y - ST RS B I

f& % : InMemoryLibraryRepository.java £ library.repository

| package library.repository;
3 import java.util.Collection;

4 import java.util.LinkedHashMap;

5 import java.util.Map;

7 import library.model.Book;

¢ import library.model.Member;

10 /xx sCIBEBARFE&TEE : LinkedHashMap :EEEIEFRZENRIMAIER */

1 public class InMemoryLibraryRepository implements LibraryRepository {

13 private final Map<String, Book> books = new LinkedHashMap<>();
14 private final Map<String, Member> members =

15 new LinkedHashMap<>();

16

17 @Override

18 public void addBook(Book book) {

19 // @ ISBN BIIARSEE (Map HIRAITA)

20 books.put(book.getIsbn(), book);

21 }

22

23 @Override

24 public Book findBook(String isbn) {

25 return books.get(isbn); // BEEIEBEEE null
26 ¥

27

28 @Override
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public Collection<Book> allBooks() {

return books.values();

@Override
public void addMember(Member member) {

members.put(member.getId(), member);

@Override
public Member findMember(String memberId) {

return members.get(memberId);

R IALREREIA © EL BB 2R Cis-a BT < RERIRETAN TA—F ) Feltims
10> SRS THATEAED) > BOMRUAAIBRA © TERbHR 2RI H— 17 il
RO BTSSR

}& 2 : FileLibraryRepository.java £44 library.repository

package library.repository;

import java.io.IOException;
import java.nio.charset.StandardCharsets;
import java.nio.file.Files;
import java.nio.file.Path;

import java.util.ArraylList;

import java.util.List;

import library.exception.LibraryException;

import library.model.Book;

/xx TERIRGFETFE | IHRCIBIRRTTS - BINXFEFEREN ~/

public class FileLibraryRepository extends InMemoryLibraryRepository {

private final Path file; // FEAIE

public FileLibraryRepository(Path file) {
this.file = file;
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22 /xx T7KE  —ARE—1T WA | 2R > EMEEE +/

23 public int save() throws LibraryException {

24 List<String> lines = new ArraylList<>();

25 for (Book b : allBooks()) {

26 lines.add(b.getIsbn() + "|" + b.getTitle() + "|"
27 + b.getAuthor() + "|" + b.isAvailable());

28 }

29 try {

30 Files.write(file, lines, StandardCharsets.UTF_8);
31 } catch (IOException e) {

32 /7 BISNE (55 3 &) :EKE 10 BISMERRREBISH
33 throw new LibraryException("fZFfEkEL : " + file, e);
34 }

35 return lines.size();

36 }

38 /xx B BEAFEREE R » FEER +/

39 public int load() throws LibraryException {

40 if (!Files.exists(file)) {

41 return 0;

42 ¥

43 try {

44 List<String> lines =

45 Files.readAllLines(file, StandardCharsets.UTF_8);
46 for (String line : lines) {

47 // split NBHZEIERRTN > | AR \\|

48 String[] cols = line.split("\\|");

49 Book book = new Book(cols[@], cols[1l], cols[2]);
50 book.setAvailable(Boolean.parseBoolean(cols[3]));
51 addBook(book);  // JHRARIERIRIINAEEE

52 }

53 return lines.size();

54 } catch (IOException e) {

55 throw new LibraryException("&{AKE : " + file, e);
56 }

57 }

58 }
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8.6 service B : EiFRFRAIAIER

P R B AR ERE - E g AR > W AER o B borrowBook 45
MRS AR - A BIIREIRGE - ACEAE B DB T HANLEE] ) LR
R

f#%2& : LibraryService.java 44 library.service

| package library.service;

import java.time.LocalDate;
4 dimport java.util.ArraylList;

5 import java.util.List;

7 import library.exception.BookNotAvailableException;
¢ import library.exception.LibraryException;

9 import library.exception.LoanLimitExceededException;
10 import library.exception.MemberNotFoundException;

1 import library.model.Book;

2 import library.model.Loan;

13 import library.model.Member;

14 import library.repository.LibraryRepository;

o /+ BRIFME : EESHAESH ; RAUBR—EWBEFTHII +/

17 public class LibraryService {

19 private final LibraryRepository repo; // RERENE

20 private final List<Loan> loans = new ArraylList<>();

2 e BIBTIEA  MRRAIAEE MR -/

23 public LibraryService(LibraryRepository repo) {
24 this.repo = repo;
25 +

27 /xx fBE  ERERE - FEIERRE +/

28 public Loan borrowBook(String isbn, String memberId,

29 LocalDate date) throws LibraryException {

30 Book book = repo.findBook(isbn);

31 if (book == null) {

32 throw new LibraryException("Z#IEE > ISBN : " + isbn);
33 }

34 Member member = repo.findMember(memberId);
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if (member == null) {
throw new MemberNotFoundException(memberId);
}
if (!book.isAvailable()) {
throw new BookNotAvailableException(book.getTitle());
}
if (!member.canBorrow()) {
throw new LoanLimitExceededException(

member.getName(), Member.MAX_LOANS);

// BEZHEBR - 7 BEIEEIREE
book.setAvailable(false);
member.incrementLoans();

Loan loan = new Loan(isbn, memberId, date);
loans.add(loan);

return loan;

/+x BE | BRERRE > DEEERE (o RMER) */
public long returnBook(String isbn, String memberId,

LocalDate date) throws LibraryException {
/7 ¥ TEAIEE ~ BAE  EITH) HAFERCER
Loan target = null;
for (Loan loan : loans) {
if (loan.isActive()
&& loan.getIsbn().equals(isbn)
&& loan.getMemberId().equals(memberId)) {
target = loan;

break;

}
if (target == null) {
throw new LibraryException(
"EEEITPAERE 0 " + memberId + " / " + isbn);

long overdueDays = target.close(date);
repo.findBook(isbn).setAvailable(true); // ESZLnE
repo. findMember(memberId).decrementloans(); // XBEIEN

return overdueDays;
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-

AR RARIET A BT SRR TR PEEEGE - & 8) > TR TR A ) (7T
&~ BHE) o JUBKE > W BEE ATFTE R4 WF Y 75 151 5 4 NullPointerException
— IR RAE IR AETGEGIS - IR [etads - 2okl ) - REEEM—iEka s
A REORHC » A EESEE) FEHURRE - 15 RI IR 55 18 SR e > M B2 S ZI B

SEE OO Y

8.7 app [E : EETE

BAOVEREAKEE) - B A FPRRE - RHIS RS S o AR
TE try-catch #——{EAn] 7 SR I R CH S U B0 — i RASHERERH; (58 3 38 ATM AR
PN

R % : LibraryApp.java £44: library.app

package library.app;

import java.nio.file.Path;
import java.time.LocalDate;

import java.util.Scanner;

import library.exception.LibraryException;
import library.model.Book;

import library.model.Loan;

import library.model.Member;

import library.repository.FileLibraryRepository;

import library.service.LibraryService;

/xx ERBEANER AWM= —BWA ~ FIY service  FEMER */
public class LibraryApp {

// BERETEEL > BRI EIR ; EF5 XA Localbate.now()
private static final LocalDate TODAY =

LocalDate.of(2026, 8, 14);

private final Scanner scanner = new Scanner(System.in);
private final FilelLibraryRepository repo =

new FileLibraryRepository(Path.of("books.txt"));
private final LibraryService service =

new LibraryService(repo);
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27 public static void main(String[] args) {
28 LibraryApp app = new LibraryApp();
29 app.seedDatal();

30 app.run();

31 }

33 /xx BFER  RRA—REMBRATEE +/

34 private void seedData() {

repo.addBook(new Book("978-1",
repo.addBook(new Book("978-2",
repo.addBook(new Book("978-3",

"Java ZOdEAT, "EAOARM));
CEEIAERE", "MAKE"));
"ERIETE, "RELO0"));

38 repo.addMember(new Member("M@@1", "/)\BE"));

39 }

40

41 /+x EOME - EREAEEERR «/

42 private void run() {

43 System.out.println("=== EIZEER%K (EFA[ "
44 + TODAY + ") ===");

45 boolean running = true;

46 while (running) {

47 printMenu();

48 String choice = scanner.nextLine().trim();
49 try {

50 switch (choice) {

51 case "1" —> addBook();

52 case "2" —> listBooks();

53 case "3" —> registerMember();

54 case "4" —> borrowBook();

55 case "5" —> returnBook();

56 case "6" —> saveData();

57 case "0" —> running = false;

58 default —> System.out.println("EBREEIE > ;FEIHEA");
59 ¥

60 } catch (LibraryException e) {

61 // F—REEREO  ARRE - BNARER
62 System.out.println(" [#2{E%EX] " + e.getMessage());
63 }

64 }

65 System.out.printin("[RXBEHMER - BR | ");

66 }

67
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private void printMenu() {
System.out.printin();
System.out.println("[1]1FfIEEFHE [21FFHE5IEX BIEMEE -
+ "[41f8F [51:8F (611718 [0l BER");

=88

System.out.print (5= 1 ");

private void addBook() {
System.out.print("ISBN : ");
String isbn = scanner.nextLine().trim();
System.out.print("&%& : ");
String title = scanner.nextLine().trim();
System.out.print("{E& : ");
String author = scanner.nextLine().trim();
repo.addBook(new Book(isbn, title, author));
System.out.println("EFE (" + title + ") ");

private void listBooks() {
System.out.println("-—— ZEEFIER (H

+ repo.allBooks().size() + " ZA&) ——-");
for (Book b : repo.allBooks()) {
String state = b.isAvailable() ? "®E[fg" : "Hf&H";
System.out.println("[" + state + "] " + b.getIsbn()
+" " + b.getTitle() + " /" + b.getAuthor());
}

private void registerMember() {
System.out.print("ZE4RIE : ");
String id = scanner.nextLine().trim();
System.out.print("#3 : ");
String name = scanner.nextLine().trim();
repo.addMember(new Member(id, name));

System.out.println("EFFMEE " + name + " (" + id + ") ");

private void borrowBook() throws LibraryException {
System.out.print("ZE4RIE : ");
String memberId = scanner.nextLine().trim();
System.out.print("Z%E ISBN : ");

String isbn = scanner.nextLine().trim();
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Loan loan = service.borrowBook(isbn, memberId, TODAY);
System.out.println("f&REIRIN > FEEEHEHER : * + loan.getDueOn());

private void returnBook() throws LibraryException {
System.out.print ("Z B4R 1 ")
String memberId = scanner.nextLine().trim();
System.out.print("&%5 ISBN : ");
String isbn = scanner.nextLine().trim();
long overdue = service.returnBook(isbn, memberId, TODAY);
if (overdue > 0) {
System.out.println("iEZALIN > 8EE " + overdue
+ " R AABGERE");
} else {
System.out.println("iEZMI) > KEHE");

private void saveData() throws LibraryException {
int count = repo.save();
System.out.println("EEHBEEA books.txt (& "
+ count + " ) ");

mEBR—ESEERR Java STREBBHM -

BT 8 A—fH nextLine() F H {78 #: > & Scanner B AT <FH] : B nextInt()

BA nextLine() Ff > nextInt €U T EELEEE > F—E nextLine B FEMZF| 28

— i A L TR E R H #GE o Hi— nextline fiil trim > HRTEEF o

T

AE BT - fF library H W _EJE8AT javac -d out library/app/LibraryApp.java
——ARAEAS TS import H B AR S —OHR R out 5 B35 A java —cp out library.

app.LibraryApp X&) o

8.8 FERH{TMED

VAT R R SE B4R AT - A 4 A ~ whier B/NGE ~ EERERIAS ~ S=A RIRIE T - &2
FERE > BB o $RR3CF (N TEFHEESE o) TISBN o)) R0 BREM N - 20 &t ARy [E] 5

» HITEER
=== BEEEZRHR (EFH 2026-08-14) ===
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MIFHEES RIEEIE CIEMEA WIEE SIEE (617 (015
HEE 0
BASER - BR |

BRRE AR R« TAE H 8% B books. txt » BEAT—AH > FlINHE 17 978-2 | ERIAE

BB | MAK[E | true (BFEf&RIBIAI(E) - M 978-1 BB — Ml JE: false (BEEPNEFL) - M
BUESEA > T 7E seedData & MII—1THEN repo. load () FREISEEEEYH (RIA2) M8l -

8.9 HlGEiRL (oI BRELFE{HHEEY

e A SR ST T AR A T B SR FE DR 2 P IRINE

H RS TEAE R B,

¥ 13 34 - equals B hashCode Book [J, ISBN SEFsHH%:

513 4EAKEL super FileLibraryRepository 4%/&FC &AL ik
2w NHHESE service {&#B LibraryRepository /i
$3FE HEHIS ~ s LibraryException & ~ f1%& IOException
%543  Map BLEEA R LinkedHashMap 77 & B €& 5

Es5=®E R Map<String, Book> ~ List<Loan>

Herm REEIO Files.write Bi readAllLines Ak

5 7%  javatime - switch #i5H fEIBLATIIRT 5 ~ 3R B IR

SEfPRER (REEREAEND)

o IS I [KELGEFIS) BIH (title.contains(keyword) 3F—#® allBooks) o

o JPILFERE - D7IREE 6 55 JEREE AR (e BN fE B RCe%) BUH ObjectOutputStream
— KA o PR S T SRR R

o HiEtERFE -l Map BT EEAE IR S AR B H > PR EN I HE T B ——HERS R B2 58 Stream
APL 2% > AR IE B B R — 1T 4% > B it -

8.10 ZANE/\&&

o yJEZERE © model FUER) ~ exception iESFREE & ~ repository FUFFEHN ~ service HFR AI ~ app
WREE 5 WD 1 e B S B o

o TEEALHEPAE service J& > H [etad - %oEh ) > B EERE -

o FEFERE LAY T SLA) > RO R B OB S hORT LR 5 R SRR A AR RCAR B IR > JUB N AL g
i

* H R 51 5 R AR B i S R A A2 ) B A5 U, 5 IS8 TOException DAoL
5 B -
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o app JEILEFIRIRIEOLE try-catch + BLYCRMCN P BT 5 Scanner &i—H] nextLine GEHL -

» LinkedHashMap % iigi ) JJE /752 € ; Book 78 & equals Hi hashCode f£ 1] 2.0 iU AT i) £2
/El\ o

o fEHAELEI I 2 5 LocalDate B ChronoUnit 5144 » ANAT 414 % H i R EH -

s BRI EER ALY  ERRSTENRN 2 Lk LSk - 28T A

T o

8.11 AEMHE

}MFERE

I BfERE - BE TR BERPERE)  MAGERT > BREeARENELIEE
EHW o (BB 0 FEE LibraryService 1225 loans f 71 » BIEZE ER
HEAT RS <)

2. BAERE - MG S SRR - g — K 5 o0 BER—IHERSE - s - #
BIBR service JEuf, Loan [N » app J@ & & #ER ©

3. BYEME - % FileLibraryRepository #Hier B —i€3: A{k (515 members.txt) »
FRENR BB o (7R © A EZEM b 92 ie 8 | B activeloans
W77k » FT I save B load —¥75 1% o)

4. BLASHE - R ER QA RS B A AR IRLERTR 56 A A K 2 dE R
BT Sy TERIATTEEAE » (37 « ARAERAE T Il ——fe (RORERE - R &gt P & o)
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