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Java 2 Platform, Standard Edition, v 5.0 1.5

Java Platform, Standard Edition 6 1.6
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REXEHFEHREE, BLEEMNEETEEEL THERESEE., SMNAEBEEHT
java.utilfljava.ioR i i, O T HEXLIRGIRF, "REREARFamE—f78# 217X
FERyimportiF 47 ;

import java.util.s;

import java.util.concurrent,s;
import java.io.#;

FoAtb TR 7R 61l fpr A e M It . (B, EA4SAYWebili £ http://java.sun.com/
docs/books/effective, /4 T A /RGIRISERRRAS, VAT DL B B4R 0 173X 26 5 06,

AR K> ERRIEH S (The Java Language Specification, Third Edition)
DLSICHIR . A —SARE N E AR H %, Javaif s L HmER, 0 (interface) . 2
(class), ##1 (array) FIEA6A (primitive), Wi =R 4 BEFR A SRR (reference
type), KEHIAMBAREMGR (object), itkALRAIEM R RME, KMKHA (member)
e (field), Ji#k (method), B3 (member class) Fiifk i3 (member interface)
R, KL (signature) HERIAHRMTAESERBAR, &4 D CHR EFR,

A H T —2 Y5 (The Java Language Specification) A[RIfIARIE, 5 (The Java
Language Specification) ARIMIE, AHBHAE “46K (inheritance)” fEh “F 3t
(subclassing)” B[R SCiAl, ARBAFER “BEO4R” xR, MEGAmBL, —/2%%n
(implement) T—/A4EM, &F /409 8 (extend) TH /M. HTHiE ‘g
E ViR BT OL T BT E TR 817, ABEM THAMMARIE “G%FA (package-
private)”, T AZAN[ILS, 6.6. 114 B {E FRIE AR MEARIE “fk& Vi (default access) 5",

A5t fd T—'ILE.& {The Java Language Specification) HiRHE LI ARIE, LiE
“FHAYAPL (exported API)”, sFZ WM PRHULAPI, 4%, 0. #:E% (constructor) .
B AFFEFIEIE R (serialized form), /¥ Bt BATATLAD %, #O%FEM, (RIEAPI
/& Application Programming Interface[fJfii 5, X B2 FFUL{# FAPIf A M40 (interface),
AT A lavail & iffyinterface 2 RUARIR A ) . F APIS 5 B2 Fr 10 P2 B3 WA 20 1% APIRY
F (user), TE2PYSCHL b {ERH T APIF 2 FR A iZAPIE /2 (client),

F. N, ESE. AT ILE SR AHAPIIEE (API element), S HAYAPI
B AT AR GE SCIZAPTRIAD 2 b U5 Rl R APITE B4 B . A (] 2 7 i 80 W1 LA (L 5X S APT T 32,
il APTES) it 3 M| £ 9% X F5X S APITE %, Javadoc T A 26 76 BRIA SR FERE A Tt 1F B 24X s T
AR, X HAERAR . A, AR SHAAPIE iZE R EASAE (public)
RKRELEODIALHFRFEZRIN (protected) & I Frtsy s 2820 5% .

© LBRHM Cavalf FHIED U Tl RS AR, $5 . 7-111-18839, — Gisitik
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F2E
BIEFHR R

*ﬁ%fﬂ%ﬁﬂﬁiﬂ%%&ﬁﬁ: AT LA B ] G X 8 (TP LA B 0 7 6 G R 3 %
AnfaT R OR A TREMEAE I b BB, LA e T R X G B 2 i 44 R HEAT RO & PP BR B 1

METRME, ATIEFEWRRERSF—%H, BWANGERERE—-T2/0H
EH, BH Mk, BNZEBIEFANTRBRSE B2, XTUREE— A%

MI# AL Fik (static factory method) , ‘ERRE—BEROLHMFESE, THE A
3k H Boolean (A< RbooleanfJ 32 ) AN B R, X4 i fbooleandt 4 3 Y {H £
% T —/~Booleanxf R 5| Hi :

public static Boolean valueOf(boolean b) {
return b 7 Boolean.TRUE : Boolean.FALSE;
}

R, #EL Fik5ki#A[Gammas, p. 107]1H K L) J WA A F . 44 H oA
RIS LT J i A B B T B T 0 k.

RGO R T IR EME P, A RE T g, RESETT kA
RAFMMER, ZHEEAIJLRES. :

BEI P ESHASRRNE—ARBET, ENEEK. NROEBNUERATEH
) e 4R TE R Bl AR R, W2 LA E M AR A T S WA MR, 4 m% P
W # 5 Fidik, fil4n, #iE2%Biglnteger (int, int, Random) iK [B]fyBigInteger ] fE A3 %,
#nF 4 JyBigInteger. probablePrime I & T/ H K £, RATE i, (14MRFIRA
b e 0 T XA )

— AR A E B AR . SRR B i A (BT — BRI i 4R

(www . ckook . com)
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HHARER, EINSESIRRAESEENBNTF LEHAR ., Kk EXHATRMFERE.
XX BRI APL, PRI A EIZAMAER, SREESWARIROHES. FH,
PR E A T X e BRI, WRERESFEROY, EESMR.

HTREL T HikA 4K, FILVENAZ LRRRE], 24— REE LA RRE 208
W, ARSI HEAREEER, I AR EREREAFRUMER N EMNZ X,

BEIAZE5MERTRANE _AREET, FLESRARTNMRMREHEIE— 15
&R, XERAAER (WEFI5K) TLAERBU MR E, B0 518 & 195K Gl & A7
R, PEATEEFIM, MGGl E AL ERNEE NS, Boolean.valueOf(boolean) s i it ]
TEPHEA: ENRACEI R, XF k%L TFlyweighttfsX[Gammad5, p.195], R
2R R R %, I H eI AR R, WXIEA T LR A i 12 7+ RE .

A LT 7k aeas o) 5 A A 1A R B A E A 4, X REA BD T 2 5 HE b 4 I 1E 5E A~ B 21 B
oS G B ST . X FPAWEFRIE R ) 4269 £ (instance-controlled), 435 L BIZEHILRF L
ANEE, EEZEESEATUMR TSR/ Singleton (WLHE3%K) HFRATLFLN (LB
&), BREMRAATENSE (LEI15K) TUHRRASHFERNHEN LG, B2 HXYa==b
B A4 A a.equals(b) Hyture, ZRRRARIUE TiX— 44, 'ERIE F bk 7T LUE F == 1B FF R A0
equals (Object) i, XFERTLARFPERE. e (enum) 2% (WLEE304%) MRIE TiX—s.

BESI AZSMERTRMNBEZAMEET, TNATLIREFEIR B 280 EMFA.E 8
MR, XHERNVELLER B ROFEM A T E R REE.

X PRGN —Fh R, APIRTLLE MM &, R XASERRARERAFR, LLX
Fh s e LB R & EAPTEBHEE Wity . X IECAE T2 TH N AYHESR (interface-based
framework, WLA18%), BAEXFIEZR T, BOHBE T HkRE T AABRE LT, #
AARER M &S i, BRG], 10 Typeyih & T 75 & BHE — A 4 A Typesty A vl &
Bt (WEAK) H.

Bil4n, Java Collections Frameworkfy 8 &4 O A 32/MEFI LB, 4r BIFRHE T A wl 22 /9
K. RAPEEFF., LPHAXLELIMELIHREL HEE T AT LFILRI2 (java.
util.Collections) #1 G, BrfiREX RIIREBLEIELAHH.

Bl fEAYCollections Framework APIEL S 3245 r 2 B 2 IR Fh e Bl H . B/N R £, BFb
{EFILBAE A B — A2, X ALPURFEAPIEC R Eyml, hRitaRE L ERm, H s,
W3R B {0 % R HAESC AT DU BRAE E /Y, PTUARA A & SRR A LA 308, (X Fhig
BT Hikkt, HEERE Pumilct 8 0 koI R E A8, i ARl R sg ok
MR B R, X —F RN (RES25).
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KRAEMERET] 75 & FR BT RIS LR AEA B/, Wi B %2658 T LABE % 45 o8
MR L, EMRTHEL HEMOSEIE., RERCHEUIMEERYE TR, 2
FCVFRI . h TR TR AT A b A B, 3 18X 5R % 36t R BB B & AT RR A0 A R ifd AT

RATHA L5 5] AR %java.util. EnumSet (WE325) BALHWER, RAREL
Fik, BNREEMHEHEZ—, BAENRRTRERERBP LD WRENTEG4S
HEE D, MBS HMERY—F, BET HkS B E —/RegalarBumSet 35,
AlongEfT3 s MBBMERIHSNMHEE L LE, L) #tiREJumboEnumSet L,
long ¥l 47 Ff . .

XA KB RMIFAEX T & Pk VR A AT WA, fnRegularEnumSet 7 fE 45 /NI
ARMIEPHEREIRS, BT REM AR RATIA P EMBR, &R A RAEN, FEH,
R CIE W REA 4740, th T REFE SRR M R ATRRA b 8 28 = H % P4 EnumSet 365,
& PR AGE A FE WA KO BTN T i S B R3S 2% 112360 B R EnumSet iy 5t
A-F2B0wT,

MEL KRR RATURNE, EREOUELBEL HiEOEM TR SEFE, X
FPRIGEHIFRE LT HEME TR #4444 4E% (Service Provider Framework) [J5at, fl4n
JDBC (Java$#ff 4%, Java Database Connectivity) API, R&EMtZIEZ RIS 42
g: EANMGRUEBLIA—ANRE, RINRSREZOZ PRRIEL LB, FOMIIA
ZA LI R,

MRS et FERP A=A FBEOAMN: RFELEO (Service Interface), X BIREELH
s $REEETEMAPL (Provider Registration API), X ZZEHIRIEM LI, k% il e
fritys BR%5 DilIAPL (Service Access API), f&% /1y iR SR HRIR %5 B9 SE (I . IR 45 Vil API
—RAVFEREAERE Fini e XFERRMAEN R, WREAXHEMIE, APIESEE
BOAKBA— A6, REVIRAPLE “RIEMBET ", CHE TIRS IR ZHERG LR,

AR 95 1R 065 HEZR AU S DO A4 PR T RERY . RS 3REEZ 421 (Service Provider Interface), iX
SESR L TR CIR IR 5 SR BRI B, an R MRS R0 H 4 0, el ukdk B 2 RRIEM, I
ik RO AT LBt (%534 ). * TIDBCH, i, Connectionih MRS H: 1,
DriverManager.registerDriver /&4 it API, DriverManager.get Connection & I %5 157 API,
Driverst &R 5 #E - F 0,

MR 55 8 6 & HE SR B B B A b, Blan, AR% U5 APIRTLAKI A &AL 2 (Adapter)
B [Gamma95, p.139], EE LR EFEMEFEFEOMSE O, FHRE R BAHLH,
BE— A MRS RO 0 — BRI

(www .ckook.com)
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// Service provider frémework sketch

// Service interface
public interface Service {

. // Service-specific methods go here
}

// Service provider interface

public interface Provider {
Service newService();

}

// Noninstantiable class for service registration and access
public class Services {
private Services() { } // Prevents instantiation (Item 4)

// Maps service names to services
private static final Map<String, Provider> providers =
new ConcurrentHashMap<String, Provider>();
public static final String DEFAULT_PROVIDER_NAME = "<def>";

// Provider registration API
public static veid registerDefaultProvider(Provider p) {
registerProvider (DEFAULT_PROVIDER_NAME, p);

public static void registerProvider(String name, Provider p){
providers.put(name, p);

// Service access API
public static Service newInstance() {
return newInstance(DEFAULT_PROVIDER_NAME) ;
public static Service newInstance(S5tring name) {
Provider p = providers.get(name);
if (p == null)
throw new I1legalArgumentException(

"No provider registered with name: " + name);
return p.newService();

BEIM DENSOAMRBET, ALIRSHLXIIHNHR, ENERBESENE
B MR, EAASEEEMLESRN, ERYSHEMRAT, LLHEY, Xl % E
RPEERRIE MRS Y

Map<String, List<String>> m =
new HashMap<String, List<String>>();

B 3 X B 2 ROR RO, MOREE R, X-TURAVEIRMRIERRGER, HEA
THETL ik, WiESRTURKRBIRYSE . XHRELRTHES (type inference), fi
n, RikHashMapf it TiX/MET)

public static <K, V> HashMap<K, V> newInstance() {
return new HashMap<K, V>();
}

PRk T LA T ) 181 3 A9 AR AR L T i B SR A
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Map<String, List<String>> m = HashMap.newInstance();

B — K, JavaRieas 76 11k 25 U LA R 5 36 R ch BT X A 2 B0 S, (H 3 R AR A
1.6 (k8758 o 5% 2 0k o

WA, FIRATRRAL.620 1k, PRI A LB anHashMap i A T) ik, (BRFLL
EXETHERERACHTARS, EEREME, TURXENBE L KERE NS
(4:PE~L IR

BEI AEMEERSET XNMRASLAENRESRIPOMISE, RAEHTFAL,
MPAHNBETL PR EIRAEA A%, thEEmk, G, EHHCollections Framework
oA (] 5 (B R SE L 260k, XA ATAER, (BRI S HRAE, b ERERr
R{EHE A (composition), MiAR4kRK (WHE165%).

BELI AENEZMRAET, ENSHENBSHEXFELREEMES, EAPIY
OB, BN R B IS REAE APLSCRY BT BRI R, B, R TFRE T B A T i
DRAGEFOIORVL, WHEEWMALGIE A, ZRIEHEMED, Javadoc T REAH —F
SEBFIRET k. Fb, Rl ERREE R LEGHETL, M ShREn 6
B2, WATLSRANX — %%, TR & L J5 s — i 25 .

o valueOf — AR, ZARBEE AL S NS BAAHRME, XENBET
775 ik b R A A i T

-&—wMMM%—ﬁE%ﬁ%Wﬁﬁ,Eﬂmﬁﬁ(ﬂﬁn%)¢ﬁm#ﬁﬁﬂﬁo

* getInstance——3& I8l ity 5 Gl 1f 5 i 09 2 MOk R 19, (B R A REGS U8 5 S 8 AL R A
A, % FSingletonfeilt, %4 kA S, ik BW—m LG,

* newInstance——{§& getInstance —#£, {HnewlInstancefE#S i {738 5 1945 /4~ L G805 i 5 K
b 5% B A [

* getType——{ getlnstance—4¢, {HRLET) H kb F A RE A I B4R, Typekn
LT J5 i Bk [l 3 S e 7

* newZype——{§newlinstance—#¢, {HRE T Jkib T AR AR BEER, Typek
AR LT 05 i FR m fR R 2A,

WM&z, BEL HEMAAMESRBEARL, ROEEBMENEZANKL, B
LI@WEMEE, HEDSE KRR REAAOWES, AELERET .
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(W22, mmsTmEsswnETRRAIRE 000 |

FEL AR A AR RBRYE: ENMARRTFY R K RO TESK., %EH
—ARFORBERMIE B ROER R OIS, XEREPH LN RELEN. GHHER.
BHEMNESRURGHHRBE, SHBE200 k. SEHR. WRIETE. %L,
MBERE, W%, REBMAELILA TSP S A IERNE. '

PRI, FiZHAPFAES R ERE SRR TIR? B R — 2 6k A
# (telescoping constructor) #z, EXFHEIT, RIBME - NELERRULES, B
SAERAE -ANESE, BEAAMANTERS S, KHEHE, RE- N HNESOSHIE
AEZE. THASRE, AT RREN, ©HBRMYA g

// Telescoping constructor pattern - does not scale well!
public class NutritionFacts {

private final int servingSize; J/ (mL) required
private final int servings; // (per container) required
private final int calories; /I optional
private final int fat; . /{ (@) optional
private final int sodium; [/ (mg) optional
private final int carbohydrate; // (g) optional

public NutritionFacts(int servingSize, int servings) {
this(servingSize, servings, @);
}

public NutritionFacts(int servingSize, int servings,
int calories) {
this(servingSize, servings, calories, 8);

}

public NutritionFacts(int servingSize, int servings,
int calories, int fat) {
this(servingSize, servings, calories, fat, 0);

}

public NutritionFacts(int servingSize, int servings,
int calories, int fat, int sodium) {
this(servingSize, servings, calories, fat, sodium, @):
}
public NutritionFacts(int servingSize, int servings,
int calories, int fat, int sodium, int carbohydrate) {
this.servingSize = servingSize;

this.servings = servings;
this.calories = calories;
this. fat = fat;
this.sodium = sodium;
this.carbohydrate = carbohydrate;

}
}

HIFBE R L BIRIB R, A EFIRBAEOM &S, EiZFRPRE T ERENH
HEH.
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10 For 3

NutritionFacts cocaCola =
new NutritionFacts(24@, 8, 100, @, 35, 27);

EAMER AR EEFSHRAABRRRNS Y, HERAALAHENERE, EX4
B Frp, WA fafhis T—MERH0, MR QUL RX6AN B, HEKEAFEAM, Hd
RBES B A, BREREEE T,

i, EAMEBEXT, ERASAHSAKNHR, FPRRLLARARE, FL
5 R B, AR E A D R A B, BAURAT AN B X B BOR AT
., ~KERVHANEHE SR EMOMEIR, WREFIRS/DOBE T A RA2H
WM F, 4% esth A& e, (BRBFESITH & HBLEIRNT A,

B F LA B SRR, B S R R ED S, BlJavaBeansii, TEXFEEAT,
AT E2HE Sk oldat s, RGHAAsetter 5 RIRBEBEASVENSE, UREAHX
F AT 2 2 5

// lavaBeans Pattern - a1inms inconsistency, mandates mutability

public class NutritionFacts {

// Parameters initialized to default values (if any)
private int servingSize -1: // Required; no default value

private int servings =-1; //
private int calories = 0;
private int fat = @;
private int sodium = 0;
private int carbohydrate = @;

public NutritionFacts() { }
// Setters

public void setServingSize(int val) { servingSize = val; }
public void setServings(int val) { servings = val; }
public void setCalories(int val) { calories = val; }
public void setFat(int val) { fat = val; }

public void setSodium(int val) { sodium = val; }

public void setCarbohydrate(int val) { carbohydrate = val; }
}

XA T ERAERERNAR, BEWA A, RECERLHIMRES, X4
IR IR R LR S

NutritionFacts cocaCola = new NutritionFacts();

cocaCola.setServingSize(24@);

cocaCola.setServings(8);

cocaCola.setCalories(10@);

cocaCola.setSodium(35);
cocaCola.setCarbohydrate(27);

AR, JavaBeanstis [ G A HMEMGR A, FohHrkd Ry B TILAEMS,
Ltk A2 b JavaBean T fb &b T R— AR A, R THOGE T AL i 25 2 BT A Btk
RIF—Bt. REERALFA-BRENR, BEFEEM, XFRKSEEERN
KR, FHikelidektoBlE. S S —SARET, JavaBeansi X[k T {2
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AMAART ROTH (LB155%), XitdERF M HBONS kMR EHERR 2.

ot R e, IR RV E MR Z AT, BT “HREET g, FTLATRAX
SR, (HRXF AR TS, EXERPROEM. i, EREKEETHFEER,
Rl Ay 45 1% 2 700 W ORAR B S E ( PR Z RS FE XS B B 1 il freeze 75 2%

SEEAR, DA B SRER N, BRERIERESLEREXIBEN L2, BIERIER
JavaBeans B I8 2 4F H I AT % . X Bt Builderfi[Gamma95, p.97]MI—FifER . AE#E
AREEMHMER, fEiLEFomFARA S ENSEARRES (REBET), /BF -4
builderxf % . #AJ5% FiEbuilders & F MR Fsetterty ik, KX BEHBMTARMTES
B, RS, % P VAR G 2 Mbuild )y kR R AT R RO R . X/ builder & EAYREERY I
B R%E (RH224%). Tl ernel.

// Builder Pattern

public class NutritionFacts {
private final int servingSize;
private final int servings;
private final int calories;
private final int fat;
private final int sodium;
private final int carbohydrate;

public static class Builder {
// Reguired parameters
private final int servingSize;
private final int servings;

// Optional parameters - initialized to default values
private int calories = 0; .
private int fat

private int carbohydrate
private int sodium

0;
0;
0:

public Builder(int servingSize, int servings) {
this.servingSize = servingSize;
this.servings = servings;

}

public Builder calories(int val)

{ calories = val; return this; }
public Builder fat(int val)

{ fat = val; return this; }
public Builder carbohydrate(int val)

{ carbohydrate = val; return this; } .
public Builder sodium(int val)

{ sodium = val; return this; }

public NutritionFacts build() {
return new NutritionFacts(this);
}

}

private NutritionFacts(Builder builder) {
servingSize = builder.servingSize;
servings = builder.servings;
calories = builder.calories;

ckook.com)
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fat = builder.fat;
sodium = builder.sodium;
carbohydrate = builder.carbohydrate;
}
}
i #FNutritionFacts B A n[ 28 (1, A MNEINS B i fE—/1-#/ . builderfiysetter
75 %8 Elbuilder 4 & , LA(E AT LAIE A A SE R K . T 2EE il .

NutritionFacts cocaCola = new NutritionFacts.Builder(24@, 8).
calories(100).sodium(35).carbohydrate(27).build();

CXFERMEPERNRESRS, EAEENR, 5 FRiE. buildersf XEM T A& 6T
A%, B AdaFIPythonrh ) —#,

builderfR 44915 8% —#E, FTLAX K SBORMLI R KM . build 5w LIS K X 262y 5 & .
WS H O builderds WH XM R 2f5, FHFEMRRMA RbuilderR (IF39%) HHEMtiTh
B, X—AMREE, mAER TEMAKRMA:, dbuild)y kg B %Ml llegalStateException (1L
HO0%K), HEMFMELPIZERHER THALREE (RF63K). :

X EANSEBINEVRENN B —F R, 2 setter T i3 IR S L AFFA BT A
BEHITRE . MBZLRKAERAGEIME, setters ik £ # i Tllegal ArgumentException, iX
AL, B —BA5d TIRMNSH, LRI KB R AR, mAS2 % & A Fbuild 75 %,

EHyE AL, builderf) (B EH1E T, builderd[LAF £ A1 (varargs) ¥, #i&
WAt G E M, REEA - ES . B hbuilderf| B MA G ERIEEB 25, K
HEZVAABSY, ENRATLUA 204, B3l setter LA AT ER %,

Builder#is+4r Ri&, ®LAFIH H A buildertgt £ 418, builderfy 2% 7] UL 7E G H X
S gt fr R, th R CARE A5 A G A S ok 2 . builder®] LA B ShBUFE AL e, (5] 4n 45 0k €
HEXH R B sh TS,

X E T Z¥Wbuilder A pk T — A~ R4FAIHH % T) (Abstract Factory) [Gamma95, p.87],
BAIE, &P DX FE— D builder (828 5%, (EiX5 LB A Mintld— 18 24
MR, BEMXFMAAZL, FEAEAkE Rbuilder, MR HRE R THRA S8 EHAR
A, RE-MzA (LF265) AL E B A fbuilder, TR ENITEM BRI A RIAIR 5 .

// A builder for objects of type T

public interface Builder<T> {

public T build();
}

R, "LLFS BiNutritionFacts.Builder2 3 5¢ ¥l Builder<NutritionFacts> -
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5 f5 Builder SE il i) 77 {358 & FIl A PR G EECFF 26 %Y (bounded wildcard type, HLE5284%)
K RAHRBFMI LR BH ., Hldn, FTEHRALWESENTANEE, EFH—A% Pimigate
Builder s {5 3§ #y H fth «

Tree buildTree(Builder<? extends Node> nodeBuilder) { ... }

Javarp £ G &R T.) S Bl & Class X%, Finewlnstance 5%k 3¢ X build A i) —i4r . X
PR & BT 2, newlnstance 5% B2 EEHHLM LS HERE, XM EFLE
REM AL, WRERATUGRIMESWES, ROASKR5HIFEMNEIR. HR, F92
Ui A8 RS 44 201 7F iz 17 4b B InstantiationException ¥, # Illegal AccessException, 1% #EBE A # 3 b,
A J5 {8, newlnstanceJ5 #3823 154 th JC 2 43 85 1 tH AU (T 5%, B {#EnewInstancefik Z 4H 5
Hythrows1f), #ifa)iEid, Class.newInstancest3f 7 HFH o) F ¥ &, FiEikitAyBuilder
FORA TXEARE,

BuilderisNIHL A EA SR, ATEIEM R, SAECREMMER., BRAIE
) 2% AT HAE KB P ATREA IS 2 W, (R ESLSE + o MMREAUNG I T, T e dok ol 1) i
T . BuilderfiiZUR LE T #4E S RXEINITK, B ERERRE A EAEM, thind
PTREEZANSH. BRICE, FRETREEZREMSE ., R —IFhk G S
L7, FFRFELZANSHM AR MR, A TCHEIEH, LA % R &6
T Bf/toAthil. Bk, % Faf—IF Gt eE A ReE,

B2, WREAMEBREBSI YRA $AARK, & A X8, Builderst X3t
A AR, FEIELAKEHSBEDR TR, S50 &SN E &SR0,
fi FiBuilderf 2R 2% P i AU 45 5 5 F R4S, 9%k % thtkJavaBeans & i 4,
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SingletonH { {X # 5 Bl fb. — kA F[Gamma95, p. 127], Singleton;ii H # i K R AP LA
JB_EWE— R RGO, Hannd O R S O ARG, & £ & % Singleton &1k T 5 E £ a5 Al
KEA+T 2B, BALEKESSSingleonFBLIKH, BRAFEEA ML RRMEEN,

feJava 1L.SRATRRA Z AT, SKBLSingletondg PAN TG i, X W Fh 75 ik AP BE4E 40035 28 (R #5 0 L
fit), HFHAFMBERR, CLERVE PRAES U RIZAAME— K6 8 —Fhikd,
A WA R A finaldd .

// Singleton with public final field

public class Elvis {

public static final Elvis INSTANCE = new Elvis();
private Elvis() { ... }

public void leaveTheBuilding() { ... }

FAA it 2% (U — ok, R L BIL 2 4 10 ik & final iR Elvis. INSTANCE, i Fjk/b 2
AMEEZ R AR 2%, FrCARIE T Elvisfy & JHME—14% . — HElvis2i# ik, HEeHE
— A Elvis i, AEWMAL, BPRIEMIT AR SR X —5A, HERBE A SHE
LAY 25 P o] LA B AccessibleObject.setAccessible 5, @it R SHHLHI (W45534%) 18 HFL
A ds . aRTEMMEXF I, TEAE Sk, L EfEs 2R QIS A SL 6 i fs
b H S

TESCELSingleton U3 R kR, AFAMBRAENBEL Hik.

// Singleton with static factory

public class Elvis {
private static final Elvis INSTANCE = new Elvis();
private Elvis() { ... }
public static Elvis getInstance() { return INSTANCE; }

public void leaveTheBuilding() { ... }
}

%t T #5 A 5 ik Elvis.getinstance (I Bi G I, #B&EER 43281 M, L, kEfrss
B A AIEIvissE 5l ( ERTRERRIRE ) .

AR BN EEAFETE T, AR Bk A P IR S A R B T ax 4~ 2 —/-Singleton
A WSS inal Y, FFLLZEE RO EMBIMNRSIH., AR SEE%ELARS
fEfI L% . BARARIVM (JavafZfil, Java Virtual Machine) SCHLJLPEIREBHE T F
B UR A R .
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T HENRBZ—ET, CRET RENE: ERREHLAPIRTR T, BT AR
%%@Eﬁ%$mmMWE%aIrﬁ%ﬁﬂﬁiﬂﬁ—ﬁﬁ,@%-Eﬂumﬁgﬁﬁ&.
Eb A g O 44 TR % 75 5 B SRR Il — A ME— R SE B, 38 T AMRB 5IER (WB274&) A
Ko XEEH 2 Al EA AL, publick (public-field) A9 i LB M 4,

) TEFIRX I —F0 )5 i BRI Singleton 26 28 A& =] 7 51l {LAY (Serializable) (WL#E11
), (UXEABF N E “implements Serializable” & A5AY, 4 T #4731 iiF Singleton, 4%
2 B BT A Sk (IR AR A R (transient) {9, 4R ft—/ readResolve gk (W#774). &FMl,
BT — D AR L BIRt, &R& 01— A FAsEHl, taih, EROMBEFHR, &
T8 “BREMElVIs”, 4 THIEXFMER, EFEEIvis AN A T X 4 readResolve J5 i :

// readResolve method to preserve singleton prope;ty

private Object readResolve() {

// Return the one true Elvis and let the garbage collector
// take care of the Elvis impersonator.

return INSTANCE;
}

Mlava 1LSEATHRAR, LHSingletoniEFHE =FA k. AERSE - MEERNSTEMNK
ZEHAY,
// Enum singleton - the preferred approach
public enum Elvis {
INSTANCE;

public void leaveTheBuilding() { ... }
}

RGBT R LS A ARG EML, B EEMRR, bRt T Fses, gt
B 1k 2 kR e Bilfl, BRGE R 76 1 % 5 A 0 P SIS & I e OB 1 . AKX R 5 B IR A T
ZFRM, (HE¥EAENHIFELY TG K N % ASingletond) F 14 7 ik,
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ﬁﬁﬁ,%ﬂ%%%ﬁﬁﬂﬂ%ﬁﬁﬁ%ﬂ%ﬁﬁﬂioi%%ﬂ&ﬁﬁKﬂ,ﬁ%ﬁ&
NFETE [0 M REE S P E XA RS S RICMEE, REMK, EIOmKa e
AHIMAL . BATFTEAFI XM, Cljava.lang Mathsi# java.util. Arraysfy 5%, 845K R
O 8 B K R B ARSE ik ek . B b AT LA i java.util. Collections A 2., #85%
B DRI R A % (RS T ik, WE1%) Aslek, BF, BaLURAX
Fhkitfinal 2k B 4L gURK, DAY RiZ Mk . '

EFE TR (utility class) RABWERFL, LM ERAEMEL. A, DR
AMERMHILT, REESAPRE-ALAGH. ESMGEHESE (default constructor),
MTRAME, EAHES SRS REEMAX S, £CRTHIAPIH R TLLER —
LWL IR BILRI,

SEELHFRUARAMELRBHZEARTRESML, XRARBE, EHTLAW TFKIE,
HRIZFRBATUEKGI, SEMBEZELIRGA A, UHXFRRE LT T HA T IR
(1T, Rifi, A —SE0E S I Mk TUARRR 2R ATk pift, T RAMRFAY
WAMHIE RN, RIESASERBEOBER, FERMNAEEXAN RS EHER,
ERAREHEHILT .

// Noninstantiable utility class

public class UtilityClass { .

// Suppress default constructor for noninstantiability
private UtilityClass() {

throw new AssertionError();
J

. // Remainder omitted

H T B 3 RAAA M, BTLAA AT LATE % 2SN 1] 2. AssertionError s & 4%
A, AR BT LAE G A5 /D R 2SR PO R R A 28 . B IR IE I TS I TR AR & ok 32 6
oo XMAMMBEARERAE, FROESREC IR REEH . Rk, HeE
O i 7 Ao R A AR v 3 — TR, B FTR.

PGB LA RIER, BER—-ADRTREW T2, FENEESRTLH RSBk
HoUR B2 (superclass) #9i2%, 7EXFMEE T, FMBHE THROBREERTEMT.
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[g&&gﬂﬁﬂﬂﬁﬁmwﬁﬁﬁ}: ;jfif?£i¥;5f3f:' | j

— KB, AT AETE A X ST AN R 1E A Uk TR SR Y B f R 1R — MM R ThAEAY BT R . A
7 ABEPRE, X7, RMNREAAER (immutable) (WE15%), AL TLABER,

ok — AR B BT B, % I R I AYIE 4D «

String s = new String("stringette"); // DON'T DO THIS!

1% 18 A7) 4 o Bl P AT B B B 0 61 B — A~ BT A String S8, (H SR 33 B0 61 e % 8 (1 BV A B0
VBN, A Swing) i BMIS B (“stringette”) A B k& — A String L, ZhRED i % [H
THE R AN R, RXFHERE - EHRR, ELE - EFE AN %
kS Bl H R T A4S 4 A String SE

ot FE IR AR A T B <

S5tring s = "stringette";

XA A T —AString SEH, i A& kAT I EER O — A s fl, mHE, ©
ATLARAE, M TFHRAEER —SELILhETmAE, RECMNOSHENEHE T EE &,
ZAHREt &P E AULS, 3.10.5],

TR RO THEL HEk (WE145%) MESMATES, @HTUERSBET
Mm%, LGOI ALENNR, Blan, #& T JkBoolean.valueOf (String)
JLF B2 % T 438 8 Boolean(String) , 443k 8% 78 43 v i VR I 5T & B — S i A 4
MmEFA LT M MR RX P, Ghr A &5k B,

Br TEAARIEAMR 2, WU ERBECHMASEESA TR, TRt 1
By, dbBw WK R Gl, Hhi R ERDatext &, EA0E — B 5 H k2 Gt
AHEL, XNRELT -MEE: KPH -4 AN, HH /1 isBabyBoomerF ik, L
EAAREH—A “baby boomer (HFH@EMIHAN/NZ)", Bmifil, AKX AR
& A T 19464 £ 19644 Wi .

public class Person {

private final Date birthDate;
// Other fields, methods, and constructor omitted
J// DON'T DO THIS!
public boolean isBabyBoomer() {
// Unnecessary allocation of expensive object

Calendar gmtCal =
Calendar.getInstance(TimeZone.getTimeZone("GMT"));
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gmtCal.set (1946, Calendar.JANUARY, 1, 0, 0, 0);
Date boomStart = gmtCal.getTime(); :
gmtCal.set(1965, Calendar.JANUARY, 1, @, @, 0);
Date boomEnd = gmtCal.getTime();
return birthDate.compareTo(boomStart) >= 0 &&
birthDate. compareTo(boomEnd) < @;
}

}

isBabyBoomer%g 7k # 18 F AU %, #B4FrE—/>Calendar, —/~TimeZoneF#|>Date L,
XRANBER, THARAR S MHILE (initializer), B TXFBERMK TR
class Person {

private final Date birthDate;
// Other fields, methods, and constructor omitted

[ax

« The starting and ending dates of the baby boom.
*f

private static final Date BOOM_START;

private static final Date BOOM_END;

static {

Calendar gmtCal =
Calendar.getInstance(TimeZone.getTimeZone("GMT"));

gmtCal.set (1946, Calendar.JANUARY, 1, @, @, @);
BOOM_START = gmtCal.getTime();
gmtCal.set(1965, Calendar.JANUARY, 1, @, @, @);
BOOM_END = gmtCal.getTime();

}

public boolean isBabyBoomer() {
return birthDate.compareTo(BOOM_START) >= @ &&

birthDate.compareTo(BOOM_END) < 0;

}
}

i itk S5 i Person 2 FU7E # 44 LAY B 5% ]t Calendar . TimeZonefDate 35 f§il— ik, ifiAsJ& 76
4 % A FlisBabyBoomer i 5 A G Ht iX 2652 ], 4ntRisBabyBoomer 5 B #i M B HbIA A, X Fb
ks R ERR SR, ERONE L, SFAH-T Rk, FRMWRAFEE2 000ms, i
MHE R R A R F5130ms, KR T250F%, BRTIRMmMERE 2, REAE L hEMFEW T .
fiboomStartFiboomEnd )\ J& B4R & e final i A, X e H AR AR B VEME LN B, M
(73 AR 5 AR, (B, SRR R A SIS, B hCalendarsk FH ¢
HACHT B 5 5.

Akt fa Person R i fN 4k 1L T, ‘EfyisBabyBoomer 75 i HAGE A WA, APk A
LEDHILBOOM_STARTFIBOOM_ENDI , afiih 3 iR #1464 (lazily initializing) (JL5571
%), BRAEX X L5 ) 26 1L3E SR FisBabyBoomerJ; ¥ 3 — ik e R R OB ik 47, W45 W] BT
BRiX SR VER ML TIE, R ABIGXFEM. EAERMEAL A & WA —FE, XM
SEHEAEIEME R, AL EEREREIIRECLBRMATE (LESS5K).
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fEAKBRTERAGITFH, BB Ao & AR R fehs i & I, A A EMwgmitt 2
AEHEE., HALHBNHFASRIX2WE T, %EiERE (adapter) MIHSIZ[Gamma9s,
p- 1391, H AR (view), BRBRITEH DML CRDEBIEL S EENE
(backing object), Mk /G & 3Rt — T LABAMED ., HTERERTEENRZ
Oh, BARAMAREEL, BRI A B RO EERETS, CAEENREER
xSl

filtn, Map#k A fiykeySet ) 2K [ i%Mapx & 1 Set# F , 3t b (2 & % Map b i 45 1 fi
(key), MLFERRK, H1R4EKIHEMkeySetdfRi% oIk A HSet L Hl, HE, HF 4Bl
Mapxf &, scbn b4k i fikeySet#iK [l [ £ Set sk ], B IRAER 3] ) Set s 5] — A i wT s 2
0, AELRE FT A7 38 [ At R AE Th BE LR SR 2436 oh — AN 8% % B A S (L I, A 3L
AR [ R B R AL, B BT i R — 4~ Map 52 il 32 . B Ol keySet{il B X &
I 2RI T, Hb R A SER,

fElava LSRATRRA A, f—FOIE R ROF %k, HEA %4 (autoboxing),
ERFEF A EA LB ERIEA KR (Boxed Primitive Type) A, HBEH DL
i P E&ﬁ%ﬁ{ffﬁﬁéﬂi%’éQ*H%ﬁ&#iﬁ?@z{ﬁf%%%Uﬂf?ﬂ%ﬁﬁﬁk, HRHBHELM
B EAERE L LA BRHIDMED, EHERE LA BRI RAZEN (LK), ZET
HHIRRFY, EHRFAHInGEER S/, Aok, BFSUEMlongHik, Hhinthik, Tk
HH A InUE S .

// Hideously slow program! Can you spot the object creation?
public static void main(String[] args) {
Leng sum = @L;
for (long i = @; i < Integer.MAX_VALUE; i++) {
sum += 1;
}
System.out.println(sum);

}

XBRBEFAHMEREER, HRELLESNES 3 —x, REHITEE T 18, &
Btsumk 75 ] B Long fij 4~ & long, BORE B T K229 £ 21 Long 3% B (KR &8k 1
Long sumh B fnlongf ¥ — A5 61)) . Hisumf 7 B M Longik ik long, 7EFRAINLE FEEfs
I A A A3ED IR LB T 6,88, ZEVERAE . ERARMERE YD LA ARAALY, 25,0
AERG AR,

AEHBNDEF B P BONERORE QM RN IER B, RV IZERT
AEHLIEE S B 7, MR, T/t AR 3 AR BB T, FiLL, AR
RN Bh VR R AR W O A, A B ZEBLAR AT VMSE B | 0 it i R R AR %
RIEFROTEWE, RIS RN, O R A,
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Kz, il B LRI £ (object pool) {4 G X S H- AR —FiaF A%, BRIk
b R GO AR TR . FUIE TE A8 1 X G ith i) S8 R 3 G () k2 B U A it . R ST
Bl P S AT R AEF & BtAY, B EAX SN RAEW AL, mH, B ER 7 aT a6
FRiflvr RAEME A - E B R, HE, —RifiE, #9 A M Rib 4 ESLRBFER
AL, BB MAAELE R (footprint), JfHiE & MiHMERE. BAARIIVMSZILR A i B A LAy SL
PRI, JCERETR2F 5 b & il B o Rt 19 PERE

5K B MRREIIRPARX KA R (defensive copying)” HINZE. FKHIE
B “SRREERIA X RAG, HALCRBRINR”, mAE30RMBL 24 RE% R
MEAME, EAERRRAAOMR”, EE, EREMARPERE LR, FEAH R
fif A AR S i kT BN B 3 B i A tHAY R . 6 M R RESCHE R P L,
2 FBAR ARG 2R s 00 A 2 3 GV SN R &R i R F P RE .

(www .ckook.com)
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YIRAF TERNFOIES (HLCHC++) He i B RA LR B ThRERT A FAon B, &
FRMTEXEREMES, BALNKHAETHRZE, ENSWADHEK. YRE—KS
Pt R EThRERIR 5, KRB/ XFMAEASATEY., XMELLME TXENENLR, A
HCABREZIENFEROFN T, HLAR,

7% JE T XA fa] 9 Ak S BL A B -

#o%. MRLBHNRIIA

// Can you spot the "memory leak"?
public class Stack {
private Object[] elements;
private int size = @;
private static final int DEFAULT_INITIAL_CAPACITY = 16;

public Stack() {
elements = new Object[DEFAULT_INITIAL_CAPACITY];
}

public void push(Object e) {
ensureCapacity();
elements[size++] = e;

}

public Object pop() {
if (size == @)
throw new EmptyStackException();
return elements[--size];
}
YETS
# Ensure space for at least one more element, roughly
« doubling the capacity each time the array needs to grow.
*/
private void ensureCapacity() {
if (elements.length == size)
elements = Arrays.copyOf(elements, 2 * size + 1);
}
}

XBERF (EMIZMRAFLE26%) FHERRARMER. TRaMiK, tHs
B Ty 3l i g — SR, R AR R R R R, A, XBBRFEA A
AT, B R B W g TG ZD A N, S T AR SR N, R AR A B
KBWFIL K, ERRAOTR T, XFANFIRS SBREMEH (Disk Paging), HEFH
B kW (OutOfMemoryErrorfifizt ), {HR X Ff 4 M FE4H 0 Euie b L

W, BAFREEAETRNEREE? mR—MERK, REHEE, o, Mk
S R A SO A S S R R E e, BRI A AR IR R A I RX A &, SilhA S
B, XAEEA, g et 2 fid 3] A (obsolete reference), Friffyidt #i5]

(www .ckook.com)
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M, 2kt RS mu ARSI, fEAGh, JLEFelementsB R “TGEE# 45 (active
portion)” Z SpAIHEAT 5| FA &R L AR . G Bh B4y & HRelementsth T hr/h Fsizefy AT 3.

EXF AR BIWRIIES &, AFERERRBER (FRXBENFERRA L &R 5H
(unintentional object retention)” WA Y), R — MRS MW LE IR R K T, I
L, B EIAL G A A S AR B A X R, it AL A 23 20 88 plX A4 3 R B 5 | A AT s
. MERF LRI MRS ABE LR ﬂﬁ@?% &nﬁﬁﬁ?%ﬂﬁ&ﬁ%%&ﬁ
e WAL Z 5, I X RE s BT £E Y T

R AR IR, — B RS C B, F'% ZIX LS| HBp AT, 3 F Rk
BlFrhpyStack K E, HE Aok, R emsI Hsid T, poph Z:MEITIR
AR FTR

public Object pop() {

if (size == @)
throw new EmptyStackException();
Object result = e?ements[--sue]

elements[size] = null; // Eliminate obsolete reference
return result;

AL 5 R 5 — AN AP bR, AR ENLLG ok ol iR s fRBR 5| AT, Pk 45 o B b
NullPointerException 5% , ifi A& I IRIZ T 2. RUSbEMHEF it eats
=1i0/8

YEF RE RO RS R LRI, TS E s A M TFE— AR5
A, —HERFAHHZE, RitEilas. KX HMBERLE, WRERIIFHEN, HA
RHEMSAERFRGFAMREL., #2423 AR ER—MAHIL, A RX—FILEFL. B
it S5 | B 0 75 0 R L A A% 51 PR A A S AR RO Ay . A R R A R R R 0 VR R IR TE
Bl N E LiE— R (WE45K), XSRS A AT A 4.

A2, Il PLZTE 225 HVE? Stack Z BB 7 1 4% 3 & 5 T8 22 N 77 ik s 109 S AR 2 (R
M&EZ, WEET, Stack2 i ©F®A A (manage its own memory), A 4% (storage pool)
& TelementsB4l (MRSIHNTT, MARMEREY) 9 TE, BAFEHEIR (18 506EH0E
X) L FER L LY (allocated), MiBAKKMHOMITENL  B6) (free), HERIR
[ W 28 I AN Gl ax — p5 s X TRk B 2 i S, elements B4l b i AT A 4 22 51 F R 2 4 %%
RARKF AaEBAIEEZH o A EER . B 0T CUHEX A 0 E mbr ik m e, it
LEMRER . — BRATER R TIEEZ S —Esr, BF AT L5 X o,

—BE, REARACTEREANS, A AR EHA AR FAE, — BTERRN,
W12 7 38 R & A T 3 G 51 AT B 124 1

(R
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HARRBEA—NFLARREA, — BIRIERSI AR R G, CRiRASHiRsH,
Mt E 3 EA A Z G RK— B AR RER b . W FiX A WS, A LR T e iR
RTGR. MRIREFZLIIHORT . REERF ZIMEEXN TR SN, %50E
B, ABLREFTLL it WeakHashMap R E 7, YA MMt 2 G, BIRE B3 Hme.
I R B S R AT IR A o SRS A by AR S0 S | T A A (B Ue 2 bt , WeakHashMap
AH L.

oW NN, “RERMEMRAYMRESHE L FARMRESWE, b
8, KA BHEcEEAEME. XS T, A7 %N A Hh % B % F A6,
XTEER TYERT LA — /N e & 48 (7T & Timerst # ScheduledThreadPoolExecutor) 352 % ,
B 7T LA 7E 45 2% A7 7% 0T 4% RO B 05 A HE 4TI B . LinkedHashMap 2 H & 1
removeEldestEntry ik W AR A B b LG —Fh H . M TEME RS, L0 EEER

java.lang.ref,

HAERRHFEAFTLRARALU BB, MREEH T —IAPI, & PEBIEXA
APTHFES 1, 20984 B A BGHTEM , IB2BRAER RIS, TSI ATER., iR
1e] {8 S B 24 PR 3 [l W Ay e 5 B RUIR 20119 33 31 B (weak reference), fildm, S
{47k WeakHashMapHh 1) g

HT AR A 2R R R, FFLVENTUE—-ANRE b EERLE, £8
RA AT A A AR , 3% {5 B) THeap ¥ T B (Heap Profiler) A i % B oAy 7 it i v i .
P, o 5 RE 95 78 N A7 Tk 0 % Az 2 Ak S it 4 o OO0 0 2 ), R BEAE SR A, IR B4
AEMT,
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e . )

# 4tk (finalizer) @ FAATHA G, LAREES, —RHFEATARLEZN, FH
SEEHESSBUT AR E . BREMEGE, LRI EBYERE, YR, R HBhaHTH Y
A, BAVHEEARSZ B NEEHEAE; (HERESY, RiZEEGE A&k,

CH+HIRR T A Bl “AEIELEE S LY ERC++ T2 (destructors) FIXFRidh”, 7
CH+Ht, BTk & B — A3 BT 3 TR IR A L 75 s, R 2% BT L TR X Ry . fEJavarh,
MM RERAFTRE R, S E R & ECS O RARRIKI A 2, AR
PP BT TR AR, C++RIHTH 25 o vl LABE R B b E N AF 98 3R . WidETavarh, —#k
Fitry-finally e 5¢ i B ALLRY TAE,

255 T IRk A T AN RE PR UE 2 #8 R B AT ILS, 12.6], I —/N 3 G248 153 4w Bk I 4,
BBV LS T AT, PTIESRAVIX B R REE KA., X Bk E, HEEME (time-critical)
MIES AR LA S IR . Blan, M&ET BokXH CLIT RIS, X & M™ "R,
BT IF SCHEROHR AT & — FRIRAT PRAGBEIR . i TIVMAERATL L 5k, FLAOR R X
HEREETIFRE, H—NRFEAREST A MR, Eri&iafT &k,

Bk b P AT 25 55 75 BR IE R B R BKCRE B — A EEDh Rk, XML EARIVMEHL
SRARREE . ANRFR (O T & 45 05 iE AT WO B A AL, B 2 X A B F AT AFEAR R VM
FEfTRATERZBRALE ., —TBEFERMRAMIVMES EEf7HR4E% 4, mER
REEBENIVME- G EHRA LIRS, XREELA TN,

SERAGEBEAARE -, RV RMHRT, HRIBEEET B, TRAM
EHIE R I KGR I BGT R . — A 3 B 78 IR — A K WLE TG UIR A e A e, 3% 5%
FARE Fr 32 4 Ho b itk i BLOutOfMemoryError i IR i B4, 4y T2 W, 12 07 F R P 4w A1 B fk
HALTTEIIFE BT A B RIEESF RS A S MEY, fSOL, %875 ELROMT
TR ECIE R AR FO MR L, FLL, BB R 025 Bk A BB AR
WU BE o Javaifk FHTEH A RIEWEA B S IATEE T i, BTLA, BR T AE AL J5 ik 24,
H- 5 A R R 7 25 RE 8 S 4 i A (19 ()

Javaif FHEA A RIELSS Ty W R b AT, i LR A A BRIE B & T, 4
—MERFL LB, XECL2TEHRMNR ERZE T RARAREERGT, XEES
AAHER . SRR FREERRAL T ERIHEZOHARS, Blin, RBLL T EER
BRI (Feanddi ) BRIk, RADIERS oM AGEH,

A E i System.gcFISystem.runFinalizationiX A~ 5 i BTk E%, ‘BN 1WRSE N T 245 5 %
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B ATRIALE HREENHEARIFLLS - ESBIIT. M — 7 PR AR E 28 55 5 ik M AT Y
75 i /& System.runFinalizersOnExit, LA R ER # W4 2 {25 4= 5. 35 Runtime.runFinalizersOnExit,
XA LA S Ak, LW FE T [ThreadStop].

4 A R 7 P A S 2 55 0 SRR 0, ik BB A — FRIA A B BRI . Rk
WD A B 1E S AR e R, BB 2 XA AT LA 20, HZM RS R
L4 EILS, 12.6], KBNS xR THIRARE (a corrupt state) , AR FH—4
o5 B2 4o P 0 JESX PR B SR RO R &, AT R A FE AT AT . IEWAROLT , R UK
%ﬁ%%ﬁ%ﬁﬁm,#ﬂmmﬁﬁﬂ(&%kﬁwﬂ,@%,ﬂ%%ﬁﬁi&%%ﬁ%2¢,
WIS 23 i, $b 383 e A RS AT ED ok

A BRI EA AR A EH (Severe) MiEHik. RIS L, OIEF
G/ T8 B8 G O 1R o2 b 5.6ns o A — A2 455 o (I T 44 ) T 2 400ns, Behgigist,
B e 2 7 o QR I S % 4 Tk 49430,

W2, BRI R EEOTRE (Pl RERR) WRTEL L, MiLEAMA R
RHBE LN ER? RERE AR XAk ik, HFERILERNE P URETEDEOIAH
R TR XA k. (R R — AR, ZEFSAILR T ACRT Calke I
T, BRM%IEFHELHE-ABERPIEET “EHROCBLHEHE . WRXLETLRE
W OB SR, AR kR S AURE X AR, b TllegalStateException R .

i 72 (k5 Y S 5] -4 InputStream OutputStream#{ljava.sql.Connection |-ffjclose 5 i .
5 A~ 7R java.util. Timer L fcancel J5 %, EHATLERIREZAE, {##F5Timer Sk Fi#E Rk
iz A fhee L3 d, java.awtd £ (51| 1~ 3% f2. 4 Graphics.dispose fl Window.dispose . X LR
%ﬁﬁﬁ?ﬁﬁmﬁﬁ$ﬁﬁm%ﬁu—ﬁﬁ%%ﬁ%%MQﬁmm,E%ﬁﬂﬁﬁ%m%@§
GURERER R IR, (L RZ L BRAL T AT RRE, mRALENE, SEHERR.

B X 94k 5 ikl Stry-finally45 AR &0 A, AMK AN AL, fEfinally TN
SR e b, T UM B 7 O R R A B, 2R T ST

// try-finally block guarantees execution of termination method

Foo foo = new Foo(...);

try {

// Do what must be done with foo

} finally {
foo.terminate(); // Explicit termination method
} :

I LL LT R LR EAFMALRAR, B—FMARRE, YHRMOHTAEEID
] T 8 R R Y A 1k kI, S A TTLATE Y AR (safety net)”, HRERX
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BEMH: 7S R AR F 20 55 75 3 4 W B Wt st VA T, AELR £ 7% P o T il o R A B KA 286 1k 05 5Ok OE.
WHEARIEMER T (F 2B R T RER D R ), B — RSO IR L ko A B
FAF, (R REAL T E A AT REAMAL, WEHEADBEFLR—4%FE, FAXER
% PRI —/ Bug, FOZEEEAE, MRRIESEBREXFEOREMALE Tk, REIN
HEEHE, XFEAMRYE S EA A X b BN,

sk | iR R s v BT a9 4~ 26 (FilelnputStream, FileOutputStream, Timer
FiConnection), #BEA L4, M EM& it hkRERMHMERT, XE&EHERT
YTREM, .

S sk I R AT R 53 R Akt F 4k (native peer) X, M ERE—
A MR (native object), ¥ifi Xt Gifiid 4 )k (native method) FTFEL — >R,
B A bR G AR — Al R G, BTLARL SR W 8 AN & il v, 24 B avaid 5 i bl Wy
M, EASWEK, fEA I EEIEAHA X BTRAATR T, %475 EEAMITEHUE
SRATEMTH, R A 5k FIA 2400 R 2 R, IBAXERNIZAA —1
AL F B, R TR . 2k ik R % e TR 4B TAELAE R OSBRI IR . kTS
HATDARA M 5%, SE LAY i%.

EAEBREE AL, ‘%4548 (finalizer chaining)” AL A BMIT, RAE
(A £Object) H&LEH ik, HHTREE TLEH%, FERNAEHERLHAT TIAMBAN
bk ik, VRRLIZTE—/uryPoh 8572, HTEM R finally Db B I 2SR 25 05 . IX A
WCRTUAGRIE : BRGE FRMAL TR B%, BEMASHZLABRRRT. RZIFK, K5
AW, HEEXA R R T Overridef:fig (@Override), iXEJava 1.5SRIThRAHEINE
JavaF & oY, VRBUER LA FOverridel: i, sEFIH365KE N — T EMNERHT2ER:

// Manual finalizer chaining

@0verride protected void finalize() throws Throwable {

try {

... // Finalize subclass state
} finally {

super. finalize(Q);
}

}

MBEFERELIAERE T LML, BRETFLIEHBRNEE T (REFEE
B REANLEE ), BABARNEE kg oEb A SRR, ERHEXHERLK
BREBEN FRRATREN, ROBENENS WL LRI REE A MAMR. TR
RAE T M B R AL derh, MABES HIERE—-IELAMAE (LFE25) b,
L AR — FB R 2 55 E ISP Bl S5 Bl (enclosing instance) , 1% 4 2 AY B4~ <K Bl B R
H &tk 14 (finalizer guardian), JhEEMHS LS OIBIXE -1 1IE, S E
RHIECRFAA LIS P RFR X &L ks DEME—SIH, BR&EHETFIE
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SO E KB AR B R ah £ S B . 2 <F DR A SRR, E AT S S G BT T B A £
ik, BRAFIR ERILEE )T kRN B R BRI AT

// Finalizer Guardian -idiom

public class Foo {
// Sole purpose of this object is to finalize outer Foo object

private final Object finalizerGuardian = new Object() {
@0verride protected void finalize() throws Throwable {
... // Finalize outer Foo ocbject

}

. // Remainder omitted

}

PR, ATRFoo A He 25 Tiik (B T /B MObjectsh itk T— /X BB Z58) , HiLd
TR I P 75 I Ml super. finalize J R B, A F 45— 445 17 A AERinal A4 3,
AR %% HE R A 2

B2, BAERIED R R W, SH RN T ILAER R A R, 0 B 2 25 05 %
FESETR D AONE I T, BEAAME T 445 ik, wt%Ia (M Msuper finalize, M FIL%E ik

fEAR W, LML RAE T EMARERN ., KI5, mMRTEELKSL k5 A A AdE inal
HeoLIEARR , V5% B 2 45 05 i<y D, LA R B - 2 A9 24 45 757 K RE 1A Ml super. finalize ,

IZAEE T A AT,
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XTI BENREBEANGE

R igobjectit— A Stk RBIFEEERKTI R, CHAMOEnal}E (equals.
hashCode, toString, clonefiifinalize) #B45 BFAAY:E M 9% (general contract), [K 4 E{]
IR R BB (override) MY, fEf] AN, CEM XY LB, 44 RIEHT
XL ZE AR REME X — A, HAb T X 2 12 (Fl4nHashMapfiHashSet)
MIEEE A LR -BERBIE.

A TR VR R (o I LA B2 A (] 78 36 5% 264Efinal {9 Object /5 i, A% A fititfinalize 58, [
AETRELIHEE XA F % T . ifiComparable.compareTo & # £ Object 5 %, {H 4 A £ iy
MEETIHE, BEAERARLAEAE.

Bifequals L BERKLIFREL, HEAFLEE SRS SRR, HAERIEY™E,
B 7 5 X S RO I ik ik R A W i equals 5 %, EXFPIER T, RMBALHABLRSEH -
HARE . WRIER T UUTEM —AN 4, SOmIER B2 p s R .

*KNFIXGIFRLBRE M., M TREFEDLETARE (value) HIZORBLHIE
b, BilfmThread, Objectiit {fitequals 5Bl % T ik H6 4 3 i 1F A IF Wf 4T %

CARLERTRHT “BEAE (logical equality)” BRRINEE. Gi4n, java.util.
Random# 3% T equals, LIRS # A RandomSE il & 75 7= A 4H R O BE AL B 51, {8 1% i
FEHRNARE P HEREWEXREOINRE, XN T, MObjectakk 8 51
equalssSCHl 22 B T .

cHBEBLWE Tequals, NBEMKIRNTANFFLBREEEN. B, KERKMN
Set L BLER M AbstractSetk&Kequals 52 ] , List@;i‘j_‘,&AbsrractList%:&equalﬁQﬂE, Map
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SEEL M AbstractMap#k R equalssE i,

CEAERENRECEEY. TUBEEMequalsHEXEASHIAM . EXFHFILT,
TCEE R P 1% 8 Hequals i 51, AR E#HARSMAM
@0verride public boolean equals(Object o) {

throw new AssertionError(); // Method is never called

}

W2, {205 %7 % Object.equalsig? ARKBA A CHAN “BHME #ME (8
T xR SR M2 ) , M L 2SE 3 A B s equalsLASC B R M AT 24, X B Ak T E B
equals 5, X% BT “(l2 (value class)” AU, (HRMUE—AFRIEMAE, Bt
Integersk # Date, FJ¥ i 76 F| flequals 7 i K LR E X R 05| FIRE, & 50l 172248 L&
HHE, TARMTHRENETHRAR-ANR., HTHERFRMOER, FNLEES
equals Ty i, T FLi% AR it 755 A 26 (0 S (51 T LA wk F ficie 34 % (map) f9#E (key), SEH
& (set) WITTE, FERRGTECE A RIMHBMAIITH,

H—Fp MR RNEEFEequalshik, BAXMZE (WE1K) Wk "B EEZH
TFE—/A3 8" 2, Boddem (EE304%) shE Fxfd, X FiXHEMRTmE, ZHAMAE
53t SR —E 3, P HObjectflequals 5 % % [ T 1% 8 % X _EfMequals)y i,

1E 8 Eequals 5 B IR, RU4FEMFERNERYE. FTRALENHNE, XK HObject
LB [JavaSE6] '

equals 5558 T ¥4 % & (equivalence relation) :
s B (reflexive), ¥ F{E{fdEnullfy 5| H{fx, x.equals(x)4440iR [Altrue,

« JERME (symmetric), ¥ TFEfAEnullf s HExFy, 24 H 2 y.equals(x)iZ [Eltruefit,
x.equals(y) 4441 iR [Bltrue,

o #3584 (transitive), *T{E(MIEnullfy5| FfEx, yfiz, fnfx.equals(y)ik [Eltrue, Ff
Hy.equals(z)#LiR [l true, Ff£x.equals(z) L4505 Al true,

« —Zi4 (consistent), ¥ FAE{aldEnullfI 5| H{ExFly, HZEequalshy L& 1E7E X g b
B RS B A pE sk, £ ki AIx.equals(y) b & —BUithiB Bl true, ## —Bothik |

false,
o SR Enullfg 2 B fiix, x.equals(null)£4 %535 [ false
B AR o B e BB L8R, 7 I 5X e 5 ke Rl REA AL N E R, (HR R AN EZ
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Px s E ! MRBER TEM, RERARHERFBESRIAANES, EEmit, mELRME
$RF) WA B, FiJohn DonnefViE B, HAMBA 2R IMSLH, — 42095 Gl 2 P ¥
HifEdbh 2 B — ARG, AFL%, BIERAMEALZE (collection class) fEN, #APMKHT
3 48 EAR A R 58 5F T equals#yE ,

BERE 2508 T Requals#)EH £ 471, HARINKEEMSSbIHEXELE, E
BRI R, XA ERREREBIFA, Kbk EHA+oER., —BHER T XELHE, &
BT AERE, BAERMZKBHFE —-EELL FSANEXK:

B R (reflexivity) —# AN ERUNEAM RLAETHA S, REARILEN
B RIX—&K. BaEYTTX—&, REEIZROEFEFMBIES (collection) 1, ZES
fcontains 75 B4 Wb 45 VR UR, 13 A A AL & YRR Ania & 6,

ERME (symmetry) — 8 SAERRE, EMBESHRMT “EMNESTHAE" BHHEE>
BLHRE . 5E-AERAR, HFEBPERX &K, IHHEEARTER®KR. B,
ZETHEOL, EXAT-AEHKR/NEHFHE, FHE8 ditoSringfR 77, (EIELLERIES
2w .

// Broken - violates symmetry!
public final class CaselnsensitiveString {
private final String s;

public CaseInsensitiveString(String s) {
if (s == null)
throw new NullPointerException();
this.s = s;

// Broken - violates symmetry!
@0verride public boolean equals(Object o) {
if (o instanceof CaselnsensitiveString)
return s.equalsIgnoreCase(
((CaseInsensitiveString) o).s);
if (o instanceof String) // One-way interoperability!
return s.equalsIgnoreCase((String) o);
return false;

. // Remainder omitted

}

EXA KA, equals HEMBEAERLF, EAASHENFHH (String) HRIETHH
e, BERNA—-AFE KNG FHEM—AEBHFFFE .

CaseInsensitiveString cis = new CaselnsensitiveString("Polish”);
String s = "polish";

FEAanfETEr, cis.equals(s)iR BEltrue, [Ai#E T, H#RCaselnsensitiveString2 i fiequals 5
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HANE MRS E (String) A%, {HE, StringderhfequalsFy i3 3 A Gl AKX 4y K/
BHIF A E, B, s.equals(cis)ii[ffalse, BAER T HHME, RIZRGIERRE S KNERF
TR SR — N EAH .

List<CaseInsensitiveString> list =
new ArraylList<CaseInsensitiveString>();
Tist.add(cis);

. Bt list.contains(s) 25 Bl 1 2 85 MR 7 % A 4nili . 7ESunf) 24 /i LB, ‘EREYS IR Bl false,

Hix AR XAFE LA HMERTC, ERMLMEIY, ERHATREE B true, S& ML —4
4T (runtime) HH . —E# R Tequals#®, St & Gatiheizt &0, (R 2Nt
WM RHITARE LM,

AT YA @, RERAE S String B #ER X B IS Mequals 75 sk Fh sk T LA T .
XEEM R, ML ERIZ 3, el — KBy EE ) .

@0verride public boolean eguals(Object o) {
return o instanceof CaseInsensitiveString &
((CaseInsensitiveString) o).s.equalsIgnoreCase(s);
}

fRi#tE (transitivity) —equals#)EME A ERE, WR—-IHERETE I HE,
HAE AMEXETE=/"HER, WE-AIHE-EETFTE=/ R, R, TEIRD
i BUX KBS T A e R . BIETRMEE, Bl — /4 FHAOEA 4  (value component)
B TEEA, WAIER, FREMEBSKMB equalsfI IR R, RATH ELI—/4 1
B AN AT AR { AR B R Point 281 4 TR 4R .

public class Point {
private final int x;
private final int y;
public Point(int x, int y) {
this.x = x; i
this.y = y;
}

@0verride public boolean equals(Object o) [
if (!(o instanceof Point))
return false;
Point p = (Point)u;
return p.x == x && p.y == vy;
} .

. // Remainder omitted

}

R RaX A2, H—A AR mEiaE e

public class ColorPoint extends Point {'

(o
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private final Color color;

public ColorPoint(int x, int y, Color color) {
super(x, y);
this.color = color;

}

// Remainder omitted

}

equals 5 i X B A FEWE? R E 2 At tlequals ik, M B MPointdk kil Xk, 7£
equalsfit ELEE I B i 62 15 Bk Bl 2848 T . BURIXFEMOA &3 iequalsfy e, (HERIE X
RTHEHEZN, BIEREE T —equalshik, REMENSEES 4N FHEA, HAEFE
FEMI L B RBEAR, ©A 2R Rtrue
// Broken - violates symmetry!
@0verride public boolean equals(Object o) {
if Eéiﬁrln;:?::?of ColorPoint))

return super.equals(o) && ((ColorPoint) o).color == color;
}

AT AL T, VR 7E LB Ml A €, CARARI AN, WTRE 2 74 B [l
R, A AL ZNE TEEE R, WfE—FLBNLEREIR Bl false, 242818 A ER.,
AT HM A R BTAE, Ffi] G — 4> %l AR — A AR

Point p = new Point(l, 2);
ColorPoint cp = new ColorPoint(1l, 2, Color.RED);

#RJ5, p.equals(cp)ik [\ true, cp.equals(p)NIiX [Elfalse, {4 AT LA AL Y 2 8 3 & 1F x4
[a]#%0, ilColorPoint.equalsfEdEfT “IRA&HLE” W Z2IEIEGE R .

// Broken - violates transitivity!
@0verride public boolean equals(Object o) {
if (!(o instanceof Point))
return false;

// If o is a normal Point, do a color-blind comparison
if (!(o instanceof ColorPoint))
return o.equals(this);

// o is a ColorPoint; do a full comparison
return super.equals(o) & ((ColorPoint)o).color == color;

}
IXPRTT IETRIARGE T X PR, (R ZNE T e b -

ColorPoint pl = new ColorPoint(l, 2, Color.RED);
Point p2 = new Point(l, 2);
ColorPoint p3 = new ColorPoint(l, 2, Color.BLUE);
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Bl , pl.equals(p2)Fip2.equals(p3)#Ri& [l true, {H/Z&pl.equals(p3)Mi& [@lfalse, 7R 4R
BR TS, AIRMILRAEESAEE (“AF"), MESMHELRNEZETHEER,

ELAFRRIE? HEL b, XRERAHRIEZHETEN KRG AN EANE, RO ELY
BT RPILE K QR M, BGmIeEmt, BN L%k Tequalssy e, Bk HoIeimma&
(O 1 QPR ke N

PRATRENT I, fEequalsy i b F getClassillif £t &instanceof MK, aT LY i wT <2 il {k i 2
I HEA 4, R B equals#) i .

// Broken - violates Liskov substitution principle (page 40)
@verride public boolean equals(Object o) {
if (0 == null || o.getClass() != getClass())
return false;
Point p = (Point) o;
return p.x == x && p.y == y;

XBR T AA A RAAMER KB, AREENRER. RAXEOAR AR, B2
BERHRE TN

R TMVBEEE ATk, DR R AL e S b A AT LSRR o
—Fi ik

// Initialize UnitCircle to contain all Points on the unit circle
private static final Set<Point> unitCircle;
static {
unitCircle = new HashSet<Point>();
unitCircle.add(new Point( 1, 0));
unitCircle.add(new Point( @, 1)):
unitCircle.add(new Point(-1, @)):
unitCircle.add(new Point( @, -1));
}

public static boolean onUnitCircle(Point p) {
return unitCircle.contains(p);
}

BIXFTREAN R LILX P REM Btk ok, it CRRCRRAF . (H R IR il SR A 7
BE A RS T3 Y & T Point,  filnik i H ik %107 01 T £ /04 %61

public class CounterPoint extends Point {
private static final AtomicInteger counter =
new AtomicInteger();

public CounterPoint(int x, int y) {
super(x, y);
counter.incrementAndGet () ;
}
public int numberCreated() { return counter.get(); }

}
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2 K 43 B W (Liskov substitution principle) i\%y, —/A~2RYp4E (a8 32 )8 P th4% FH
FEFRY, HRDZXRVESHEMNLE, EEN TR LONZFRESTRIRT
[Liskov87], {H &R iZF 14 CounterPoint L f§i|{% %5 T onUnitCircle 5k, ansfPoint2{li i T
# FgetClassfiJequals 5, ToitCounterPointsk FlfIxfuy &+ 2., onUnitCircle 5 ik £l <5 K
[\l false, ZFrLlantk, & HE A fRonUnitCircle s ik i FHAYHashSetix £ E &, FlfHequals5
LR A &k, %A £ CounterPoint 35 | 5 {E (T Pointxt i, {H R, AnR{EPoint b{E &
2 H# FinstanceofffJequals 5 &, 248 F|CounterPointh, #H[E fYonUnitCircle /5 ki 2 T1E
HIRAF .

BARBA 4 NGB DT CABEY RA KB AR, UM mMEA N, HBEH —F
R E 21t (workaround), #RIEH165AVEIL: E AL TAAK, Ff14 FikColorPoint
$" R Point, i {EColorPoint In A — 4~ FAFH HIPointd, LA —PAHMAE (view) Hik
(WEESS), T Buk B —A4 5% 6 R A A5 H 6 fr B 79 % @ Pointhf 42 .

// Adds a value component without violating the equals contract

public class ColorPoint {

private final Point point;
private final Color color;

public ColorPoint(int x, int y, Color color) {
if (color == null)
throw new NullPointerException();
point = new Point(x, y);
this.color = color;

}

S
+« Returns the point-view of this color point.

x/
public Point asPoint() {
return point;
} .
@0verride public boolean equals(Object o) {
if (!(o instanceof ColorPoint))
return false;

ColorPoint cp = (ColorPoint) o;
return cp.point.equals(point) &% cp.color.eguals(color);

. // Remainder omitted
1

fEJava PR Ed, SRy R TAKGMEAR, HFEMTHOEHRE. G,
java.sql. Timestampfjava.util. Dateift 7 TH @, IH-HiIn T nanosecondsis;, Timestampfequals
KHMLER TR, R TimestampfDatexf R o T [5l— A, SZ AT
RAE—E, WESHEAIEMAIITA, Timestamp®f — A GFH AW, HRBETF AL ZRAE
FiDatefiTimestamptf &, RBEMRALENRALE &, RAZAMI, BRibZIMEA Hibm
56 7T CABS 1k ik 2 i, i HLE5 R S B00 B IR R AE I, Timestamp2B (X 47 4 & /4~ H iR,
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ENCESIE &

ERE, IRTALLE—/1 4 % (abstract) 3897 2 v 58 s 9 (5 41 ¢4, ifi A~ 5 165 R equals#
Eo MTRIBHE20KMBIL “FAKEK (class hierarchies) fREEFRE % (tagged class)” i3
FIRIABRR A B ok ok it , ix— MAES B, Fila, VRATREA — A S AIShape, LR AT
ﬂﬁﬁ#,Cmm%%ﬁMT~¢HMMﬁ.Rwak%&ﬁMTkumﬁmmmﬁ,H%Kﬂ
AEELFE QUM LB, i BT ik W R b () R R & R 4

—Ht (consistency) ——equals# MBI ERE, MPEFH M RAEE, EIIRS
AIGARFFME, BRIFENPE A MR (REFAIH) BT, A IEGL, AT R
ARIEEFTAS AR A RS, AT RUAL X, SURES /KA,
EAFMEEERTRIZRATERN (LEI1SK). MBINYEHIZRERTER, HA 4 AR IE
equalsJy ZL R XA ROBR B 0« M ROR RAGEAR S, AR SRR S A i R H 2,

HRER D RAFIER, A& Requalss ik R M T AT % 69K &, AEBR Tix KL
RWE BRI R > ¥ T . G, java.net.URL{equalsyy i ik i F 4 URL h £ 41
IPHAERILLER . 5 — A WL A5 28 sRIPHD AL FTRE TS S U5 () MUK, BE BB I AOIRRE, THRS
MRS R . X FE & FBURL M equals Ty i 76 K equals £, 76528 o 45 AT RE 21 % — 1 i
GRUEMRE, FARAMUMENR, X7 H BB, ) BT R8BI S, equals 5 %
AR B IZOR BE B 7E A 0 S AT B PR B

EZE (Non-nullity) — e fg— A EoRib A 48, REEEKEND “JE24 (Non-
nullity)”, EBRAHA MK RELHA % Foull, SRR 265 Fo.equals (null)
VA & B IMIR Fltrue, {8/ B 51 if H NullPointerException S H 0 T 2 7 A0 (% . 3 I 2
A A FCEF b tHNullPointerException 5t 4 . ¥ £ 2 fequals 77 H: 8B il it — 4~ I 5 9 null i
Bl 1k 3 B 2 -

@0verride public boolean equals(Object o) {

if (0 == null)
return false;

}

TN LB, T R 2 B 2 R 4, equals J; i3 44 75 e 48 22 B0 0 Bl 5 24 1Y
KR, CABERTCLVE BRI R 75 3% (accessor), a3 1 iy TS Z B, equalsty
L AL 7 Minstanceof i EFF, MAEKBHET HIEHM %R,

@verride public boolean equals(Object o) {
if (!(o instanceof MyType))

return false;
MyType mt = (MyType) o;
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}

MR T X - PRRUEE, HHEESequals HEMSEEHEIRMER, Ba
equals L4 & #biH ClassCastException %, X#tiE R Tequalsfh&ya., H£, wmE
instanceof i 5 — MR IERCHnull, AL, AEHE “AHRIEL LM AR, instanceof i {EFFEB
5 7€ B %R [ false[JLS, 15.20.2], Bk, #nRiBnullfequalsyik, KALE KL IER
false, FRUAANTRZEHMAInullf A,

AP AR LSRR, B T LA SEHLE R Requals Ty ik RS .

1. FR=RIEFRE "SBERTHXMHRHSIA". WRE, MEErve, XA
—RRPEREMLIL , ARELBARIEA FTREMR & B, MRIE X 4 0.

2. {EMinstanceofi#MEFIRE "SREFTHEMMPOAR", wmELL, WEFE false, —fF
Vi, PRl “IEMAI2AY” Rifequals HEEFEMIARAN 2, AR T, ARIZEMLIMN
FAEQ, ML O S Tequalséy g, VRS T i%4 0892 2 H BE1T LA,
MLkl HEEN, 4580 (collection interface) 4nSet, List, Map#fIMap.Entry B 75X #
HIREHE

3. BSUIERAMIEMAI AR, Fh 0k 2 ATt 4T idinstanceof MK, FF LARRIR 2 3.

4. FZEPHFD "X (significant)” 5, RESHRHERETSIZNR P HA
A, X sEMK 2 AT, MK Eltrue; T MGE B false, AN 245 dr ity 2 A A 42
H, kAU QGBI S B A, mRIZAERRA 2, hirmAEB EE TN S K+
M3, X RGP T BT U ) 4

X FREA £ floatth AN double 2 BY Ry 3k A H RSy, W] LAl ==4@ fE R b fT LA, T2
Kol Mk, "TLLE A IE Fequals )ik, X Ffloath, wLL{# FiFloat.comparef5#; *tF
doublel;, M| { FDouble.compare, *ffloatFidoubleddidt {74k HE & A LR, B ATGFE
#Float.NaN_ -0.0fl) K 2:{LfUdouble ¥ &, PE4H1E B 1§ 2 X Float.equalsi 3 £Y, &1 H2H 1%,
M ZAELL Ex sedg G RN MBS TE L. WREAB PN BN CEMREE, RATLLE
M RZATHRA 1.5 Y H b — /> Arrays.equals 5 %

ALt R 5| A & null /] B A LMY, FrLA, b T8 47 fE 5 3 NullPointerException &
5, W FH T A 245 2 ok Eh sk REAY A

(field == null ? o.field == null : field.equals(o.field))

anfieldflo. fieldi@ # R AHF R 251, B4 FEAMERSE R,
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(field == o.field || (field != null &% field.equals(o.field)))

TS, bbanfi i # A CaselnsensitiveString 28, A b 8 22 L 6] 28 £ %% ] 4 03X
HaBL, PR XFMER, TTRESMZRFIZEN 4 “EX (canonical form)”, X#
equals 7 & 7T AR 3 X 2o 70 Bk AT IR P B RS MR LA, i A2 S T WAV AERE ML . X PP
A TAAAER (RE15%) REHEEN,: mMRMRARERAZNL, BSHERLERRF
o

3 0 LB G RT RE 23 B Blequals 7 ik PERE. O T IR R EERIMERE, POZBEILERA
ATREA —BAa, B R IT R R KA, BB AR A UL R B ROk R R IR, (R R
HZHEMERR T REHRENS, FlamATREPEREMLockik, thAHEREIITAK
(redundant field), FAXSEIUpel LAl “SCH” HHEKS, (L& XFEM vTakits
equals i thUMERE. AT AR TR MR AILEARR, FREGx AT DL 4 24 Fu ik < i
fb 25 b SCBr B B s T 8. Bln, %A —4A Polygon2, HEHF ik, mEMHA
Z2DHAEARBK IS, A SEZLR IR E &S,

5. HIRWMEFEM TequalsFiEZE, MiZBBEESZ/EE: EREEFEMMA. FiEAY.
—EHr FEAZEREZAN, 2BERE LM RET X LR MRABERELETER, RE
PR E, FEAH R 2 Bequals T iR ARED . 228, equalsTy ik th LT 2 MM 41 (B
RAEFEZE M), (R PR PEE W & A il e .

AR BT A kS A Aequals 5 IE I BB, 1§ 2/ HE 9% AIPhoneNumber. equals, T
T A2 35 S O —

s MEequalsit B EFEhashCode (ILEIFK).

s AEMEiLequalsFTET FEAEE, AR R A R O (E R TS, WA
M sFequals#yiE . AR EH R REMEN LR, WRESBARBZA ., LEM
—Fhal 2 XFZIERFMAEE N, EEASRNFERE. G, FileZdA Wik HE
R R — ARS8 (symbolic link) M {EASFRIM RAEBFF. FiEFilekiRA

* REFequalsERIPRObject M REHA KM RIAR, £)F A% S H T EXHequals
TEHARER, X EERF L LA /DM EEAE AT 2 EARIES LIE:

public boolean equals(MyClass o) {

}

[FIRAE T, XA T ik A B Object.equals, [H2hER SN iZA&Object R, K,

(R
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©E# (overload) TObject.equals (WH415K), TEF frequalsTy ik at b, FHgHt—4
“8R A (strongly typed)” Wiequalstjik, REXFAJ5IKIE BIRFEAIER (A &R
AU RER) , ALK R AT LA R, RS RRE ML T, B VF REGE TR RE
(B 5 et R EL , X R IE R A E AR (LEBES5%).

@OverridefE: @i il ik — B, A% B bR, WLART RALXFhEER (LE36%) . &
Aequals 5 FE A RESIE, BRI B & & UFRE R R 7 A8

@verride public boolean equals(MyClass o) {

}

(www .ckook.com)
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[§9§= Biequalsif R E@&hashCode ]

AR LR B R AR IR 76 T 1 47 M S hashCode /i ik, A4 AR A T equalsy ik 6 X4,
H0M A ShashCoderr ik, WURAXFEMAYEE, k<5 K Object.hashCodefyili 1 295E, Mifi
SBOZR TR A A E THAIMES ~BEFZME, XHEMEA@FEHashMap, HashSet#n
Hashtable, :

FHEAEZENING, % EHObjectil{E[JavaSE6]

o (6 R AR PRI BATINR], E X R equals T ik i b B 05 BT L B AY 15 B A W ie ik,
A 233X ] — A3 R U 2 ¥, hashCode 5 i #2620 i 2 fn— bk 6] [5] — 4> ¥ %, E[R]
— A FLRRFI 2R AT IR b, Bk AT BT (8] 0 B BT DA A — B

o IR A2 G equals(Object) 5 B LB AR, IR A TRHX A A R b E & — A3
% (FhashCode J5 & #1504 251 7™ A [] BE () B B 25 5

* AR A3 G AR equals(Object) 7 i LR A A S/, B 2 VA Rk AN 4 R AR RE— A
X R ifjhashCode s ik, WA — 7 T/ A AN ] i e B 5 R . (ERR PRI B i% %l , 45 54
AR AEBIR A E AR R, A TRESR 5 (hash table) AIPERE.

B & A A ShashCodemib K ) XM AR R F =& . MENLLMAN W F &7 G
(hash code), HRHEMequalsFidk, BiAMAA KBS BITEE 4R A ATRERAR S, 0,
##EObject 2 fihashCode J7 i, BT A 1R A (E L [l Z MR R, Bk, R
hashCode 5 3 1%/ & AS KA BEHLAY B0, M AR AR SE A 2 R RO A0 RE , 5 181 7
iR 2T

Bildn, 2% & max A4 4 @ #.AYPhoneNumber3é, “Efequals 75 i & IR B8 & h 44 HY
“BhEE” ok A .

public final class PhoneNumber {
private final short areaCode;
private final short prefix;
private final short lineNumber;

public PhoneNumber(int areaCode, int prefix,
int TineNumber) {

rangeCheck(areaCode, 999, "area code");
rangeCheck (prefix, 999, "prefix");
rangeCheck(TineNumber, 9999, "line number");
‘this.areaCode = (short) areaCode;
this.prefix = (short) prefix;
this.TineNumber = (short) lineNumber;
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private static void rangeCheck(int arg, int max,
String name) {
if (arg < @ || arg > max)
throw new I1legalArgumentException(name +": " + arg);
}

@0verride public boolean equals(Object o) {
if (o == this)
return true;
if (!(o instanceof PhoneNumber))
return false;
PhoneNumber pn = (PhoneNumber)o;
return pn.lineNumber == TineNumber
&& pn.prefix == prefix
&% pn.areaCode == areaCode;

}
// Broken - no hashCode method!
... // Remainder omitted
}
B i% P £ el 53X A~ 2 5 HashMap— &2 (i i

Map<PhoneNumber, String= m
= new HashMap<PhoneNumber, String=();
m.put(new PhoneNumber(707, 867, 5309), "Jenny");

X, {Rel e ¥ m.get(new PhoneNumber(408, 867, 5309))£: & A “Jenny”, {H sk
br iR EIAY R null, {ER, X B K% F /4 PhoneNumbersi . 55—/ 4k Hl T4 A #|HashMapH
FIAXBEE—4HE, AT (KAEMAT) KB, B TPhoneNumberR{EH B %
hashCodeJ5 i, M3 B0 HE /4~ HH % 19 35 BB A A HHSER SRS, 36 K ThashCodefy#yE ., A
M, putFIEIEHIE SR RAFMAE A #FIH (hash bucket) i, getFjiLHIE S —/HFIH
PR IRX A ISR, B IX F AN 9 B E AR W B R — A B R, geth B 42 AR A
null, B2hHashMapf —JifEft, =LA S @A A CERAY P RD R fF 2 A, An R s RS AT
B, ALY R A% R .

& IEX A AR 8, 295 HPhoneNumber2 #2 fit —/4-3& 24 fyhashCode /5 g Bl 7], 3B
2., hashCodeJ5 i R/ iZ A& T 2 BEMIVE? 405 — A & (B H- A 4F Al fihashCode 75 #3: 1% A £ fal it
{H. flan, TEXANHESRAD, HRAZE N iZWIEREM .

// The worst possible legal hash function - never use!
@0verride public int hashCode() { return 42; }

kifii% A hashCode J5 ¥ & A ik, BAEWIR TR0 S8R BA FAERESIG, 18
BHRRAES, BACERENMRMAARENRIIG, Hit, 5403 R0 3 E—
AkES, EEFIRBIEAEEE (linked list), E{EEAIZLSMM EZ TR FD K T LOE
F M EEZTT. TRERAHBIIRNS, XEXAFBIIRESER TE.
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— AT O R BGE HER T  ARHR S RR RAER M FRBIEG” . X IE &hashCode
MR E = AME L, BEERT, B REIZIEI A R K G139 S s A BB A
FTRER A b . EAR ST AR BX AR AR R AR AR . B, AR R
AR T 00 3 A A PRI, T T 4% HH — o R B4 O MR R 1 2 s

L AREAER MR SE, Heanbil7, RAFE—A £ hresult iintE R B eh
2. TR A EA R EIRE ($Fequals )y ik B RIVE8) , LA TS HRK:
a. %R Eint 2 A A EH e .
i fniZskEbooleane B, WITHF(F?1:0),
i, 4niRiZiREbyte. char, shortsFint2®, MIi+E (int)f,
iii. AR iR long2k &Y, NI (nt)(f A (f >>> 32)),
iv. AL sk R float2¢Y, it #& Float.floatToIntBits(f),

v. fRiZiREdouble %, il ¥ Double.doubleToLongBits(f), %54k ML,
2.a.iii, A3 FIMlong 2 RUE HHHEIIE.

vi. anR iR AR EIH, I H %% M equals Ty il it 238 U3 3 I i equal siy 75 5k
Ehdgeix Ak, W [ AE 4 ik A o 1 #b 14 FlhashCode . a0 SE & ZxR bLER, W
hix AR E 4“7k (canonical representation)”, #A 5 &HaiX/4~EA A A
hashCode, 4 iX/MRAE Hnull, WEREO (S H %, EEHRZO).

vii. IR A AL, WIERE A T S MO R LB, sk, B
Hop H EREN, M EAEEMTETE ARG, ARRES R0 R
XA AR, mBKARTHEN TEMREE, TURARTHRAE
1.5+ 1 Y H & — /> Arrays.hashCode 75 % ,

b. B FEAIAR, ELW2.ad HHRE I M ESSc A H Blresultd
result = 31 + result + C;
3. iR [Alresult,

4. B5 ThashCode ik 2 )5, M HC “HEMNLHRTHAAMFOEING". ZH
B 3 TE IR A WA PR HENT . an R AR S B A & ARSI, WERHEE, HEIE
BR.
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RS R R b, ATLAE T #£3% (redundant field) HEBR7ESP, HADIEDL, 4nR
— A SRE A AT DR 2 15 T B JCAB SRS T B, W AT AR RE S HEBR 72 5 . 4 T HERR
equals LR THRE b AT B AV FE 4R, & WIR 45 W figid RhashCode 212 955 — 4%,

ERDTIR RS T AN EFO AT, H S 2. ark b0 5 {4 0/ 5 26 4 44 5% ,
- RCWEOME . R BB W RIAETE A0, WA O (R 2 X S R AR B, B b
X LGRS N ZE M TR . (A1 TIIREERY

2 PR 2. b {1 3 50 4 1 4 O HMEL (R Bl T IR T e, A — AN R 8 2 A AL IR, X R
IR B WS = — ARSI R B, Blan, R Stringliod] @B B 0E Tix A Fe ik 245y,
B2 AR BENGUF AS R 0 B A PR R e s A R R O B3I TD . ZRLAEEE31, RE A ERA 4
AR WRRECLME, HHREG T, FEARSEL, AYE52HEEN TREE,
EARBA I ARRI R, (BRI LA BRI ISR, 31E A RIFAETE,
B FAEB AL Fnuk ik ok AR AR 2k, ATLAM BIHEAFAOPERE: 31 * i == (i << 5)—i, BURHIVMATLLY
2 58 X FREAE

BLAERRATIZAE LR B g k7% FA B PhoneNumber b, 45 = Ak, #Fshortem,

@verride public int hashCode() {
int result = 17;
result = 31 » result + areaCode;
result = 31 # result + prefix;
result = 31 + result + lineNumber;
return result;

}

BRI IX AN T5 0 Tl () £ R — AN TR . W M AR, TR A R R PhoneNumber
KOIF A=A R fiR, [HikH %R PhoneNumber i SR 454 4 M A BLFIRS . SEbi b, #F
PhoneNumberf{fjhashCode St BLifi & , |- ifiix 4 /7 ik AE 4 A FRAG, H124 FJavash & % i iy
KB, CAIMGEAEN T, A Pl 1A 2 A S A e I B 4 B AR T B B A o

AR — A BRATER, I BRI RS A FF B bk, BN %% e S D 48 77 26 3
ST, A A A U R e 10 A T L BT . A SRR 3k R R ke B RO R 2
Jfi I8 (hash keys), jk R 1% 7E O 5 5 BRI 6 H B BCHIRD . A0, TLLEEE “36 & 46
f (lazily initialize)” H5f%, — EF|hashCodedl % — s il HIM B A WLAIL (RBT1%).
BUAE 1 A 15 3R AT PhoneNumber ¢ & 75 {8 73 X BEALFE , (B T LA it & e 1 B 5 Fh 5 2% 1% 4
[DES:F

// Lazily initialized, cached hashCode
private volatile int hashCode; // (See Item 71)

@0verride public int hashCode() {
int result = hashCode;
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if (result == 0) {
result = 17;
result = 31 « result + areaCode;
result = 31 » result + prefix;
result = 31 + result + TineNumber;
hashCode = result;

}

return result;

}

BIRA K B i 4 H fyhashCode SEBL 75 i RE A SR 134 X 4F RO S ek B, (B R EFFARE
PRI O R, WOk RATIRA L6, JavarE SR FEMEARGXFER IR, %5
FRHCE e BORABFE IR, Bdf MABCFZ ARG I RILRH AR R TR, WLiflaval g
(T — A AT RUA 8 25 0 B i 2 4 it oo o B ok A M9 B e, - i — S5 S 5 B R B ¥
MR P A i X AR O e . S OLRIRE, 2 4% B AT 289 05 T 4k £ B0 FA R e i
BOSRBT.

A ik B MM A P HER I — AN 69 XA g AR Bk e, BARX R RS &
Boafri K TREER, HEEMBRANLGBELT, THREFBEBIIRGIMALEEM. &
IR TE S B b, W ok BT R G KRR SR ], FEPRIEFRZBRRIKR Z X SR X
PIAER K. AR IR, T o ok 2 HE BT A X L8 S Bl O B A A B SRS B, R TS
IS A K2 BN F B R iR, XA NOURABIRFE, fElava 1.2R TR A Z /i KL
fString i Bl B E £ R A 1647, WE—ANFMHIFE, AR FHEPHOER, T
{RURLIX FP B U 4 F R BEA, XS REOESF R T X BB AR ETA.

Javalb £ WUiF £ 24, EkinString, IntegerfiDate, #[e]LLIEE{1#hashCode 5 kiR
Bl OB HLE A Z L BIHER — AR, —BRT, XIFARNEFER, B R
Bt T 7 4 e 9 R A v o 2E TS R BRI BE D . An SR AR HLE S R R A, R4 MR EL
TERNMEMEE, el AER IR TMA SR BIEES, WiERA TR %P USRS R8T
BRI R 8] A R (A . '
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[mcﬁ:-ﬁ%iamosmng '- NG ]

S #Kjave.lang.Objectif it T toString J5 % ) — /> 5L B, 1B B30 81 B =5 F7F 4 5 9 A 2 2 11y
MPABHRESN, ERaXMERK, LR/ ‘@ B2, HRREBINLH TS+
il Z&Rik, B4 “PhoneNumber@163b91”, toString {1yt F £y fir t, ¥R (| 5 75 o B %
R—A RN, BEAEY, HABTFHIEMERER [JavaSE6]., REH ALK
“PhoneNumber@163b91” ﬁ?ﬁ_ﬁ:%fﬁ?ﬁfﬁ%?lﬂiﬁ?’, HRY5 “(707)867-5309" bR 3k,
ELHA LRBEBEFN. toStringy2y st — S | CREWBTAR TR S XA ik,
XA RAFHIRDL, JOY)

5é!.’éiﬁ#toStringE’a2'53@#W&i&%ﬂequalsﬁuhashcwem’m (L8R MEIK) WLBEE,
B, 44447 09toString 55 0T A 46 £ Ml AL £ £ Mo dfif 2 R PG Aprintln, printf, FRFH
BRARTERF (+) LA Reassertali ¥ B 28 4T E) 1 ki, toString 5k M A S IHM ., (Java 1.5% 470K
FAEFE BN T printf 5 3 , PR T W45 String. format i F5 36 75 1% , 5CIE S b fysprintf41LL, )

AR FyPhoneNumbert # T 47 ftoString Bk, M2, Bt 4 MZWHHRSIER RS .

System.out.printIn("Failed to connect: " + phoneNumber) ;

PERGEE T oString 5 %, B2 O B4 LA A 0 3ok 7= A 1 7 01 . HEMBRE R
HtoString 3, G OR NSRS S TV Y & HE 4T toString 15 3, AOA R TFIXAHA L6,
[RIHEALA 85 F B2 40, & X S L GG B I3 &2, RO AR, STEIMapit 4 T 5% 7 24 14
£ “Jenny=PhoneNumber@163b91” F1 “Jenny=(408) 867-5309", PRI B R B — 0

LRFER T, lOStriﬂgf%ﬁiﬁJ‘é@i‘fﬁ-‘i’&%‘%W’rﬁﬁﬁ*ﬁﬁﬁ'&, B EABiE
SHSHF AR . ARt %ok A, ﬁ%ﬁ&*ﬂﬁﬂ’iﬁﬁ%ﬁﬁﬂﬁ?ﬁ*%%ﬂj, X i ek
HEAYLEER, EXFGRT, toString B/ %R Bl — MR E % B, Blan “Manhattan white
pages (1487536 listings)” ## “Thread[main, 5, main]” , HAHEE T, FAFHRRIZ R AR
fJ (self-explanatory),* (Thread ] 1 A5 J& ix AL Bk . )

TE LB toString i , VB —NREEN . A A SCRS R 5 5B A R 2
HF{EZE (value class), bbﬁﬂ%i@%ﬁg%’%, FHFEYE, thEiix 2, RERXIFLR, &
AT A i — FhbR o B . WA | B A A B IRAN RE R, X PR AT LR T4 A Fndd
i, Ll&ﬂ?ﬁ?k?\ﬂ@iﬁ%?k#@fﬂiﬁﬂ@ﬁﬁﬁﬁqﬁ FlANXML S 4 MRVRIRE T o, B
AR Bt — IR S T RE e, VAR 1 53 9T AR 75 5 3 78 3 % 0 9 2 7 o
PRk 2 6] | e, Javaqié‘géﬁqlﬂﬁﬁﬁfﬁ%?ﬂ%ﬁi?ﬁﬁm%- f#EBiginteger,
BigDecimalfﬂé@k%ﬁﬁbEz{:%ﬁ!@ﬁ% (boxed primitive class),
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frEtoString R B{EMM R A AR 2L : WmRXASRCLBIZER, —BiFEKK,
A4 200 0y e — M R R R R BRI U S G S AR LA B e MR AT X 4 R R ORIA
e R R RS, DR R ERERA B R AR BIR b . SRR R AT 2
TixFhFE RS, REMMRMAORDMERE, RMNuRawE, mRAHEERKX, BATLR
BRIEYE, TRk RTRAE R HEIER, SE SO,

Fibth AT ERBEBX, MERLELETAMRANRGEE, MRFERERX, W
REA% e X R M, Bildn, T A 5594k H PhoneNumber 2 ftoString J5 # :

YETS
« Returns the string representation of this phone number.
+ The string consists of fourteen characters whose format
+ is "(XXX) YYY-ZZZZ", where XXX is the area code, YYY is
« the prefix, and ZZZZ is the line number. (Each of the
« capital letters represents a single decimal digit.)
*

« If any of the three parts of this phone number is too small

« to fi11 up its field, the field is padded with leading zeros.
% For example, if the value of the line number is 123, the last
« four characters of the string representation will be "0123".

« Note that there is a single space separating the closing
« parenthesis after the area code from the first digit of the
= prefix.
x/
@0verride public String toString() {
return String.format("(%@3d) %@3d-%04d",
areaCode, prefix, lineNumber);

}
MR VR E DRI ERK, B2 ORI th B %A 20 F FORAIHE R (E B

FEss

« Returns a brief description of this potion. The exact details
« of the representation are unspecified and subject to change,
« but the following may be regarded as typical:

*

+ "[Potion #9: type=love, smell=turpentine, look=india ink]"
*/
@0verride public String toString() { ... }

* T AR i T e R A A R R P A A A BRI EF R, EiRBIXBERZ)E,
— Hig Rk, WHAEA CRILER,

TR G EHKN, A AtoStringl w ¥ WA R &, RYE—FBAZ X617 FliEz,
{540, PhoneNumber3 [ i% 40 & % *#farea code, prefixfiiline numberfyika] k. MEFIX 4
e, e aEIpEEXEEBNEFAAGAE CEMITXETE, BR TR TRFD
PEfE, AR RINZEGXERLENTHEZI, XM RORASHE, S9RA%
AR, mABRXELETL, EESE ARG R, mREAREXETR L&, ERES
TR T 7 R A OR FTEAEALAY, SX A4 B U T390 5k EIAPIL,
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ﬁﬂuclqne | i

Cloneabled [1 (1) B f9J& 1k % %t %2 ) —/>mixini# o (mixin interface) (WL 18%%), %W
XEERIFT R P TiPE (clone), #EAE, BHEARIHERXA AR, HEENOBREET,
‘©lift /> —/-clone /5 #, Objectfficlonej ik RIMH., WRAEB T AH (reflection) (I
B53%), BEAREDUXE % —/ %% 558 T Cloneable, 3t v LA Mclone i i, B2 = 4118
At T e e, B ATRREMRIEIZA R —E LA /T iniclone 5k, JREFIEXHEATFEAY
B, XTEHE ORI e A, B EAROIE— S TR, A5 B8 & Uk R dn{i] K30
AT Ay R EFfclone 5 i, FETHIS AT E A SRR, (W1t 1R B b T I T Mt A AT R i i

BE#RCloneable i B WL &{EM ik, ML EHKAHLAIERWR? B E T Objecth Z
raclone /5 B LELIFT A . ANk — /A~ T Cloneable, ObjectfficloneJ5 ik [l 1% 3 K1Y
EI A UL, & Wk £ b i CloneNotSupportedException 5 . X A4 F A9 —Ffbi vt S0 1Y i) i
B, WAESDE., BEERT, KHBEORD TRUEAMLLACHE AL, R,
% FCloneabled [, Ec4 T#EPZRIPIIGHEIIITH.

4 LB Cloneabledl MR Bxt 3 S B, 2 AIE M BT A 82404 B8 <F — 44 24
BRI, ALK, FHEAEEAXHENANB. BLEE —fET 26
(extralinguistic) HLiil: JC7 VA F4E 5L AT CARI X R

Clone 5 @ A EZAEH M, Tk Hjava.lang.ObjectMEH L) E N
[JavaSE6]: .

I AGR B R, XA BT ARERE CRRTIZRNE, RS L
&, MFERx, Tk

x.clone() != x

& Rrue, HH, Fikk

x.clone().getClass() == x.getClass()

H & Rtrue, (HXSERARLIIER, BAEREKILT, RiEX

x.clone().equals(x)

¥ Rtrue, HE, THAR-NHIOER. #IMREES SR EHLMH—H
KB, 8BRS SR WA BRSS9 . XA B s U A& &%
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EALEGEILA RS,  “NEAEEST HEKREREE T . 7o RAFRIclone 5 ik AT LA
B g 28 ok QR A %, 938 2 J5 A N S A . AnBRaX A J4 A finalfy, clonef B ES
IR 8] — A~ i H ik % e B

BRifi,  “x.clone().getClass()ill % F7 i% % [7] Tx.getClass()” FIMLE X K55 1. FEKER
d, B RSRIE.: MmOy R T -4, HEMNFI4 1M T super.clone, iR [l #3525k
P RAL TR B . WA RESIR HEX P I REAIME — B2, IR |l — /il i ] F super.cloneffi £3
FIHIH R, nHclone sk El — A~ HAAE R OIEMNR, CRARARHIRAE., Bk, X
1o & £ T definal £ F #5clones &, W %14 ©) — /N3l if 78 F] super.clone @ #F £| ¢y 2t &, #ntt
SR A A T SF X 4RI, BB 2 1A i super.clone fic 2 23 i JH Objectiiclone 5 ik, Mifi €1
HMIEWAAE], X RHLEIR A ERLT A i E s RS, KA EAR %GR,

ML.6KATRRAFF 4, Cloneabledi N34 5 BHbHE I, — A 27ELIIX A% O FLiZK
HMPLEFAE, LR E, T LT Cloneablety £, AMERME CELRBE— AN iRE LGN
A #clone i i, HEWN T, BRIFZEMIF A EAEIRE 7470 RiFAclonestHL, TigRA
BHIBAEZ R, S0, #BATHEX 4

(B 1% VR 7 B AE— A~ Zevh St Bl Cloneable, 3 H. AU A EHR L4720 R &FRYclone 5 3. RA
super.clone() # 73 3 4 R AT RE S5 6 T e & TR B &R, WelRBMHZE T, X ERPETiX
ARMAR., NENSEEDAERSE, XN RFEN RGeS E (clone), 7EX
AR AR (A RAWIE) R TR e RS, mRES RS AR
RMME, HFEAE MR TR RS, 828R B # %R0 & 68 & R REN
MR, EXFER FATEEEE B0, Fln, FE9% T HIPhoneNumberZ ER Nk, 7
XEE T, VRATIEEMAY, BR T A BISEHEL T Cloneable 24, it X Objectrh Z {7 clone
T kR B A R Ui AR 2 . ;

@0verride public PhoneNumber clone() {
try {
return (PhoneNumber) super.clone();
} catch(CloneNotSupportedException e) {
throw new AssertionError(); // Can't happen
}

}

E & iR fyclone )5 #: 1R B fY L PhoneNumber, i A~ /&% [A]Object, MJava 1.5%fFhRAFF
th, XoWEAEN, WEKRMNAMEN, BRALSETREFSIIATHELAS LY
(covariant return type) {EHIZ®, #uf)ifii, B aifE ek [l 2880 w] DL 7 56 05 i
LR E 2R F2 T, NADTESERMEEL L THRBNRNEER, HEEE Pin
b RSt i, BT Object.clonei [i]Object, PhoneNumber.clone 4 £ & [il super.clone()
MR A, XEEIT —&KEN.: KEARZLEF L UETEAERSEEF TR
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#FH,

MFEXM R AR ERESI T I3 %, 6 ER X A clone S Bl AT fE & S Bk
HHER. Blan, #%EHE6%&hAStackk.,

public class Stack {
private Object[] elements;
private int size = 0;
private static final int DEFAULT_INITIAL_CAPACITY = 16;

public Stack() {
this.elements = new Object [DEFAULT_INITIAL_CAPACITY];
}

public void push(Object e) {
ensureCapacity();
elements([size++] = a;

}

public Object pop() {
if (size == @)
throw new EmptyStackException();
Object result = elements[--size];
elements[size] = null; // Eliminate obsolete reference
return result;

}

// Ensure space for at least one more element.
private void ensureCapacity() {
if (elements.length == size)
elements = Arrays.copyOf(elements, 2 + size + i
}
}

BRIZVRA RHEX AR BORT MR (cloneable), fnf EfMiclone 5 i (X (LK [ super.
clone(), XHEHFIHIStack L, 7E Hsizedkrh LA EMIIIE, 102 EMelementsikia| 5
frStack S (AR A B L . 16 el S A 00 S B s AR W S B X R e 2 Sk R, R 2 RAR . 7Rk
PRERS KRB, XA TR LA R, 5% W4 NullPointerException S % , '

ARV R Stack e i — A i 2%, X B AGE A S K4, £ E, cloney k32 3
—AMER; RLAARECRLGEHREATE, ARRERRG A LB R P24
A4 (invariant) . 24 T {EStack2sth fyclone 5 B TE H #h T 0k, & 420 # AR M 515 6.
B 5 I , #Eelements 34 Hh it U9 b U Fil clone .

@verride public Stack clone() {
try {
Stack result = (Stack) super.clone();
result.elements = elements.clone();
return result;
} catch (CloneNotSupportedException e) {
throw new AssertionError();




2t F B A AL £ AR 65 7 i 49

ER, HNA—E ZHelements.clone O HI &5 R4 K Object[], HJIava 1.5% fThA ke,
FERCH 1V i clonei [m] (9 52, 4 iR 24 B0 5 ol o At 4L 1 2 TR0 KA ]

BEER, dnfkelementsif & finalfy, Lkt AREIEH TIE, B hclonely ik £ 4k
Ik #elements BRI EAY . X R ADMARARRE: clone& 4 53] Al T % 3 £ ¢)finalik &9 £ % A
AT KB, BRAETE 4G S0 5w M % B 2 ] W LA % b B w5 i % . T Kk
AT TEPERY, BT REA 46 B FELe IR b i fina ISR F ,

VAU Fclone FREE A GE . Bilan, BIRRIEE S —A TR SR Sclone 5 ik, EHINED
Bia & — A BoIEEL, B BSIREEE -(E MERNE AT, mERRs,
Wihnull, HFHRLEAEE, ZXLATECHCOHBRRS SRR, %A HIavak i
ffJjava.util.LinkedList, i%24nF .

public class HashTable implements Cloneable {

private Entry[] buckets = ...;
private static class Entry {
final Object key;
Object value;
Entry next;

Entry(Object key, Object value, Entry next) {

this.key = key;
this.value = value;
this.next = next;

}
}

... // Remainder omitted

{5 152 AR (50386 U 1 o P Sk /A WS 0200, R AR e 13 Stack 26 B A R A «

// Broken - results in shared internal state!
@0verride public HashTable clone() {
try {
HashTable result = (HashTable) super.clone():
result.buckets = buckets.clone();
return result;
} catch (CloneNotSupportedException e) {
throw new AssertionError();
1
}

BT RAEH CRIBIIREEA, R, /B RS RA R &R,
MR 27 5 512 5 B X G SR 46t R e S E B0 47 k. b T8 IE 3K A G104 %00 3 i o % 7L
HARBA AR, T —Fh o WA i .

public'c1a55 HashTable implements Cloneable {
private Entry[] buckets = ...;
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private static class Entry {
final Object key;
Object value;
Entry next;

Entry(Object key, Object value, Entry next) {
this.key = key;
this.value = value;
this.next = next;

}

// Recursively copy the 1inked 1ist headed by this Entry

Entry deepCopy() { :
return new Entry(key, value,

next == null 7 null : next.deepCopy());
}
¥
@0verride public HashTable clone() {

try {
HashTable result = (HashTable) super.clone();
result.buckets = new Entry[buckets.length];
for (int i = @; i < buckets.length; i++)

if (buckets[i] != null)
result.buckets[i] = buckets[i].deepCopy();

return result;

} catch (CloneNotSupportedException e) {
throw new AssertionError();

}

. // Remainder omitted

}

.4 ZtHashTable . Entry @i finos 7, S &HF— “GE# UL (deep copy)” Fik. HashTable
E#yclone 555y BE T — A K/NEHRY . #ifybuckets$edl, F Hal Jh R 4G buckets 4, x4
— ARSI R TR B4 UL, Entry 2 b BB RE#E VL5 i R IR H E B &, LAEE A4
xR (EREENLYR). BAXFMHERAE, WEBFIWMALERKOIE, e THESR
i, HR, XFEEEE-IERIFAR -FIFHE:, BAMFIRFOEASTTEHE, CHERE
—Bkeain, mRAMERLEK, SRAESSERGH . A Tl % X F R, RaTLIE
deepCopyH 1% {8 (iteration) LB IT (recursion):

// Iteratively copy the linked 1ist headed by this Entry
Entry deepCopy() {
Entry result = new Entry(key, value, next);

for (Entry p = result; p.next != null; p = p.next)
p.next = new Entry(p.next.key, p.next.value, p.next.next);

return result;

TR X R E — Rt i Hlsuper.clone, ZRJEHEES R AR AT A AL E
REAZE R AE (virgin state), ARG R (higher-level) {975 4 %7 7 A 3 R AR
#&. fEFAIHIHashTableffi|f-H, bucketsl:i 4 4 {th — BT MEA, 5, X TE
FEH T PERI YR P R — 8 - (g, #iHHput (key, value) K (EEEAAHIA
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i), XFEGEEES A AR, A EMYEENclone ik, ([HREBfTEMENER
“H R R B L R S N R B fclone 7 57 R,

[l 4 % 2 — K¢, clone 5 ik A B iZAE# i At R op . R F 3 % 8 b A AT Efinal 19 J5 ¥
(WE17%&). mPfclonell T - EHRM A%, MAEZHERENTFRAENEZBIEEE
i M R AP HPRE 2, ZHERS M, ZHERATERESSFBCIEMRMFAHANRZ
AA—8. Hik, E—BE%PititBifputkey, value)Js ik Mi%%E 2 &finalfy, E2ERH
W (R FA A0, CRIZERAEfinal A4 430 “4iB)# #[helper method]”).

Objectffclone 75 #: 4 75 B 2 a] # tH CloneNotSupportedException F 4, {H A, iR AR
clone 5 LA RES ZWGX AN, AfMclone Hik M iZEMX N E, HALRSMHZRRH
(checked exception) W5k S &M RH MG LML, EHEREMRLR (LESIR). W
B[ ThH T MR FE174] BE Tclonedy ik, MEMAMIclone J i ik B iZ B
Object.clonefI47 4 : ‘57 i% 4k 75 B Aprotected, i i CloneNotSupportedException %, If
Hi% A % L B Cloneabled¥ 1, X LM AT LAGE 26 B A St B sk A L B Cloneabled% D H 1,
k05t AT i e T Object—4#¢,

WA — A EAER, R IRRERSAER 2% LI Cloneabled# 1, Eidf Efclone}y
A A BRAFEIR L, BRI %8 (WE664k). Objectfyclone i ik R4,
PR B R 8, T REth 4 20 40 5 [R) 2 i clone 75 2 & U il super.clone(),

fimis 2, FiA 9B T Cloneabled ORI REILIZH — A FA R HikFiclone, WAFH
i1 S8 Fsuper.clone, SRJ5E EEMF BB EMR, — BTN T, XEREZEE LML
N BT AR, AR RS ARBERIRR XN RIS, BA,
X e oA B4 LR 1 A A WT LA ik 3 VA b VR Fl clone sk 5 ik, HGKGH # A R i 7 ik, Rz
KA EEARMWYE, KERMATESRMSIH, BAZENHRERAREERE.,
X AH A B, San, RFFFIS SR M —IDIA AR, S RBRA R CIRE AV,
X SR AR RAE R A AR, ST EWEE.

KA L EX 2K ROAXMLE, WRRY E—A %3 T Cloneablef O Y,
BLVRER T LB —A 70 RAFHIclone 5 ik 5k, BAMMERE, &0, RFRHM XL AL
BEARESEEL, KA FRARBEIHGAMR, Blan, S FAATER, LFFRE L.
ARKRIEX, BAHE MR R 5 R R EA KRR E.,

B—AERGEENGT I ERRBE—AENMHiEE (copy constructor) H#H N L/
(copy factory), #Ul# &3 HE -1 HESR, EHE-MNBERV L EIZHESMNAE,
il 4
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public Yum(Yum yum);

BT REUTHE N EROBET .

public static Yum newInstance(Yum yum);

¥ Ul i 2R Al , ROHERE LI J5 ik, #ikkCloneable/clone 7 i B4 & £ AL 3.
ENAEEB TR —FREREN. EE 20 ROIEHLE, S04 2 R <F 4 5 2 55
PIRIHLTE, EMNASSfinal i EHERRENE, ENAERHEAIVENZREE
(checked exception) ; BENIATEEHITRAES, BARGATRIEE IWESSEHET
HcE A, (B H FCloneablefl N ik/b— /A Ffficlone 5 i, FiLL A REt—/i48n0
ZAERITHRE. Bk, (& Kk 2% & I T kR clone kR, HBARFEONT
AESF M .

Hit—%, HUWEFIEE N LT /LA —A2%, 2RV ETIZRLHMED,
Bilgn, &G, P E A SRR T — A IS 8, BRIZ KT HCollections
FHMap, HETHOME U ESEME I T (RN IZE “$Hi%% (conversion
constructor)” F&&# 1) (conversion factory)), i 7% /s $e4E DL ScHp 3 7y | T A A 5
B PR RARHI KRB, Bildn, fRIZIRA —/{HashSet, 3 H 7 240 =4 ILK —/ TreeSet,
clone L ik iR Bhix BERITHAE, (HA: MEEHAE B R 535 new TreeSet(s),

BE#ACloneable A A LR AR 2 Z 0], ATLAYEHME, HAbMEE QLA MIZP R (extend)
XN, TR (WE174) BAMILEB (implement) XA O, HFE
HAZX 220, AETRENBTFRATHRMESRZEBEclone ik, WNEALEATE, B
KA. RLBEE A, BT A 1h THRTIEHAE, WBRRERIBRG HE
A2 R4 (protected) clonel5ik, THITFIHtA AT AEL I Cloneabledz 1,
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s R

EA#ERIFHEMILM AR, compareTodj ik iR EObjecth FHl, MK, TR
Comparabled# [ H1ME—fy 5%, compareTo 75 & AME A UF £ 47 (R LAY RIMELLEE, i B S iF$h
T, BRIEZSM, ‘B50bjectiequalsy i B A H{LIAVHRE, B EMZR, RLHT
~Comparablef 1, SEHEMLFIRAHNEMHEFXFR (natural ordering), h3EH
Comparabled [ {3+ R B2 3 77 HEFF sk X 4 R 8

Arrays.sort(a);

X7 £ 3 A PRI ComparableXf R BT %R, TH M PRIE LA B B 2h 4 4t [m) (] 3, B3l
an, T E AR Y R T StringSSBL T Comparablef [, ‘EX{E T @4 T2 ¥FIRFTHIEL 2%,
He 4 = BRI T EN L 5k -

public class WordList {
public static void main(String[] args) {
Set<String> s = new TreeSet<String=();
Collections.addA11(s, args);
System.out.printin(s);

}

— B 5B T Comparablef 1, ‘Eikal LABRIFZ{Z M5 B: (generic algorithm) LA K f& ¥
FiZE O HEALH (collection implementation) #HATHE. FRfHHIR/NISE HkaTLATEE
JEHMmKHITIEE. FEL b, JavaE 53 EFRMTAEZ (value classes) #F55BL T Comparable
B0, WRIRIEERS -2, ERAENHEMNENFER, Wiy BHF. %%
(0 S8 8 4 ARG, AB PR BBk Bz 1% R e % BB S BLIX AN 1

public interface Comparable<T> {
int compareTo(T t);
}

compareTo}5 i it Fl £ 2 Sequals 75 B: FUAE1LL :

HiXA MR SIREMIRETLE., Y% RNT. FTEATHREMNRAIBEE, 2 505K
Bl — A s, ToloEx ERH. Rl T EMN R ML SIERETECE, WY
ClassCastException &5 ,

ETHMEBG, Fosgn (A& X) RABEDHWsignumF$, SHERER
(expression) WI{E4f{E., FAIEM. 4 9&E -1, 051,
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o SCBLE 20 W PR BT A xRy £B1 /E sgn(x.compareTo(y)) == -sgn (y.compareTo(x)), (iX
WHERA, 24 HA X y.compareTo(x)#l it F# I, x.compareTo(y)7A 445 #h H 5% . )

o SLIFE L L AWRIX A LR R W 53819 (x.compareTo(y) > 0 && y.compareTo(z)
> 0) B /R x.compareTo(z) > 0,

< ea, KIEF LMW Rx.compareTo(y) == OWg 7R %K BT A Kz HRil 2 sgn(x. compareTo(z))
== sgn(y.compareTo(z)),

* BENE X (x.compareTo(y) == 0) == (x.equals(y)), {HiXFIEgat 458, —Miidk, £
LBLT Comparablefz MY, #FHiBR TiXAFKE, ERIZHWTUAGH, 6B ixiE
B “TER: KA NENHEFERE, (B2 Sequalsf—5,”

THANEY LR w PR AL ATk, fnlElequals#ye (MLE84%) -u#,‘compareTo
YPEFRACRRRAIILE L, ERIINES, 1F 04 B8 @I FF 3 2 &5 7 LA 2 compare ToZ
iE. HequalsA[EMIR, TEMEEEA[FAIME, compareTon] LA ELES . 4n w5/ ¥t L&
MRSIMAAFE LA R, compareTor[ LAl H ClassCastException 5% . B %, X F &
compareTofEiX Fifl§ UL T P2 iZ A 364, R RIEE T EMBIS M, xthiF B ECiEfp s,
HRIRUL L E IR A0 5 2 R LB HERR R4, (& MIava 1. 65?‘1‘1'1'521‘13?9‘::’ JavarE 6%
FEvh kA WA 26 A PR X PR T

HEAF {85 ) T hashCode ) 7 i 3¢ 2 U0 H f (6 T 15 i 9 26 — B, 7 I compare To%Y
SE Rt 2 R A M T LA L R K. R T LR 2 R 045 4 7P 3 & % TreeSetFl
TreeMap, LLK T.H3¥CollectionsFlArrays, i 1NHA S A Z MBS,

BLAEFRATIR [ Bl — T compareTo£) & fh i fkik. % —K4GH, ARGH THA ML A2
EHRETT ), MR AETEAKD: WRE A HRDATE AR, WEAHR—%
RFR-AHR: MBE-AMRETFEAMER, WE-AMR—-EZEFE IR, W
RE-AMBRTFEZAMR, MBEAMR—FNFE-AHR, B KEH, mB—4
MERFEZAMR, HABEAMRIXKFEEAMR, BLE- I HE—-EATHE=A
MR BeJF—ARARH, TELCBM BN SR B A R R, B ATTRR BIA 3 &R i e — %AF
RIS

X AR — A H S RAL, thcompareToJy i J My % [ #: MIiX (equality test), b,
—E M SFARIE Tequals#yE BT ANMIBRHI 45 0F: B KM, RRMEmMGEN, Bk, FEOSIK
HRIFEE R TCIELE T A E A O3 R WT L GfL R 26t , [ BHR FrcompareTo2y 5, BRiEE &
JSF i ) R AR RS (W8S . # *tequalsiyAE 2 4R #5& F FcompareTo 5 i ,
R R A Sk — AR T Comparablel M RIR MMM PE, EAREY RIXAN%, TRERS —
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ATMERE, KPEEE RO —DLH, RERE— WE (view)” JjZEEXA
e, X FERE AT LALR R B B e 5 =4 2% E5kBlcompareToJyik, [t AL VF BRI % P b6 (E &4
SR, AR5 A A S IRLRE S — A A LB

compareToZ) & {19k J5 — B — AN R ZIM L, Wi A& EAEN], FZ&UH T compareTo
F i W6 B0 2 (R M R, ESE S UL R B %R Bl Sequals B ik FIRERIAE SR . AndlF TiX— 5%,
9B 4 ticompareTo 75 i 7 e A IR /- 3 Z sk 3 IA A “ Sequals— % (consistent with equals)”,
R R Tk &H0, WFXEFkPEIAA “ Sequalsi~—# (inconsistent with equals)”, #n
F—/~%f{IcompareToJi LM T —4> SHequals 5 ik A — BT R &7, EUIARREBIER LIE,
(B2, E—HFEA (sorted collection) W& TiZHKMIILE, XAHEA BT RETT L FAH
A D (Collection, SetsiMap) [l FAZIE ., XREE N, ¥ XLk 0 il 2% & 4%
Wequals 5 3k & SLHY, (B2 FFHEAEH T ficompareTo i ifi A & equals 75 ¥ Bt e A 5 [&]
PR, RS BUX R R S R AR E R, R PIZAFT TR,

Bil4n, % EBigDecimal3, EfcompareToliik Sequals A —8, WAREIET —4
HashSet<cff|, 3 H i fiinew BigDecimal ("1.0") Ffinew BigDecimal ("1.00"), iX/~4E&
WA TTE, FhEHa %A hR /A BigDecimal 5 H, it equalsJy #4 LB A HH
SR, SR, AR VR{E I TreeSetifii A~ & HashSetsk $hfT R BEAD L 2, AP RHRBE /TR,
(Al 2k iX # A BigDecimal 3 i 78 ifi i compareTo J5 ¥k # 47 LU AR R AR /Y . (IF A i 2 54
BigDecimalfy 344, )

4 ScompareTo 5 ik 54 Bequals kWMLl BhFEILLCERAZEN. HA
Comparablef [ 28 (LAY, ifi H.comparableJj ik & FRAM LA, HEL AL ETRIEE,
WA EHREHETREYE, WRSHMEYLALE, XNHAHEELESE. WR2E
Shnull, X A~UH R iZ Wb H NullPointerException 54, H.— H.i% 75 i 1A B 15 7] ERY B 51 i
AR | VRN

CompareToJ5 # A A LU RE I A ELAR , AR S5 I PR FL iR . BB R 5| IR AT CLR
il i 388 VA 3t 1 F compareTo J5 ik K S5 B, R — AR IF %A LB Comparablef# [, ##& R %
A — bR HEF X &, AT LAER — 4 B Comparator kR EF., RFRES ALK
Comparator, ¥ (O AIComparator, % in%t 45584 ff CaselnsensitiveString < fyiX 4>
compareTo 5 i F —4~ &L HyComparator ;
public final class CaseInsensitiveString
implements Comparable<CaselnsensitiveString> {
public int compareTo(CaselnsensitiveString cis) {
) return String.CASE_INSENSITIVE_ORDER.compare(s, cis.s);
} // Remainder omitted
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¥ # CaselnsensitiveString 3¢ S Bl T Comparable<CaselnsensitiveString>$# H . WA W,
CaselnsensitiveString 5| ] Hfig 5 H b Comparable<CaselnsensitiveString>5 | F 3t 17 Lb %,
6 7 B 2 2 5 Bl Comparablef A i, X &% HMEER., B EHE EcompareTo 5 ik & ikt
CaselnsensitiveString, [fij /4 f&Object, iXJ& ik {2 B pr sk iy,

¢ﬁ¥ﬁ§§$%ﬂmﬁ.ﬂuﬁﬁ%ﬁﬁﬁm<iﬂ>;wm,ﬁﬁﬁmDMMa
compare®; # Float.compare, fi/AMHxZEMER, MM HAIFESEN, BOEAEF
compareToffyili )5 . ¥ FHc sk, W seds S0 B A B @4 e#k k.

R — ARG LA KEIR, B2, A2 FERIIN K L ROX Se g2 AE 7 L BAY . PR ZTM
BRI ITEE, RS HTRMAMEER, mRESRMLLE™E TIEEMNSER (BERAER
HIE), MIBALLEMRIEL R, HRBHZES R, RSOOSR, Wk — P EbBk &
Keatpyk, DAdHE, iR AT A MREL RS, WX st AR, HaERE, T
# 9% yPhoneNumber fcompareTo J5 i 3 15 B X Fh 5 i

public int compareTo(PhoneNumber pn) {
// Compare area codes
if (areaCode < pn.areaCode)
return -1;
if (areaCode > pn.areaCode)
return 1;
// Area codes are egual, compare prefixes
if (prefix < pn.prefix)
return -1;
if (prefix > pn.prefix)
return 1;

// Area codes and prefixes are equal, compare line numbers
if (lineNumber < pn.lineNumber)

return -1;
if (lineNumber > pn.lineNumber)

return 1;

return @; // A1l fields are equal
}

BBRXA LT, B EE A ATk, B2, compareToly ik £ HIR A IE
B B{E K /h (magnitude), i FURHRE TR BHERITFS . #RATLUR X — fOR BifE RS,
VP IE RER i B E T -

public int compareTo(PhoneNumber pn) {
// Compare area codes
int areaCodeDiff = areaCode - pn.areaCode;
if (areaCodeDiff != @)
return areaCodeDiff;

// Area codes are egual, compare prefixes
int prefixDiff = prefix - pn.prefix;
if (prefixDiff != @)

return prefixDiff;
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// Area codes and prefixes are equal, compare Tine numbers
return TineNumber - pn.lineNumber;

}

XD IX AR TIEMRRAF, (EEAEREIEE /NG, BRIAEVRTAE K AIRA &0 fit
i, &FE -ROKN.: Bo/hfnfkn el fER{E 22/ F &% FINTEGER. MAX_VALUE
(2-1), EERASZE(E X Fh oy, XIS A ARRIES LEMERET, 1A 5H32
(LRI ROT B A KB R LA ZOAE R 2 8%, Pk~ RAMEREY (inkn),
Mk — TR (int2%), B2 (i) BEEH, HER—/HAE. XERES
compareTo 7 i 4 % 3o 2L 2 HOK B iR EE R, R T compareToZ)EHIH — K ME ~ &, X
AR —A AR E . ERSEXRRMARS P BT M, X5 WnT ek LR,
B Ayix BRI compareTo 5 #:4F F K £ B iy i A T #0RE 1E % T1E.
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F4E
XM0EO

2 At T BB B0, B R Tavalf M AR B, Tavals i g
U TV BHAMIMATTH, BRI BRI T ISFORE [T, 5 82 WA A — B4 S T L
BYUR T A MR R ST, R L A . B T B B

%E%ﬁﬁﬁﬁmﬁﬁ5ﬁﬁ$ﬁ%ﬁﬂ,%§¥WH$E$,E%E&ﬁ?%ﬁ%%%
ﬁﬁﬁ%.%E%ﬁﬁm%ﬁﬁﬁﬁ&%ﬂﬁ%,ﬁﬁﬁﬁ%ﬁ&%%ﬁﬁﬁ%%ﬂﬂﬁ.
EEWAHEE%%ﬂﬁﬁﬂﬁﬁﬁin%E,ﬁ&ZWREHEMWANﬁﬁﬁE,—%ﬁ
ﬂK%E%ﬁﬁ%ﬁﬂ%Wﬂlﬁﬁ&.ﬁ+ﬁﬁﬁﬁ%ﬁ&ﬁi(mmmmMmMﬁu)ﬁ
# % (encapsulation), J#k 4% #5450~ —[Parnas72],

%E%ﬁi%m%#iiﬁﬁﬁﬁﬁ,E¢k§ﬁﬂ$ﬂﬁ?ﬁ#—+$%:Eﬂuﬁﬁ
ﬂﬁ%ﬁﬁ%ﬁ%%ﬁﬁiﬂ%ﬁéﬁﬁ,&ﬁﬁ%&ﬁﬁuﬁﬁﬂﬁﬁ‘Wﬁ\ﬁk\ﬁ
ﬁ‘ﬂﬁﬁ@&,E#HuMﬁﬁﬁﬁﬁﬂﬁﬁ.Hﬁﬁ%ﬁﬁﬂu#ﬁﬁﬁaﬁmﬁﬁT
ﬁ%%ﬁﬁ.E%ﬂﬁﬁﬂ&i&ﬂﬂﬁﬁ%ﬁﬂ,#ﬂEﬁﬁEﬂWNEW&K%ME%
Wﬁﬂoﬁﬁﬁﬁﬁﬁ$QEW%ﬁﬁﬁ%H%.ﬂK%%%EﬂWﬁ%.ﬁ%EWuﬁﬁ
-ﬁﬁ%ﬁ%:~E%&—¢§%,#ﬁﬂﬂﬁ%%?%&ﬁ%%%T%%ﬂﬁﬁ(ﬂ%ﬁ%h
%&ﬁﬂﬁﬂuﬁﬁ—ﬁﬁm,ﬁ*%%%ﬂﬁﬁﬁﬂ%Eﬁﬁo%E%ﬁﬁ%Tﬁﬁmﬂ
B, FOMSR Z IR EAE, BT IF R X S L 7 (5 I HO R 2 4 EAEH A i
ISP RA . BF, 750 RARHLMEIE T M AR R %0 R, PR 2% B A R
AT, B S S 3y (BB 2 A T R WT Y

hwﬁﬁﬁﬁﬁ%ﬁﬁT#?ﬂﬂ(mmMﬁ*W%%EﬁﬁeﬁH&ﬁ(uwu
control) HLHI[ILS, 6.615ka T2, 2 1 FIK RHIT 5 % (accessibility) , 5z i a] i i)
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%mﬁiﬁﬁ%ﬁﬁm&ﬁ,u&&%#ﬁ%@ﬁﬁm%ﬁﬂ%ﬁﬁ(MWW\WMﬂwW
pr)#ﬂ&i%nEﬁﬂﬁﬁﬁ&ﬁﬁﬁﬁ?%ﬂ%ﬂ%ﬁ%#ﬁ%@%,

%*ﬂmmﬁﬁ:%W%%&&ﬁ%ifﬁﬁﬁﬁ%%ﬁﬁomﬁﬁm.Eﬁ&ﬁ%%E
16495 S IRk (R 3k B2 THREAR — B . RATRE S /NI D) 251«

HTFHEMN (JEREM) KiEn, RAFRMTERODIFRLH. enfhe (package-
private) F1AA & (public), AR publicfE WRFFFE M T B KR EH N, WERELH
W;@M,Eﬁ%@ﬁﬂﬁwow&%&%&n%%mm&ﬂﬁﬂﬁﬁ.Eﬁﬁﬁﬁﬁ&@
ﬁ&ﬁuﬁﬂﬁ%ﬁ%&mﬁﬁﬂﬁﬂﬁ,E%%LﬁTﬁ&ﬂ%%ﬂ%~%ﬁ.ﬁm&&
w5 HEAPIR— sy, FELURMRATA S, T ETES. B, sEMEE, mMER
LA BB BA R PR, MR CHRAAN, A R EAERE. PRV L
TR A,

m%—?ﬂ&&ﬁ%ﬁ%%(ﬁ%ﬁﬂ)R%E%—%%WW%%E@.ﬁﬁﬁ%ﬁﬁﬁ
&%%—Eﬁ?%%%%%ﬂﬁﬁﬁ%(ﬂ%ﬂ%hﬁ#ﬁuﬁﬁﬂﬂﬁmﬁﬁMﬂ*ﬁﬁ
ﬁ%ﬁ&ﬂTﬁmEm%+¥n%ﬁ.%ﬁ$ﬁ¥ﬁﬁ%%ﬂwmﬁ‘%%ﬁﬂ&ﬁﬁ%m
E%%Ei%ﬁ%:E%&ﬁ%%ﬂ%Ammw%ﬁ,ﬁﬂﬁﬂﬁ%ﬁ%%ﬂa%%ﬁ%@%
KL —HT

SFRRA (. k. BREAABIERE O ) AR AER UGB, T T U R
36 1 L P % 51 L K -

- }AFHH (private)

U 7 7 AR R R TR 26 R B A AT LAV DX A B B

< AEFAEH (package-private) — 7 Wi 5 L P 36 £E ] B4 w7 LA )3/ p
R, MEER FPE, CHRRY “$8 (default) DiIZLBI™, AnfaA b iR 7E U &
VEAE, kR R I A U ]

* Z{R#HY (protected) R R A T 2T DA R X AR B (B — e R ]
[JLS, 6.6.21), FEH, FERAIZH 5 A4 P BRI £E faf 26 4o 7T LA V5 [RlX A~ BB o

« NEH (public) ——7EAE{T it 5 #B AT LAV ) 2 5 o

PR AT A B L T 25 A AP, W1 RS9 B AT BT A R B B A A AL H . L
g, DA ME—EAE B —ARICERE 4B AR &, (R B Bkprivate 2 if
7, %R RS R BRI, mRERILE AR BROX RSN, BRI R R
RAH, BERE D Moy EHARMNE, SHOKXZAGOBREEXED, Bk,
LA R R AL B R BB — A ey S BLh 9 — 5y, — R &M T S HAVAPL, #AT
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XA 2B T Serializablefl 11 (WIBTAFTSK), LR A TREL W “Mi (leak)”
B T HHAAPIH,

MF A RAR R, 2405 % N DR S R BI, S R RIIR A Db, R
PRI A S0 T AP — 35y, SRS B H ., SHOH0Z R R R hRE T i
TR KA AT R (LB1TR) . ZRFHIER AR R, '

A — RAMIBRE T PR 7 i v DG R PERRE D . MRk % T AP — A Hik, F%
A D 1) 4% 513k A FC U A T 28 b B D ) SR BILILS, 8.4.8.3], i B AT LA B {5 AT (o] 7T {4 R 8 2 9
S 516 77 ML B T LABE P29 SE B A SRAREE R Tk MU, 6 2 24 i PR 4 3% 4 - 2K
PR, %% 8BS A — KBRS RHU A RO . R — A BT — A
A, BAEAFARRLEEX LD WML BB AAEN., 2k, &E b
AR BT 5 kB & B A A D% BIILS, 9.1.5].

ATEFWR, WATCAREER, EORERASHEES R, X 28E B E Lk
GRAFM. AT MRARR - 2A LA R AT RBRAER, KBTS, HEEH
VR AP L e, XRTHRER T, BOIER, S TR, k. Bofsk
R R G HEAPIR — 85y . BB, thilf 4 Eix 20, Bk AT LA LE MR 0 2 b il
MBI —HB oy RidfT, A AE &S Ui ) BRI BR LA T E,

EPIRATRANTG (RF145%), MBERAE inallly, ®ER— 40T B R
final 51/, A4 — BRI A AW, SRBCFE T 0 A il 75 35 A 5 b i 10 18 47 B 70 0 e
Ty XBRA, VRUIEFE TRBEXNRA T RMORED . F, 245 SRR, i
RETHERBUEMAITIHMGE D, Hik, 4AATERAEARR BAZR L6, AIERE
finalfy, I HSIHAAIRMA R, LXK RA R A GO &, W T U8 — g
AN ER B Fonik” M RiEHE

RIFFI R UGS TR, SURA —FhBISME 0L, 815 B T 3R BER A %
) —Bsr, ATLAEIE 2 B A finalliok R @k s . #0001, XA 28R A S 5 5
ML, BIAZEATRIGRIF (WES64) . MEEM— AR, XWRE 2 e KARNMHIE,
B2QEWRAATENRESIH (RHE155%). mRfinali & B REsH, SHELAIE
finall R FT A k. BARSIAA G FREM G, EEEHEIAMMRATURBER—x2 S
BUR MR G R

EE, REESHBRASRTAN, FLl, £RAANFGH Sfinal K%, 4G XM
By Pl 7 ik, ZILFERBZRG, MPRBAXREMREET Rk, & msteaik
BEARHMINZE . X R R LRI — A5 WAL .
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// Potential security hole!

public static final Thing[] VALUES = { ... };

LR, VL IDES A2 5R B4R W A A SCAIRE 5| H BTG R 5 %, X PRk & 7 A X A [a) i .
EEXA ARG . "TUMEABEAERAER, M- AFHATRTIE.

private static final Thing[] PRIVATE_VALUES = { ... };.

public static final List<Thing> VALUES =
Collections.unmodifiableList(Arrays.asList(PRIVATE_VALUES));

B—Fph R, ALMERATRAERN, HEN—1af 5, BRERARAN 4
&by

private static final Thing[] PRIVATE_VALUES = { ... };

public static final Thing[] values() {

return PRIVATE_VALUES.clone();
}

RS PR i 2 U RCH 4, B PR TR B A R WPRNE B 2
InJ5{E? WRFh 23 B 4FAIVERE?

BiliEZ, RIS W REH FEIK AT U5 Rt . RAEAF 40t i it T — A /b A API
ZJa, BB EAEAE A BRL A 28 . B O R R B 8 B APIRY — BB 5y . BR T 2 i A finalIg i) ¢
I 25, AHRMARIZRE AR, HHEWRERL AT EnalIZ 5| M RBEA
Dk 0N
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[ﬁuﬁ: eaEXERBAAETEAES J

AP, AIRES%S —2iR{E2 (degenerate classes), BAFAEM, HEHEEpL
13) 35 -

// Degenerate classes 1like this should not be public!
class Point {

public double x;

public double y;
1

H T X Fh IS M B R wT LAME ELBE T 1A, X 2636 A 4R (4435 (encapsulation) fIZhAE
(LE135) . mRAKRAPL, GhICH SRS CRBIER TS, WEERME LR &, 45
el I AW, Tk R BUE TR B A AT 3h . 8 4% 1 ) i OB PP R L AR Y B i b 2 2R B A
#, WAHRZHBERABMAR YR F ik (getter) WIRAE, Tl ERI2KE, MixA
BERABMAFEME S (setter) AIFAE .

// Encapsulation of data by accessor methods and mutators

class Point {

private double x;
private double y;

public Point(double x, double y) {
this.x = x;
this.y = y;

public double getX() { return x; }
public double getY() { return y; }

public void setX(double x) { this.x
public void setY(double y) { this.y

x; }
y: }

}

ETRER), VLFIAA MR, REE R RERFIRT B RO EERLERN: R £TWY
BE PR A QWS EAT I, ALARAE T R ik, AR AR Mo 2 2 i N D R 1 RAE
. MRAFRRE T EOBIBR, ERERRIEHABERERFTED, HAHAHL
& FrmRBESEMRELT.

PRI, e RXRQUAAE, SERMAGREL, BHEET O MBI TN LK 548
R BB LB SRR TIPSR o X052 b ) 5 Sk A i T R & e A
HUSEIRAL, FEVRRFEIE b, B RAEM %K% PR R, BAAK PR 5 %3 Ay
NSRS EME, ERXERMBERECLSZLXNOT, MELE, Fkdazim
Eﬁﬂ%ﬁH BNBEAR R RIS LR TR, EREBREXRNHFRT, &&ﬂﬁﬁmﬁﬁ

— L RBIESME A,

(R
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Java R GREFHIARBER T “AHEXA N IZEERBEIER" 5K, 52006 70
fhijava.awtfl i ffPointfIDimension3, ‘BREAEAGIAN BT, MK, xR RZ MY
BB AR, IEAESS AT RTURRAY, e BEDimension i P EEBIR S B T E A
AEFIRE, ifiH, XA A R

AR R AR RANKE ARG I, (HR AR AN A A5 0, i Fh ek i fie 32
BEELE /D — 2, MR KB RAIAPL, hTCHE KA X MR MR, MR IR, R
TiER BB T, (LR ATLARMA R KM, B, XARWEETESLHEBERT—AE
B 1]

// Public class with exposed immutable fields - questionable

public final class Time { J

private static final int HOURS_PER_DAY = 24;
private static final int MINUTES_PER_HOUR = 60:

public final int hour;
public final int minute;

public Time(int hour, int minute) {
if (hour < @ || hour >= HOURS_PER_DAY)
throw new IllegalArgumentException("Hour: " + hour);
if (minute < @ || minute >= MINUTES_PER_HOUR)
throw new I1legalArgumentException("Min: " + minute);
this.hour = hour;
this.minute = minute;

. // Remainder omitted
} .

BZ, KAFRKEEAPLZRBE AR, BADRARE, BRIEAFREBA TN
BRfeRED, B, AHELSTRENQARANREREOBREIRERE, £itixs
KAL),
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(155, ETTRBIM

AR IR BIAREM B k2, B LOIPRENTA GBS HE N RIZKFR
WHEERIREE, HAEMRIBEAN LAY (lifetime) NEEARE, Java bR EPRLEF LR
ARy, Mo String, EARR RS, BigintegerfiBigDecimal, FHEARAIEMIEE
BB BRI ERE NS Figit, KBAEM. ENAES N, BEngs.

A TAES A AT, SE0R T L AR H .

1. FERBEMLBEXI SRS A (WK hmutator), ©

2. RIEXASWY R, ZIHATLIIEH.OSE BEN FREESRVRECL%E, N
MR IZRI AT T A AT IEFRMA, —BREEEREXAFMAfinalfy, HLE 5K
{18 & 1 e 21 3t 9 ik

3. EFrEREAR RS inalfy, it ALMEEIH R, XTLAEBBEARGER. WA,
AR — A4 T GV S G S| A ZEGR Z R ML L T, N— A REBE ST B 88,
RUFEHREEFROTA, FAE#EY (memory model) i fFiR[ILS, 17.5; Goetz06 16],

4. ERRAREESAATATR . PR LABS 1k % P 2K 18 U () a4 5 | FF A T 28 3 5 A B IRE ,
HBk& PGSR R R, BANEAR LT, RFATENAKRLAAFfinallk, R
FXEROEEFLXYUNEIFHRRNATES RO, EEFEIGXHM, FHAXESE
RAELLE RIRR A b ik T S M Ep R (E134%).,

5. MEXNTEMAZAGMERIFE ., ARG M o283 G008, W04 250 0 5% 2%
HI% P i TCHE IR A AR I X 2o RIS A, HH, AEAERE PR EtA A &5 R MGk
EFERIR, WAEMEMTiR 5% (accessor) HiREIZXMRIIM, FEHES. Vild ki
readObject 5% (WHT64%) if{E %4> 14 U (defensive copy) HA (WH39%).

AT 4 B P AVF 2 6 F#82 AT 2RR, Hph—A4 61295+ AIPhoneNumber, 43t
B RYERA ViR T ik (accessor), (BB A X MAVIE{EY ik (mutator), TR
He— T
public final c]a;s Complex {
private final double re;

private final double im;

public Complex(double re, double im) {

© BN SRR ik, —dRERIE.
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this.re = re; L]
this.im = im;

}

// Accessors with no corresponding mutators
public double realPart() { return re; }
public double imaginaryPart() { return im; }

public Complex add(Complex c) {
return new Complex(re + c.re, im + c.im);

public Complex subtract(Complex c) {
return new Complex(re - c.re, im - c.im);

public Complex multiply(Complex c) {
return new Complex(re » c.re - im » c.im,
re « c.im + im = c.re);

1

public Complex divide(Complex c) {
double tmp = c.re = c.re + c.im * c.im;
return new Complex((re » c.re + im » c.im) / tmp,
(im = c.re - re » c.im) / tmp);

}

@0verride public boolean equals(Object o) {
if (0 == this)
return true;
if (! (o instanceof Complex))
return false;
Complex ¢ = (Complex) o;

// See page 43 to find out why we use compare instead of ==

return Double.compare(re, c.re) == 0 &&
Double.compare(im, c.im) == @;
}

@0verride public int hashCode() {
int result = 17 + hashDouble(re);
result = 31 « result + hashDouble(im);
return result;

private int hashDouble(double val) {
Tong TongBits = Double.doubleTolLongBits(re);
return (int) (longBits A (longBits >>> 32));
}

@0verride public String toString() {
return "(" + re + " + " +dm+ "i)":
}

XAHF R —/ L% (complex number, A KEAMEH) . B THRMERIObject Fik 2 4b,
CBIRPE T B SR AR Ui 0 i, CARARRE AR AREH . ik, Wik, REmBRE,
TR ST A2 TR A (o] B3 I3 I8 BT A9 Complex S5 6], ifii AR 8 ik /S5 61, K % $ B Bl
AT RARGE T TIX R EWHRADHH4 (functional) fiidk, B hixse)hikigET 4
HBI AR, XERETRIEBGE T B REH ARG E, 52 M3 R0 EE AR 426
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(procedural) s 44 X&) (imperative) ik, f# XL, B—A T BIEREEDN
PR ES L, 298ERER £k,

R R BT KO BIEE A K BE, TREEFSERHAKAR, HEEWHRT AE
P, RATFEMA. RATEF SR AE, FAIBEMRACUURA —-FIRE, B OUERR
& R VRAEEHHOR BT A AOH G S EREE L T XA RIM KX R, BMATCATRIRIX B H KR E
A RN K A R AR, PRANGE X AN 2 AR 5 A B 0 5 P A A h Y T 1 R e 4
XELRK AR, H—HiE, TEOMRATUAEEREROREZA, a0k 30 & &4
mutator J5 &5 BT A AT # IR A5 et PR TR AOHER , TR E A — AT R R AR W WAk, 3t
EREAAHEN,

ATENEAREREARZ LY, CNAXLRAT ., YEZANREFRRX X RE,
EMAZERINS. XERERBEARLLEASONE, Khk, BEEMERIEES
HAREXM TR RATW, FLL, RTENETUAR O GREF, Al BRNILES
M XL, Beih% P/ T RE ERBLARIKG. BMEX A, —AREER D%
A, XTWEMBINE, HENREAHREEfnal % &, Hlm, Complexkf lELIRHT
[T]:0k s & '

public static final Complex ZERO = new Complex(@, @);

public static final Complex ONE = new Complex(l, @);
public static final Complex I = new Complex(®, 1);

RCH S BT LA — S . R ERR TR ST (RB1K), B
U ORI S IR AE AR . AT 4B 35 T LARE A WSROI, 0T 4 QIR B S, P
AR K ABignteger BA X REMME T . (X RMNE T LM% P2
AT ASE SBLAT S 1, TR GTRERTAY S (1, AT M PR A o PR M 7 1%
EFRRAO AT | S48 R 5 T RO 21 0 A 28 T AL FRAJG A TR A7 MO R b, T 5
R P

AAEXRAT LA E AT SEMSRE, kW ABHES TR EERL (REB39
). Kbi b, URRATHMAEFE L, Bhixeeds AL % TREMOMSE, Bk, GAEE,
WA FLIZ A A AT B H R d fhclone ik % # W #i¢ B (copy constructor, WE115K), ix—
RAEJava B S R AP E R, BrLAString2R R A A # NHEE, HEMIZERLHE
(WHESEK).

ARTAAFATEN S, £EZLTUXFCNGAREGE L, Flan, Bigintegerds
RTHSHER RS, SNt BMERERER, BENH—Aint$A %R, negate
7 — A #iAUBiginteger, HhME R AR, HSMBHEN, BHAEHEEENEH; &
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HBigInteger L 45 ] 5 4 5 Bil vh 19 6l — > N BB B4

T Et & h it 424 T K #6944 (building blocks), FCiEJ Al 48 AYE & A A 48
It %R, RmE - ANE AN RANPIAESRA SRR, BEPEN A RS F R L%
S, X KENA—FEGIET, AT EMRAR T KRB E (map key) fIEAILE
(set element) ; — EH AR RAFAFMS (map) HHEES (set) d, JETE XM T ML
HEEEHATHEL R, HEMA RO ENMES R ELE.

ATERAER—GHER, HTENATEGEATE ARG F, GIEXF R
RO ATRER S, FEBIRX T KR RWWGE. B, BiXRAE 4 LE 5 ABiginteger,
L A DR S A

BigInteger moby = ...;
moby = moby.f1ipBit(@);

flipBitJj i €18 T —/~ #ifUBigintegersifil, thf EH A K, EE5REMMRAE (L
AEl . 33 T 45 7 B 1 #E R ) Fo 23 (A 5 Bigintegerf B IE bk . #1141 Sjava.util. BitSetidf {1
tb#. HBiglnteger3{l, BitSetfl®R - MMEBEKEMGLFFH], {H2& 5Biglnteger A [RAT&,
BitSet/& Al 45, BitSet&4@{k 7 —/~Hik, IFEE EM 1 (constant time) WX “H
DR AR 7 ol ROg A OF 7 &

MRURIIT— 2 FROVRIE, HEBANTREES™E DR, BRTREHERZ
SR EI R REBA RSB EFE, I PERERI I & B8k ok CHIXFP W EA M. B
—Fhrids, M- TELEHIMEL PRAORE, REHCMEIEARLDRME. R
EN 2P RBIECRMEHEARSARIREE, A 0] 2809 35k w] LLA 44 7654 2 T ok 6 | — /> 4
Ko ATERRENETLAE MRE, B, Bigintegerff — N REFAHAE “HER
(companing class)”, ‘ERHEEMEEL “Bifs4 (modular exponentiation)” XFEHI £ 35
DRERVE, mTaArmiRBiE £ 5 H, 8T RRE 2L #EABiginteger B R £, (Hiz
IR, RHATIE XM, FABigintegerfI LM #H LB IRTE R T A B9 T 1.

A RE SRS TR M T L 7 P il A WA 38 AT IR B ) £ B BRI, xR
AR AT A BEEE 28 10 05 ik 7T LA CAERARAF . AR CIETIM, Bedf MRt — D AR o
AR, Elava PG R AR, X ER EEH FRString2, BRAEREERE
StringBuilder (F4 L2 B FFRIStringBuffer), AILLXFEIN, ERFEMHREE T, HXF
Biglntegerifi &, BitSet[@#4iR T Al BB EXRMMAE,

BAERCEHME T mf A A TR, HE TR T AR ik, BERNIE
PHEH A — iRt %, AR, A THRA TR, K43 A &k %Kk,
BT “MERBCHfinally” XFGEZIN, BAH B I FhE IR i I T LA X — . ik
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A Al A [y A A8 g final () 5 — Fhap Sk AL, LRI A i SR AR A A R SRR AT,
HBEIMAAH I H AL (static factory) RRBAFLER (LFE1K),

2T AKX AP %, FELAComplexhBil, A anfer fE X Bl ik

// Immutable class with static factories instead of constructors
public class Complex {
private final double re;
private final double im;
private Complex(double re, double im) {
this.re = re;
this.im = im;
}
public static Complex valueOf(double re, double im) {
return new Complex(re, im);

}

... // Remainder unchanged

}

BRXFHEHAER, He2WERFNBERT %, ERRAE, RAELFERZITE
HAAMLIA, HTFRECHRIMNBE Pu =, AR Efinalfy, BB
AREER H B RM%E, BROAFHSZRPIEESIIETT R, BT RFZ/TKEA
R RIEEZH, XFHECERATRRELREHRE L NHREFES, ERENELT
R A et i R RO PERE

BEL SHERMALAEA T2 eAORY, EmEFIZPRITRM., film, RiXRS
SR —Fh TR ASROIRE R R, MRERE SRR LIXHERIIHAE, WTRERE
BIXARBEA, FAXHEAEESS SR E S Complex(double, double)H A5 48 & iy %
4., BdBEL T, XMESMS, AFFENE -ABEL, HHET MAFHBREY
TERTHEEHN T

public static Complex valueOfPolar(double r, double theta) {

return new Complex(r = Math.cos(theta),
r = Math.sin(theta));

}

%4 BigintegerfIBigDecimal {4 5 R UM B, X F “A WA R 4200 h final@)” B #
HEB T IZ IR, FRLVEMTRRA S ATRAWM S, SR, AT RERFERZ,
XA A A EEBUBIE., MRRERSE A%, EHRLSWEEKET CRADTIER i
f7) Bigintegers# BigDecimal ¥ A r] ¥, ML4MATRE, UMEXITSHRETH
“HIEM” fIBigintegersi# BigDecimal, ifi A& A I EEFHRLH. MREEHFME, Bt
WAAER IR E R AL T R R ATHR T EREAT IR PEFE DL (B39 ) -

public static BigInteger safeInstance(BigInteger val) {
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if (val.getClass() != BigInteger.class)
return new BigInteger(val.toByteArray());
return val;

}

ARBATERIER T AR RAE LN E, A GBS ERR, I BB HTA 888
AAEfinalffy, SGhbr b, XXMM IEMZERERE T 5, hTREMETE PR,
PL LR A A D IRREE R X REIRA P4 SR 3T L (externally visible) [k
A, R, UFEARRIRME S LA Efinal 93, BIES —k¥ig kAT Xt
BB, 40— LEIF B B T RS RBAF (e s blch A AR POk R R AR M E IR,
HARIR BX LR AF A, G2 T BT T BRI X Pl 75wl LA A7 3 T 1,
AR R, ERIAR AT RIE T Stk 5 R kAT, AT A R4 R,

fil4n, PhoneNumberffyhashCodeJy i (WLHEO%) 7645 — o VAR I, LM sl
B, RELEERFER, D& REFKBHEMER. XMy EEER LWL (lazy
initialization) (MWL3E715%) AY—A~fF, String2sth FHF T,

HRFFEIHRER — K& A L BEEX Bk, mRRERELLA O WA 28 % H
Serializablet® 1, HHERE& S LA H5 0 a2 Rk, MR e—4 B0
readObjectdi#HreadResolve ik, ¥ {# HIObjectOutputStream.writeUnshared#1
ObjectInputStream.readUnshared 75 &, BI{ERRINMIFFFILIEA R AT ZM, hE M, &
M| g o7 35 T RE M AN 0T 28 1) 266 Bt W] A8 A S5 9l . a3 A 1% R RS E 4 N 25 2 L5 76 4%

BZ, BRABEAHHAgetHiLERME — MR Mset ik, REARFHLT H I LR AT
TR, TR ERARTES, AAlBRRGHSMA, AR AR TSR FEE
EAERIPERERIR, R P 12 8RR — 26/ NI {E 4 %, Eb#nPhoneNumberfiComplex, %Al 25
M (FElavaP G2 Ed, F LA Zanjava.util. Datefljava.awt.Point, ‘{14 R %A 4wl 251,
B3k EAARR) . ot %A J0 % B0 — S K A 1 X R R A w125 /9, il anStringF0
Biginteger, HA 24 RIAIAG LIS NEOMREN (WBS5K), A4 MiZhF el

REEAFR TR EX,

MPAEEME, HATEERAYILERA, o X LA RRABERRRT RN, 5K EZELA
TREAIRA]C 69T Tk, BRI RATAGFEMRER, TUERS i ENGH, [
Bt P I B PO R REME . PR, MR AR A A AS IR 69 52 o B 48 3K T & 2 dEfinal 4, Z 0] &4 & A
3 AR A2 final 69

E R PIZ AR TR MR R, R IRFAMARER, PEAWESRERET
T2 E R A WAL T ik, BRI 4 NS IRAOEE i L X 2. AR, R R %R
fe “EFWMLT Tk (EEBMRATBER, RARXASMRE NS ARG DERE
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ﬁﬁ&%%—#h5%%mmﬁ%ﬁﬁ%ﬁiﬁmﬁﬁ”ﬁ%ﬁﬁ#&ﬁ%%k%%ﬁ%-
.

ﬂuﬁﬁﬂmﬂh$%$ﬁ%ﬁﬁﬁmot%ﬁﬁﬂ,@%Emﬁﬁﬁﬁwﬁﬁﬁ&ﬁﬁ
AEH e PRATEA QIR — ANk, ek 47 IR ATk, AT LARE B, — B —
AER LS (timer task) CLR5ER, B CAWMIN, BT AEM A & W g,

R EMEERN 54 5% B A fComplex 345 3 . X A (] T FUR 3 R BOR A 7T 25 Mk
EARL AT RE (BN @ %) MBI, X E Rk ARk E AR,
KT AEBAIEA, I B NaNFIE 95 k %A R OE R 4F 918 L [Kahan91, Smith62,
Thomas94],

(www .ckook.com)



X fo ft D . 71

[gw%:-iﬁm'aﬂ%?b e ]

4k (inheritance) & LIRIDEMAIA HFBE, (B8R AR5 X T T EM B E T
R EAAYXFBORMFERRIEE. ARONE Rk EIEN2em, EI8, F%m
RN KBEBILAER — M RF RSS2 T, o T41h0 Ta4&MmiEit. 3 HEG R
PRI OREE (WA174), EHMRBRIEH LM, A, ¥EEHEAR (concrete
class) HEATESERELL RAVAEAK, MRIEH LK. B5r—T, ABEH ‘4K —id, &%
A% AL4EA (implementation inheritance, /24 & % — /K00 ) . A% Hditie
Y] R JE AN E T 48 o & (interface inheritance, 24—/~ SCHl /4 4 1 i Y
— O IR B — A0 AU ) |

S PR R, BARITHRT H L 1 (Snyder86], Hf)iEin, AT %P
i%%%%ﬂﬂﬁoﬂ%%%ﬂﬁﬂ%%%ﬁﬁﬁﬁ$%$ﬁﬁ%ﬁ@ﬁ,w%ﬁﬂiiT
2L, TRARSEIIE, BECHRUELEASRE. Hii, FRLAERELBED
SR HE, BRABERR L0 T Rl i, 3 H A R AR SR

A TR E A, ROMEBEH —/ %6 THashSet, % T iR IZH FH:gE,
i 2 friHashSet, H—-HEMNECHORLRELHEMT £ 04T (AESE MMM TER
WK, THEEHASMABETENOMBRTE®), b TIREXFIIRE, RIS —/ HashSet
Bk, LR TREBANTRER, L RES 4 1R 4. HashSet2 fa 2 W
AFTLAINICE R 53 . addFadd AL, R H X AN 7 0 B0 36 i 7 26

// Broken - Inappropriate use of inheritance!

public class InstrumentedHashSet<E> extends HashSet<E> {
// The number of attempted element insertions
private int addCount = @;

public InstrumentedHashSet() {
}

public InstrumentedHashSet(int initCap, float loadFactor) {
super(initCap, loadFactor);

@0verride public boolean add(E e) {
addCount++;
return super.add(e);
}
@0verride public boolean addA11(Collection<? extends E> c) {
addCount += c.size();
return super.addAll(c);

public int getAddCount() {
return addCount;
-}
}
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XARBELIEEAE, HLEHAEER TE. RZRMNOIE T —4%6, HFH
add AL SN T =4 703 -
InstrumentedHashSet<String> s =

new InstrumentedHashSet<String>();
s.addAl1(Arrays.asList("Snap”, "Crackle", "Pop"));

XBf i, F1 2 getAddCount 5 ik 2B 13, {HETLh iR EAYR6, WpHHET
WE? fEHashSetAJNES, addAllJy A3 FEfadd ik e IRy, BN{#EHashSetf 3¢ #4 b 31:1%
ARV XM, XBREAPA, InstrumentedHashSeth fjaddAll G i £ 4
addCount¥ fin3, 24 5%|Hsupper.addAllsk& i FiHashSetfyadd ANSZHEL, 2R 5 3 v i 3
InstrumentedHashSetf 3% T Aadd i, BATLEIAH k. X =i H X 5y B£addCount
T, BrLL, B3 re. @idaddAll G k¥ nm a4 T EE I TRk,

BATA B LA B % MaddALG 3, BATLL “BIE” XA T2, BAXFEBRINRTLLE
WLAE, (B, CRITHERIE kN T Z R T XML HashSetfJaddAllY B & EEM
add75 ik LB, XFr “H A (self-use)” RLHMY, TREKE, THERiFEIavaEs
I A LB BB RFF A2, FREMRIERE B R T IRA M AR A R AL L, Bk, xEHH0
InstrumentedHashSet2E ¥ 2 AE % I 55 /Y .

FHOF — AR R, 5 addALL Sk R E A, A TC A —kadd ik
XFEMCTUARUE R B EMAYEE R, A HashSetffjadd Al 352 75 & fEadd ) S A9 JE il |- 9281
P hHashSetfadd ALSE B R & BB M B, AT, XTH A% 4 fRk B4 10, A0
P EFTCIL T AN, XK TRER [ R (self-use), WL RIAEA R [ Y,
PR IR, WARRRERT, JEE 25 A, BeAh, SRR R SR TATR . B kD
(%4 F 2R G RORAAT e, FRLAA 2607 ik ok e,

FEFEMESSH— M RE R R, WA TS S0 R AT R AS R T LA SR AR T Y O i
Rk — A RFNREEEB T XEAEL. FARBARIRESEEPRTEImE £ %Rk
Fbk. THEAVBEEB AT UABIR X — & SEARIT AR, HEEFRARBIEMTEN YL,
VIE R FE AR T Z A EARA MR X R &M, mBEERSMRTRA T, BAkd
BAWIMBERE A TTREAIF G &, XFMEEEER ATLAIE® TIE, Rifi, — B85 7ixFems
i, WARFTRECUOU A TR A TaX Ak vk FR SRR H 2, M B89 THBEMS 7250
Kb, ARG RIS R, 748 HashtableF Vector fill A #l|Collections Framework i1 f
Bf e, BRAEE T JLAN X 200 R A % 2R R .

LTHX A A RS T B % (overriding) 1k, mRLEY R RKMMHEE, SUURHM
RS, MABEREN L &, RTREKADXRLLMN, BAXMY R RS
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A, HARWIFIEE A K. RERERENLITEATRE T A H0 A%, HA
AERRE, REFARMET A% LA R (ER B 2 ROR R A5, 82X e T R348 ik il
L GPEILS, 8.4.6.3], A4 R PLH0 Ty I A 1587 A8 2 5 2k 52 @ R /9 % 4 Fil (8] 2%
A, khs BB TEAP L%, FXEE ERGFEA S LT, b, RV SR
& RE G5 M Y B T AR 2008, X MR RIEAINEER, Bh M IRERS T2 LM,
I A2 AR A B A T

SR, ARk AT A S AT TR B AT R, SRR LA A, TR 76 A 2
RO — AN AR, DB 20— AR, X AR R “ 54 (composition)”,
B R B T — AL . BT b A 9 75 R B T L VPR e A B A 2k 9
xR, JREE TR R, X WFR A A (forwarding), B2 ik AR A & 5
# (forwarding method), X FE/GSIMA B LA MR, EARKET ARSI, A
(EBARIITEIN T F ik, BARSHMBHR, H TG ERENEN, % FRip T,
CHE &/ K175 ok & InstrumentedHashSet2s, XA LI HIEEE4 . 24 & Fnwl
FM 4 X £ (forwarding class), W& AR ik, BEHBYHEL,

// Wrapper class - uses composition in place of inheritance
public class InstrumentedSet<E> extends ForwardingSet<E> {
private int addCount = 0;

public InstrumentedSet(Set<E> s) {
super(s);

@verride public boolean add(E e) {
addCount++;
return super.add(e);
}
@0verride public boolean addA11(Collection<? extends E> c) {
addCount += c.size();
return super.addAl1(c);

i
public int getAddCount() {
return addCount; :

}

// Reusable forwarding class

public class ForwardingSet<E> implements Set<Es {
private final Set<E> s;
public ForwardingSet(Set<E> s) { this.s = s: }

public void clear() { s.clear();
public boolean contains(Object o) { return s.contains(o);
public boolean isEmpty() { return s.isEmpty();
public int size() { return s.size();
public Iterator<E> iterator() { return s.iterator();
public boolean add(E e) { return s.add(e);
public boolean remove(Object o) { return s.remove(o);
public boolean containsAll(Collection<?> c)

{ return s.containsA11(c); }
public boolean addA11(Collection<? extends E> c)

ot gt b e e by g
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{ return s.addA11(c); }
public boolean removeAll(Collection<?> c)

{ return s.removeAll(c): }
public boolean retainAll1(Collection<?> )

{ return s.retainAl1(c); }
public Object[] toArray() { return s.toArray(); }
public <T> T[] toArray(T[] a) { return s.toArray(a); }
@0verride public boolean equals(Object o)

5 { return s.equals(o); }
@verride public int hashCode() { return s.hashCode(); }
@0verride public String toString() { return s.toString(); }

}

Setfi H {977 72 {# 3 InstrumentedSet 3 49 ¥ 1+ 5k A 7T RE, B 4 Setd 1 f#7F T HashSet3 )
Drtiefett, BR TR R 2 5, XA R T % Sh i R IE M, InstrumentedSet2 5L B
TSetf#H, HAMARNES, SRS ESetRA, WA K -, XA RAE — > Seth
R T B —/-Set, [FIN#IT i+ BrhaE, Hil TET 42 380 (1) 2 F 4K K (19 77 3 25E L F 44 Btk i
X, M TEAPIXFOEEBEERE A RIS R, ShARRE, ixH
RIEL%e2% (wrapper class) A LL#E FH ok £ 36 (F (i Set s B I HL W LAGS A5 18 (] e il 47 76 1 K it
ar—LiE, Flan.

Set<Date> s = new InstrumentedSet<Date=(new TreeSet<Date>(cmp));
Set<E> s2 = new InstrumentedSet<E>(new HashSet<E>(capacity));

InstrumentedSet¢ 5t 55 thy AT L e i A — /> JB A 7 5 108 B9 Set 52 1«

static void walk(Set<Dog> dogs) {
InstrumentedSet<Dog> iDogs = new InstrumentedSet<Dog>(dogs);
.. // Within this method use iDogs instead of dogs

}

Pl 2 B — A~ Instrumented Set S (5 #F4E 5% — /4> Set s il ke sk T, FrlAInstrumentedSet 3
Hefikfic & % X (wrapper class), i% i IF i Decoratorfi & [Gamma95, p.175], %
InstrumentedSeteit — MR AHEAT T MW, hEMM T - SBcbetk. A6, &4 M5 %R
AL RIFRD “£ie (delegation)”, M RMIMEET S, X ARSI, ErdE o gt g ie
Fl 5 %38 25 W L 35 19 3 %2 [Gamma95, p. 20],

WRAIUPRA2lkA. FEEEN AL, QRXFEAMEDAIESR (callback
framework) i, fEEIHHEZR S, MRICAH SRS LRA KO R, BT I5smE
CUTRITR™ ) o FR h 2 A o 1 e 0 S e 2 1 i 9 0 2 0 2 FrLAEfe @ — 2151 A & 1
1M (this), [l VI S8E FF 7 S0 16 6L 360 2 . J& #FKk H SELF ] [ Lieberman86], 45 £ A4H.0»
e R 0 VR R BT AT R M MERE RO, R B RGBS . R, X EEBA S
i AR K MR . 905 5% % 5 3 B R A7 A BIRE HEARRABIM ENRE - KiER, #
R AT A i 4 5 432 11 A A A R g,
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AAEYTFRAERBEMT ALY (subtype) B, A& MkAK, OB, MHTHARE
AFIB, RAMME ZEMEFE “is-a” KRMBHE, KBARIZY RAEA, WRIRITRIES
By KA, EZRREC: BABMKHEAT? R RAEB XA RN E LR E
M, BABBMAFILY RA, MRELEETEN, @FHLT, BEIZESAN—-ITRALH,
HHRE DB/, RERMAPL: AR EAEBR—#sr, REBREAMTme.

telava PR S, AL WRERXFRNAMY . G, & (stack) FHAR R &
(vector), FfLAStack A iZy JiE Vector, [EFEHL, TR M ARESIFE, BrilPropertiesfs
7 i%Y" e Hashtable, 7EiXFFMEIL T, EABRARE LM,

MREES THERE AN G ER 74K, &AL ERFELIAY . XA RIAPI
SACURBRGIAE R AR S B b, AGmBRE TR MERE. EAM™EAE, B TRE TN,
% Pk A AT RE AR R X S N AR . X E LS SBOE L LR, {ﬁlﬁﬂ anFpliEa
PropertiesSE {3, #f 2 p.getProperty(key) ik 7] fE/™ 4 Sp.get(key) A LR : ATEFIE T
BN R PR, W)EE R4kK @ Hashtablefty, EHIEA % EBIANRHFIZ%, %Ffﬁﬁ’ﬂ%. ®
P ATRE B S B, MTREIR T- R R K. fEPropertiesfI i, &iH& 1 B AR,
HAF R ELE (key) F{E (value), {HA: F$:1) ) Jic B I Hashtablesk 7] LA i X F e,
W&, —BER THHREKME, A T HET( FProperties APIFJH fthi4r (loadFiistore) T,
S RBXAFER, ERECCE2ART, BA% KT EREFF SR aEmE T,

FEORE O AR R I AR S & Z 81, BRAZA A Cfea — M. M FRERET R,
EMAPIHR A R AGREVE? A, R EIEEITAL LR b (6 1 B KA APIh . KR HLHI & 48
A APIFP Y PT A Pa (5 1 32 728, if 52 A W FC VP B T 9 APTR [l il X 2 ik B

HmiEz, ARMTIEIETRLA, EROUFMEELFE, RABER rEERN, 524
FRMBRZ BIFLAFETRRYERM, MR ZE20, IEm, R R
REARREY, FHBAIFARA THRMGBT, B2RHEFBMEME (fragility) .
h TG R E S, T LRI A A R R LR (OB AR K, 0L AR 24 A 158 24 B4 1 AT DL Sk

AR R, A AT AT i, wiHIhaEd Emigk.
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E’“’i’% EAABREI, FHRETRE, BEARBEGR ]

FIOHKILAIAT, AT AR T KM R, H LRSI “shk” Kb f 7%
CRZ2fak. MAXMTLIThH THRTIR I LRA BRAF ORI KT S, X XE%E
2 W8?

G, I SORY 4 GRS W MR B35 A 7 BRI R, M)iE e, A LA
HHYCT B L (overridable) &5 ikeh & Mtk (self-use), i F44 441K Z R
RBAENIE R, TSR L BHR VLT ok B 3 VR T R AT R i, LA 20
JEVRFRED , 4 R P A 25 R SR An (AT S S A PR B2 (BT AT 2% (overridable) f975
%, RARAEfinallty, AHMRZRPE), E—Bih, RLBE RPN, EWLSs T e
KA BB k. G, JEEMERRERAMWALE (initalizer) o] fE2 18X
75 .

BRG], AR5 AR T A S 6 ik FE B SCRSTE B 0 R J2 17 1% 40 25 96 T3 26 18 1
HIfEAR (S B . X BN ARG B ELLX B4 F k. “This implementation. (KB )7,
S 9 400 N B2 3% B A Ay R A 2 W% AT K T i £ Bl 2 A 1 2 o i e 2 BRI & X Bk
KIEZFEON TR, TR, f# A java.util. AbstractCollection £ 5 :

public boolean remove(Object o)

Removes a single instance of the specified element from this collection, if it is present
(optional operation). More formally, removes an element e such that (o==null ?
e==null: o.equals(e)), if the collection contains one or more such elements.
Returns true if the collection contained the specified element (or equivalently, if the

collection changed as a result of the call).

This implementation iterates over the collection looking for the specified element. If it
finds the element, it removes the element from the collection using the iterator’s remove
method. Note that this implementation throws an UnsupportedOperation-
Exception if the iterator returned by this collection’s iterator method does not

implement the remove method.

(IR XA EAPHERENTE, kA B Rk %48 A 0 3 TP A RS S (A T AT i
AUHRIE) . E— i, mREADRE A RE B KRNI Ze, 5 Hh i gk FoT 25
LAfE(o==null ? e==null: o.equals(e)), AR APUEIEERITE, ik Etrue (4R
VAP Ty, ) ‘
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3 R DR REERERIBENICE. MRECEIAZTE, BEFHEREW
remove ik 2 MAEA FMBR. E&E, R BiZE A Miterator 5 iR H A% KB A
LHremove i i, 1% LBLEE S i UnsupportedOperationException,, )

ORI BB T, B Eiterator i i & lilremove l EERUAT A . WA, TWLIHbHG
ik 7 iterator 5 %R Bl (i Iterator {17 Ak & ERE S iremove 5 ik 94T hH . SRR, 7EE
165G H, BIF RAE T2 fbHashSetfy {5, M-Ik 0B Eadd b i £ D & naddAll
F iR, N

KTBRFXHA KT FAIAPIICR B %A — MR EM G M T 4 TE, w24
RERAATEHEBIN, W2, LHXFHEERGTERTXOKFTR? 20, EHIGETT) X
IERRBIN T EH R RMAERR, LA, A TR, CAEERES k%L
Sih AL, PR 5 B AL A AT RE R LB .

AT BRI AT R BT AS U B B B SR it AT HRF RGBSR S HEmE
BMHIFA, METRKZADENRRE, £2oMEd RAH XREE L6494 F (hook), Wikt
BHENBCHARIAERAZT, AMHHBATARMFCHEN TR (protected) F ik, th
AILARZ R, &L, Bildn, % €java.util. AbstractListd fremoveRange 5 i

protected void removeRange (int fromIndex, int toIndex)

Removes from this list all of the elements whose index is between fromIndex, inclusive,
and tolndex, exclusive. Shifts any succeeding elements to the left (reduces their index).
This call shortens the ArrayList by (toIndex-fromIndex) elements. (If

toIndex==fromIndex, this operation has no effect.)

This method is called by the clear operation on this list and its sublists. Overriding this
method to take advantage of the internals of the list implementation can substantially

improve the performance of the clear operation on this list and its sublists.

This implementation gets a list iterator positioned before fromIndex and repeatedly
calls ListIterator.next followed by ListIterator.remove, until the entire
range has been removed. Note: If ListIterator.remove requires linear time, this

implementation requires quadratic time.
Parameters:
fromIndex index of first element to be removed.

toIndex index after last element to be removed.
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(MAFI| v I BR 7 45 %% 5140 T-fromIndex (&) Fitolndex (&) ZiaMITE. Wk
HafkEMmTEBR LD (RDES)., X—iHHEMArrayListsi B (tolndex-
fromIndex) Z[AIMIEHE ., (4R tolndex == fromIndex, X I ER L4k, )

ﬁ?ﬁ%%ﬁﬂWMQWEﬂ+ﬂﬁ&E¥ﬂﬁ¢ﬁﬁﬁoE%ﬁ%ﬁ%%ﬂmﬂﬁ
KELINHERE B, FTLATE 53 b dhe 3% /51 3 B 3 151138 v i cleardid (R O RE

XIASLEIRTG T — /> 4b7EfromIndex 2 BT A5 F% £ 28, FF(R ki 4 I8 Ffl ListIterator.remove
FriListlterator.next, B ¥/ MTEHEEIMRER I, HE. an Listlterator.remove 55 B2k 44 (1IN
A, %S T Al :

2H.
fromIndex = EBRME A TEMED
toIndex EBRNREE A TEZENED)

AT FListSCBUA B P IR B . RO S LM — BET, EFRES
TR X 75k (sublist) ftkdicleardiih, ik fremoveRange )i, 478 151 %
(sublist) |l Hclear}j i, THAF AR A HFJ5 it A (quadratic performance) 52
ERI TR S BN, L6355 48 5 B A~ subListhL il ——ix ] 7 £ 125 5 i 34 |

It SR T MR BT A HBHE , 40faf e A B 1% 48 B W LE 2 (R 4P 0 75 i IR 2 5k
BRER, FREA A RN T B R . PRBTRE OB B R R S DB %, RIER A
B, BERSE LT RHTMR. RIIZRATRRDHEEZERPOER, BHAhEBAFiER
FHHWERRT —BRTRAMYG MR, B—HE, RASEBRBEBAL, FHhRMENZ R
75 5 AT RE & B BOX AN A To vk vk B0 IF B T4k

HTHT HARREAMRE, AR KT EHABEF L, BRI T XLROZEPRR,
SWHEE T RS @GR AT RAA S BB EMNE, MR, MRERET 24 7%, HAE
AR A, RFRFIZE KA., 2REY, 34 FIGE B BE LI — 4
AYRMIR ., BRTERMOIEY 2, MERS N RE L XTIk,

E%T%ﬁﬁ&ﬁﬁﬂ%ﬁfﬁﬁm%%ﬁsﬁﬁ%ﬁmﬁ,%$1ﬁ¢ﬁﬁﬁmﬁﬁﬁ
i (self-use pattern), LAKH T35 (4775 B Fuisk v BT B & O SS B S, R 35B7 b D2 MM
TARKHIRI 3% 287K U 1 UR 16 I 452 9 R A e 4 86 3 A 25¢ 0 Al sl 3 B84 i 3 e 400 s 7 4k
WA, HEREEE, FHik, LA K EZA BB T R LAWK,

BBER, RA KT 75 SER R SORS ATHLIE B 9 SCRS M5B, , 3l i SoRS B 1 i P e ik
JFRTUA QI %R SR, HMMAARIN k. EREAB 2, JLPEEAE4H T AR
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FHEBHE, REBIE “WEMAPICR” 5 &ML FROEFANER" 2Pk,

BT RUFakR, KBVHMFHAM R, M BRTRANTRE LGS &, Kkl
HEEEAE R, mRER TN, RATERSBREFAY. @XRAEFET
K HIHE B ZHBAT, L, T3 rh B 36 AR 0 05 i 4 S 1E T 28 M 3 28 53 47 2 ATk S B T
A, A% B S RRA N 5 BT TR B RATREMBGRTE, ZHERAEMH
SR AT . AT EMEM X — A, TEEAET, KA AER X AN .

public class Super {
// Broken - constructor invokes an overridable” method

public Super() {
overrideMe();

public void overrideMe() {
}
}

TR TR M6 T JdoverrideMe, SuperME— (it 28 bl R A T XA ik .
public final class Sub extends Super {
private final Date date; // Blank final, set by constructor

Sub() {
date = new Date();
}

// Overriding method invoked by superclass constructor
@0verride public void overrideMe() {
System.out.printin(date);

public static void main(Striﬁg[] args) {
Sub sub = new Sub();
sub.overrideMe();

}

} .

PRATRES X AN B SATEN HE B MG ik, (B BE —ATEN HAYEnull, K AoverrideMe
J5 i Superk ik 2% A I, H9iE 23 Subil IR A HLA widh fhdatedik, (R, XRFWEFH
ffinalIAE TR FARARE . BEEE, WmFfoverrideMe L2 T date 1 L J5i%, 24
Super#y ik % 1 HoverrideMe it , 18 FH 5t £ b tH NullPointerException 5% . 1% %
£ i i NullPointerException 5 %, ME— [ i [ gk 76 T printlnJy i 4 T b Bl null 2 806 & Br 5k

ﬂ%o

64 T 4k KM i% i 2B %, CloneablefSerializable$® N B T 42k AR A, #n 22
AT YRGB TR, TREBLXIA R DA AL ER, BAEHE— 2%
B R AR R I 3B T 4 X AN 2R Y IR B o AR, URIE R AT LASR R — e e ok O F B
fEfFRsLIX RN, TRRE TRAOEFAZRZXENR, FHREMT4FPIRET X
BERRTRIT T B
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IR ARG AE— A2 T 4K i B L9 9 b K BLCloneable s % Serializabled [, ik 7 i%
iREl, [HAclonefireadObject ik TEAT A LAEH AL T HoxE 2%, FT LA Ay BRI 0 01 th 2 &
IR : %t Acloneif ZreadObject, #K7RT LA T A& & 695 ik, T A 0 A48 E 2 i 45 8
7 Ko *f FreadObjectsik, &AM EHEFRIREW R FFIL (deserialized)
RIJe#ioz T s mixf Felonedsik, 7 aAA I i W78 T3 M clone 75 : A WL & & IF Bk 7 b %t
REWVRE Z AT iE r. TTICFMG T, BB T8k G b S BFR P&, 7Eclone 75 i 1% 7
i, % o 2 W T R 2% R 40 5 B S AR AR R A B W e B M R A By il An, An R a6 AR A Y
HEBCIEER SO R BB RN RO &G, MERAEXFER, BEILZEHBGR
B

BeJa, WRRRELE 4K T 4K i i% i+ 09 2% b e Bl Serializable, 3 HiZ%KE 4
readResolve (¥ writeReplace 5 i, ik 44 %0 {fireadResolve s & writeReplace i 4 52 (5§71 119 75 i,
MARTAA I Tk, RXLEETTEERFAAN, DL 255 & A5 75 A5 Wi Hh 22 W8 4205 76 4 75 3
XIEA 8T VPR, MRS BAnY AR K — A ERIAPIH —#5 7 S —FiE .

FIBMAEA I, FOAZMRWAE: H 7T ERmEHE, FIANARSHT— LR ARGRS, XA
AR AT LR ERI R E ., EREERT, xR ERABE L ERNG, amesk, o
 FEEOM R R %A (skeletal implementation) (W 18%), (A&, /£ B/ -HER T, X
FERy g HR B R HHR Y, Fhan N wTAs 2 (B 154%).

(B2, X TR AR RARE 2R ENIBEAEfinalfy, BAR KA T 7RIk
95O, FTLLXFAROURAERE . BT X FhRBEIT I %, XA 28 B3 B0 2 5wk
A ATREEFIRI . XA OURA PR RS, 3 F — A 4Bk T 4k 5 H Ao dEfinal B ik 2,
tEfE S TEMNIEIZIE, BHP5 T2 A R IR & 3R b I

BARMORERATRER, FFREFENTRLOREFTFEALR BB E LHH
R, REBLET R, AWFIE TR TR, R 5 A0 2k R 0K 2675 9] Ky finalfly,
B ERIEFTANRERBERBAR, REQRLAN, HMM—-SAGHBET
RERAER . G —FIMEES 1SRRI, EhNEE 7R T RiEHE., xR
EEERAE AT LA 521

X ARHELTRES %Iﬂ%%u BEAHVE 2 B2 P R 4 SR T3 358 00 B0k 26 3047 120k, LAfE
W ThRE B K, Ean{XFIhAE (instrumentation, Anit%CER%) . BAablHl%E RS
fE, SHN TREIFA KA OIHRE. RAKI T ARSI A RN, HanSet.
List# & Map, SEARLIZN T 288E TR ER G, Bk Hram e s £ (wrapperclaSS)
BEARUE T 55— FOE4FAI s, LEARARPLHISSBLE £ I ThRE .,

IR R M S A KB EE O, A 228 4R AT RE A BB Y R N, R

(R
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N A 46 200 U MK RE O e kR, — T 4 B A 7 2 W DR 0 A 28 K it A 2% 1A B RO A fif T 7
W J5 ik, HEXRPRILX—H., RDIER, TRHEREARPTESESENA AT, X
Bz G, RRTLAGIEE “REMB 4 23thilb 4T T20L” MU, a6 05 Bod Ak th R £ i 3 b £F
(75 M7 A

PRAr CARUBE TP B 26 o mT 7 35 5 TE R B AR, WA R ERITT R, A B R ) ik
R EBE AR “HiB) 57k (helper method)” Wi, JFHik&A> vl A &AY T A ERY
FAAHIBY ik, #R)G, M “EEARI W S I RA A BB ik kAR TS ik
A MEAT,
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Bakdat e - )

JavaBg JF iR E SR TEF LS, ATCLH R E LA 2 A LBMAR . 8 nmihs %k,
XPFLE Z AR BRI BET, MREALTFLE LN B, BEE DA RS,
—AEABEMEET, AHTEBHMREE LR, RD0 R BRI —A4 T2,
B —A%, REECEXTHAVENS %, HHEFERSE, Sk — 18N,
MAEX AR FRE K (class hierarchy) H9WBAGLE, B HJava R i adkk, FLL,
il 52 A R A 5 SCEF T AR R PR,

NAEMATURESHEF, USIMFOBO., X 55 AE, RS M ik
RN ZEN Ty ik, PRIGAE S 75 W] b 38 fin—A~implements F4), fil4n, 24Comparablefs
A SIAFavaE- &, SEHFLHAMIE, LLKH Comparabled [, —Mkik, Tk
SRTIA MK BT SRSs, mBRF LW RS RE — /R %, R HIEHR A
BFIZRR K (type hierarchy) RIm@ik, LAEXFAA— AR AT T2, BmaE,
X A B R B, BEXA AN E R REBT R MR, ©
M FXEERERGAE.

HORENMixin CRAKE) MBEEE, FoHb, mixinRxcixmn, XnT
BN AR (primary type)” 2ZAb, i TLABLX A mixindeR, LW EHLE T I
SERT PRI . BiAn, Comparable— A mixindE 1, 7 if 262 M1 RIS BIATLL 5 H A
HO A P e SR AT HE R, SRR HE 1 2 BT LA BB Smixin, B 2 5 0 V65 6 19 T e T
WO 2 B2 IR b, Wl REBE A T SCmixin, RDRE A B % 7S A b 75
BLATHYdert . SR ATREA — AN LA LIRS, 3R s Hyrh % 45 % 4 9 7 6 6 A mixin,

BOAWRMNGEIERREMMFRIAELE, 27 2h TAL SRy R IEw A%, {1
R AL A Se M I A R B S M AR 2 R — S PR I B ke S5 A L (il fRizI®wMNA -1 O
#—/-singer (HMEK), B 1O E—{songwriter (fEf%F) .

public interface Sinéer {
AudioClip sing(Song s);

public interface Songwriter {
Song compose(boolean hit);

TEBSTAETG T, AR A SRR 5. B R TR R T4 O i A A i 2 ok 3
R, FTLAX T AN KM, ERIM %I SingerfSongwriter 524 L VFII. 26 b, &
ATLAGE L = A8 0, BRI R T SingerfiSongwriter, JE#E N T —LEiE & T ix Fhal & 10 35
Pk
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public interface SingerSongwriter extends Singer, Songwriter {
AudioClip strum();
void actSensitive();

}

PRI SR B EXF RGN, (B — BURX R T, 80 aTabak T8ttt £, AR B IRAR DR
K@i, BI—FEERRE A B (bloated) MIREW, X TEH—FhEB IR EL
A, WMEE-/TRBHE, MREESARBRETENRE, B2k LB FF2FATRERIA
Ao XFIRBHRA “HAMIE (combinatorial explosion)™ . 3R U B i 25 5 Bk o e B
KSR EVF LT, HHXEHERRESHMAER EARARmC, FARRKSER
R AR RRBL T 2 JLRIAT A REAE

W16 &P AR &R £ (wrapper class) #i5, B o@FE LB RAARRA
TRk, AR AE PG A ke i LAY, AR LR RBR T AR KT BRI INThRE, A H b
P ERE, XHATIMESQELEMIL, ThEEE, LEMES.

BORHE O R YA ke, (R, R 1R SR A R R b BT R Bt sk
LMW, SN EATERORRE ALY T REA (skeletal
implementation) X, jediofein & KR E LR A, HOMERPAREE LER, HE
ARSI T A 54 O SE M L TR

PR, 2R BB FR 4y AbstractInterface, X B fyInterface 245 BT LB NI4T
il 4n, Collections Framework A A~ EEME S B OAERME T -4 2ELB, 0
AbstractCollection, AbstractSet, AbstractListflAbstractMap, J§ &1 1#:{ESkeletalCollection,
SkeletalSet, SkeletalListffiSkeletalMapti A E A1y, {HZHEAbstractfy HEZ: B LR E
#E .

MR, AREBATUERF RRESEMEMENE CHRED I, #ln, TrL—
MRETL Bk, BEE-AEEN. DhEELMmAListLH] .

// Concrete implementation built atop skeletal implementation
static List<Integer> intArrayAsList(final int[] a) {
if (a == null)
throw new NullPointerException();

return new AbstractList<Integer>() {
public Integer get(int i) {
return a[i]l; // Autoboxing (Item 5)
}

@0verride public Integer set(int i, Integer val) {
int oldval = a[i]; . .
ali] = val; // Auto-unboxing
return oldval; // Autoboxing

}

public int size() {
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return a.length;
}
b
}

2 YR — /A ListSCBLR % 4 IR 52 B LE CAERymHE, aTLAE W, X460 60n TH
BRI AE, WMER— F, XA &4 Adapter[Gamma95, p.139], ER¥FfFintd4d
% (EInteger L FlI5 2., T {Eint{&fInteger sk B 2 i % M M FEIFH, EHEEASZR
4, i, X4AWFR R BEL, HAEXARDRNATHETHNHE & £
(anonymous class) (W4§5225%), CHaRAERE L FINHE,

BREHAMED ZET, B MR AIRME 7RI LR, EIOREM “hh%R M
VeSS SR P A T b PRl A T HE DRI R 2 BORBURBE, RAREIARRENTRE
SREERE, IR RLEN., mEMERARTEY RAZEILE, IPRHETLLFTEKA
EAED, S, BARRBRDRESA B TEOMKI, K 7T LEEY T
ﬂﬂﬁ%%ﬁﬁ;%ﬁﬂ“%ﬂ%ﬂﬁ%ﬂﬁmL.E&W%ﬂﬁ%fﬁT%%%ﬂ%oﬁ
Fh o i g FR1EAE 4L 3 € 4K (simulated multiple inheritance), B55165& I HEM A
BRI, KT AR B £ EARKAA K LB A, R S8 % T AR R AT iR P

SR REIAMA LR R, ARAAREZR, Bk, LANEPIEER, HEEDH
S5 A B A A (primitive), AR 5 W AT CAMRAE BN 1R KB, XM 475 0 B h
BRI EPMMR Gk, R, LD P ITAE GRG0 AAKE., flm, T
i & Map. Entry$ [ () f- 22 KL%

// Skeletal Implementation
public abstract class AbstractMapEntry<K, V=
implements Map.Entry<K,V> {
// Primitive operations
public abstract K getKey();
public abstract V getValue();

// Entries in modifiable maps must override this method
public V setValue(V value) {
throw new UnsupportedOperationException();

}

// Implements the general contract of Map.Entry.equals
@0verride public boolean equals(Object o) {
if (0 == this)
return true;
if (! (o instanceof Map.Entry))
return false;
Map.Entry<?,7> arg = (Map.Entry) o;
return equals(getKey(), arg.getKey()) &&
equals(getvValue(), arg.getValue());
} .
private static boolean equals(Object ol, Object 02) {
return ol == null ? 02 == null : ol.equals(o2);

}
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// Implements the general contract of Map.Entry.hashCode
@0verride public int hashCode() {

return hashCode(getKey()) A hashCode(getValue());
}

private static int hashCode(Object obj) {
return obj == null ? @ : obj.hashCode();
}

}

Bk 2R sk BR300 T Ak R 9 B i BT, B LA R IZM S 17 & vh A BB A R TR
PHRSCR AR R h T EAR R, iﬁﬂ%¢m1ﬁﬁﬁ%ﬁmé%ﬁT LR i i
BRLBRME , HFHISORHIT AR LB,

BB FHEA/NNIAE, B S %% M (simple implementation), AbstractMap.
SimpleEntry g4~ Bl . W R LB HREI, XREABLIATHED, FHHED T4
AW, (BRRKHETEALMBN . CRBE AN ATEMA LI, RaLLEH A5
HWER, WeTCARF IR ETREE.

ERMRIKRE LT LN LRAMER, SERZOMLEAE-THBAOMSE. 0 g L6855
THBEOHRERELR S, MRERSENRITRA S, MEBEMR AP MFNT L,
AT LAV MA A, ERSAEMBINEI, RF, XM A LA K ILARE R O
XAFRI & RO, XEBETAEN,

— R, ERAEAA N PN, ﬁTﬁ%%iﬁ+ﬁDm%ﬁ AR, XRA
FTRERD . Z AT SKBLIZER DRI SIRMR A 5 i, I BT R . RO 0
By ik W IR, 00 P SR SR B n [ BE A B 05 8, X R T CATE —SE R B ROt/ Hh B R Y
MR, (B2, XHEMIFRA HIEMOFE . FTA AN E 22 kB2 kR 10 3 1 S0 2R &l 2
(12718

Bk, itafAmEn EdEEiEE, o — 2/ AF AT, FRLEHKS ZERL, FEA
TN LFRARTRY, REHEMRIZHTIRSERRIEEDEEMNA, mREORE
UM, ERS—EHREWMRLA B OMAE P, R0 ARG, BRLLSEAPI
IR, fERATHHE DR, BdfiuMidk, E#08 “WE™ Zal, RAfEiLEZM
P A 03 RS AT RE 2 19 5 Aok SR BLX AN W8 1 . X RE A BY T 46 & SR 7T LA g 1F Gk s % B 0% sk % B
Bl

FifEZ, HBOEFREE LA EANLIAMARBERE., XFMNAH G5, BI 245

HHWLRIEEMIDREEHEEAIM B, EXFGO T, ROI%E AR Ik E LR,
{E A1 & 4 ZU R iR O LT DA 2 X S R PRk, anRIR S T A EEMED, M IZRRE
JEF R A RSB, K5, MIZRWREFMIRHFANAEED, HldRE 2%
B A AT 2 v AR .
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8

YRLHIEOR, BOBRIEYFTLASI XKL LR (type). HL, LI TH
A, ERE P A LA A 200 56 Bl Sk i SE L ah . b THEMIIEfb B AV E SCH D—R A1

O ¥R AF 4 o (constant interface), EARME FHEMAMN., XFEORE
BEEMY %, ERAASHEN inallR, HFMREMFH-DHRE. EHXEEROLELIX
MR, DR AR ARENERA, TEE 6T

// Constant interface antipattern - do not use!
public interface PhysicalConstants {
// Avogadro's number (1/mol)
static final double AVOGADROS_NUMBER = 6.02214199e23;

// Boltzmann constant (J/K)
static final double BOLTZMANN_CONSTANT = 1.3806503e-23;

// Mass of the electron (kg)

static final double ELECTRON_MASS = 9.10938188e-31;
}

FERORARN BT REN, RENBERICEF R, XARZLIM . K
RN, 2B HERIZA 0 FHAPIR, KB ERED, X0 Fixi%
AP R BRI AME. Kb b, SEBRTSEGBIEMMR. THENE, BRE
T—FKiE: MREHRORITRAS, ZIAREBRT, EAEREEHXEERT, &
AR BARIX AN, CAR i wA . mREfinal LA THEEO, EMHAT
Fpydr A A& diE O R RE R B3,

Elavasf R EFRH LA F RSN, fflinjava.io.ObjectStreamConstants, X 3 [ [ i%
BN IR R, AEAR 8,

MRESHWE, TURILHAEMNEREFE, MRXEEREENMIAFHLIEENER
A, BRR Iz RIF MBI Rk FE AR, flan, Elava bR EdANREL
42, fnintegerfDouble, #B5H TMIN_VALUEFIMAX_VALUE% &, 405X 2% & i 47
WEEAERTIP R R, A IZHKFELY (enum type) (LHFE305) KFHXELHERE, &
Wf, FPiZERAATLEER T B X (utility class) (RHF4%) kS Hxew ., Tmid T
AT A PhysicalConstants{fi] F i T B2 BAkR .

// Constant utility class
package com.effectivejava.science;

public class PhysicalConstants {
private PhysicalConstants() { } // Prevents instantiation
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public static final double AVOGADROS_NUMBER = 6.02214199%e23;
public static final double BOLTZMANN_CONSTANT = 1.3806503e-23;
public static final double ELECTRON_MASS = 9.10938188e-31;

}

T L2 3 B ok % P 2K Ak s ik s B 44, Bl 4nPhysicalConstants. AVOGADROS_

NUMBER, #nk®&FIH TAXSHOHE, LGB FIAHSF A (static import) HLHI,
B AR AR BEE R A, Fid, BEFANSIRIE avaRITHRALSHASIAR:

// Use of static import to avoid qualifying constants
import static com.effectivejava.science.PhysicalConstants.#;

public class Test {
double atoms(double mols) {

return AVOGADROS_NUMBER = mols;
}

// Many more uses of PhysicalConstants justify static import

1 ‘.
Wi a2, 0 R Rk E R, BN RLI%E R 5 &
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AR, WTRE 208 B A PR L R RSS2, R A 7w 92 B RUbe 1 47 &
(tag) 3k, Bilan, HETFEXAK, CEBEREAMREER.

(#20%. #ERGTFRER

// Tagged c1ass - vastly inferior to a class h1erarchy'
class Figure {
enum Shape { RECTANGLE, CIRCLE }:

// Tag field - the shape of this figure
final Shape shape;

// These fields are used only if shape is RECTANGLE
double length;
double width;

// This field is used only if shape is CIRCLE
double radius;

// Constructor for circle

Figure(double radius) {
shape = Shape.CIRCLE;
this.radius = radius;

}

// Constructor for rectangle
Figure(double length, double width) {
shape = Shape.RECTANGLE:
this.length = length;
this.width = width;

double area() {
switch(shape) {
case RECTANGLE:
return length = width;
case CIRCLE:
return Math.PI « (radius = radius):
default:
throw new AssertionError();
}
}
}

XFAEE X (tagged class) HHIF LA, CIIh R BRI, OFERERD. 4
B R KB, T2 LIE-L/ MR TR Kb, BR T i, WL b
AT, T A 95 G R 425 R T 4 A JRUR O R 4R SE 0 SRS RE MO A Final ), edldty 1 28
WAL T AMRAVE, AT SRR, WEBUAAEDRES, REEREER, 0
SILIEFR R I RIAIE T IR, BFRAESTHEK, TEBk2EREMNR
f, BRAEFTEAE S EMRSCpE . R — B R RE , k44 010 48 454 2% PR 15 40 400 fn—
AR, BN S DT, BT, SC 0 Bl 36 0 0 A B B 1 36 F RS 1 28 22
~H)iE, REXTTFRK, B4, HFLARKT,
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B, T3 RAIE E HlanTava, SRR EE T 3 AT A9 05 ok LREFR R £ FhRURE X
SR RIRAA . FRAUL (subtyping), 475 £ .ER KB KK —A F ¥ 645 H,

A T AR R R A B K, R AARE R R IR E AR EHh R T ik Hh
G¥, XEAHENOTHEKBTAREMN, EFigureXrh, RA—XFMY . area, XA
HRKRKBERIE (root), AnREA H A J 3347 A A M THAREHME, BRI AR T
HHCERA %K, AL, MRFTA R SE R R T RSB, kR AR B AR X A 2
. fEFiguredSrh, ANAEAEIX P AU Bh ST R 75 ik B B

BOF K, SRR AR 2 A SRS EL IR T2, 7R R A b, AR A
M (circle) Fn4f (rectangle), 7E&/A T2 #0E & K& TiZA M BIRE ., ERNR
filrh, radiusfE4EE T M, lengthfiwidth 452 THRA . RN EBA 12 bk B4 £
A rh AR R 5 RIRE R SR B . DL T A 5 R AR Figure 2840 % B 9 28 BRI

// Class hierarchy replacement for a tagged class
abstract class Figure {
abstract double area();

}

class Circle extends Figure {
final double radius;

Circle(double radius) { this.radius = radius; }

double area() { return Math.PI « (radius = radius); }

}
class Rectangle extends Figure {
final double length;
final double width;
Rectangle(double length, double width) {
this.length = length;
this.width = width;

double area() { return length = width; }
}

EAK B R ANTE T A SR T o MAR S 2 B A e A, X BURRD I B HLIN 28, A RAER
Sk (IR A o B LB BT A AEUARTD . A RTASCBLEAC A A Cd, XA ZEA
FEMBARRIHE R, T A ARER R final (9, 4% 8 IR A A1 & B A A (L E R KR
W, *FRERERGEN RS, WERA KB, XFERHE T BT iltiswitch case
i GBS 7 MR T REME . £ AR F G AT LAk S b 8 B vk S5 K, ELAS U (i AR 26 1
REGEEREAR TR 1E . M Fh 2 RURR AT —FRAR A BT RO MR Y, VPR Y BRI R R,
PR&IZE B, R 2 8Um A B R TR 2T,

% BRI 5 —FAFALAE T, EATRTLAR R KR 2 AR L RR KR, A8 THER
W, AT E SRR AR A, Bk R TR ER B RFREIEL . REK
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AT R B IE 5 R — MR T X — Sk (RIXPEERR A AT R -

class Square extends Rectangle {
Square(double side) {
super(side, side);
}

}

R, Bk Bk AR AN, WA RS R k. X R T HER A X 4
#, mRBREWEARN (WE145%), WARFXHEE.,

BMEZ, mEXRIOAEAGME, YRARAE B8 BRAREROEM, MiX%
E—T, EMRERGAIABBIYE, A RREEATUHEBRRRRE, HIREH &k
EROHA KN, REZEHEELHI - BRREWF X,
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@-21& . mﬁmﬁwﬁﬁm

AUiE S Yo FF & 454 (function pointer) . 32 (delegate), lambda £ i & (lambda
expression), ®FEHFXCIOHLE], RUFEFE AR RBRIGED" 1 HERIF(FidiX
FheE A, ERHLEIE R T i R AR A S A RS, RIEEACHTA. B
. CiE kil e b 9 qsort i B Bkl — /4§ il comparator (b4 3) WEAIEEHELSH,
BRI BRI TR, B REAFA 2, MRKRATROER. mRE
CABKFRNTENTE ASRRNCE, MR E—A4 S, R AT R F
BEE, MRS -AEETENTERTE ASEFENTE, WEE -4 ER., #Eid
f 3 R O L 28 R B, BT LAZK 78 & R0 R RO HEBU G . X IE R %W (Strategy) I
[Gamma95, p.315189— /Bl F. Lok 2% R B« —Fioh T HHE PRI R

Tavais 47 HLAE G B, (R FTUURA S5 ASKIL R BRI T EE. VMR ErJ5 B H &
&ﬁﬁ#&(mmmma)t%%ﬁ&ﬁo%ﬁ,ﬁm&ﬂﬁﬁxﬁ#~ﬁﬁ&,tmﬁ%&
fifiust £ (other objects) (ixseit@ il BA(Fishixee)isk) LR, MR —AAEER
Sk BRI — A i, BRI BISEE BB R T AR %0 AR AR e X R A SE PR Y
J %+ % (function object), Fil#n, FETHAIE:

class- StringLengthComparator {

public int compare(String sl, String s2) {
return sl.length() - s2.length();

}
}

ﬁ¢£%$—¢%ﬁ¢$ﬁ$§ﬁmﬁ%,@%ﬁ—*?ﬁ*ﬂ&&%%:”ﬂﬁ,Mﬁ
B A s, MEHRAFHROKERS, WERNE, mRE-AFHELEZAOK,
MR B — 4 ., XA RS, BRIBKERAFHHHTF, mARMREEH
Fl 9% 346 . $5 1A StringLengthComparatorst 2 (89 51 F 7T LA%E 24 i & — /M8 1M 1% L e 28
“ ¥kt (function pointer)”, WLAZE(ERE —Xt7Fe LM, #MIGEG, Stringlength
Comparators fil & Fl £ 7 & LR 1A A 4k K% (concrete strategy).

e % B 780 (1 L R IR 2, StrinchnthComparator‘g‘lEﬁiﬁ}k:&é‘& (stateless) : Ei%H K,
BrLL, XA KM SCHIEThEE LA RME &M, ik, EfEh—/ SingletonfiE# 4i&
B, AN A ALEMMNROERIFH (WPEIRMPSK):

class StringlLengthComparator {
private StringLengthComparator() { }
public static final StringLengthComparator
INSTANCE = new StringlLengthComparator();
public int compare(String sl, String s2) {
return sl.length() - s2.length();
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}
}

3 THEStringLengthComparatorsc il {628 ik, FEFTUMBEED . F H
StringLengthComparatordf 1 4f, B A% P Foik F b (E M b LLER s . R, ]RIE

B L —/~ComparatorfZ [1, & ticStringLengthComparator 3 525 ix /4 A, #Haifikd, &

fEB T AR S 2, B EE L —/ £ whik o (strategy interface), 41T Fir:.

// Strategy interface

public interface Comparator<T> {
public int compare(T tl, T t2);

} .

Comparatorf# M 73X /™ R TGt Bl fE java.utild b, (HREZIERMA, RECHES
AILAE L E. Comparatorfi M2 41 (LHE264) 19, Wk TEAESBRFER 2 UM
AMRAELEL S . ERYcompare H LI SRR AT (BEFHEVAK), M A4 String,
E§F_‘r?F!Eﬁ’l}EF)?,ﬁ‘-\‘E‘UStringLengthComparator3!5%55_(,/Ai‘ﬁ, wt A LA & Bl Comparator
<String>## M . '

class StringlLengthComparator implements Comparator<String> {
... // class body is identical to the one shown above
}

R AR R R AT B 275 0] (AE224%) . Tl AOIE MARYE K B R — 4~ 5 77 i 8
HATHEF :
Arrays.sort(stringArray, new Comparator<String>() {

public int compare(String sl, String s2) {
return sl.length() - s2.length();

9N

HRTER, ARy 20, 9 1E 45 o A7 VA R A I B — N A ST 1.
REMBERIIT, BEHREH QAT N LA EfinaRE, HEHE. XERDS
—RIAFALAE . AT X A B o R —A A R IR AR

VRIS i 3 1 P RO A L SR SR BIAO 267, BRARRAT IR o T S LR R e, 1T
R RIEIMOR AT . MR, “FER (host class)” BALUGHAFIIMER (KEH
BT Tk, HATNRMEEED, BRI LURE L ROBARER, TEe 7
FARRE BB K, MIARE A4S, LAE VR AR RS 20T 5 /4 4 O Serializable ;

// Exporting a concrete strategy
class Host {
private static class StrlLenCmp
implements Comparator<String>, Serializable {
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£ f 93

public int compare(String s1, String s2) {
return sl.length() - s2.length();
}
}
// Returned comparator is serializable
public static final Comparator<String>
STRING_LENGTH_COMPARATOR = new StrLenCmp();

. // Bulk of class omitted
}

String 3 F X Ak, it EHICASE_INSENSITIVE_ORDER#K, FH—1MAK 5K
/NG B R BB AR

WS 2, RBEEEA T AR LB (Strategy) B, b T fEJavark LHIXFi
B, EE-AMEORERILEE, HELENRERIEAEN LA TIZEOMNE, H
A EL W U (o — R, R O R A ok A A RIS B X A LR R . M4 R
e S W U L P ok T B R OB, R GE N M E M S IUAR A B SR A%, Rl A
A #p S finalilak T, HAROHIZERIED,

(www .ckook.com)



94 Fa¥

#t & £ (nested class) RI58:E LIE S — RPN IATE, BMEXGFEMBBEIZREN
TRISME 2 (enclosing class) LIRS . ARBRE AR ATRES A THAA RS, Bk
FIZRETIE Y (top-level class), HEXRAHIF . #54& R £ (static member class) | E# & A,
il £ (nonstatic member class), E_% £ (anonymous class) #1453t % (local class), [T
—Fh 24, HAL=FEREFR A A SR X (inner class), Z24% B IR VR & BB B2 1% 48 FH B0 i
%, LARGX AR E

WA AR B B — PR B . BAFEEREREENR, RRMIIHEFRHES 1
A BT ., 82 AT LAV i) 91 B 2 0 47 1 R A B 7 S B R . R B e
ShEEE A BERR, SHMGMOEER A R, il r R AR AU R R e
WHRLARY, Bk R RRESNE BRI NI A TR IR, %55

HAR AR —FENHEREDAENHBAE, Y S5ERIMPE—-EEANAIAE
X, Bln, FE—A-Hcat, TR T RS KR & FERE (L304%). Operation# 2 %
ECalculatorZk A e &Sk A2, 2RJ5, Calculator2k (9% P w5k v LA H % ZnCalculator.
Operation.PLUS#{ICalculator.Operation. MINUS X #:1) & F5 34 5| F X o1k,

NiBk B, AR R AR AR R 2 M — K B, WA B 2 A
i fFstatic, RAEFEMMIEEIEHHEL, EEXWAKERAGRAOAE. kKR X0 E
AL BIEDR & % SN E 2/ — 45k B % ) (enclosing instance) FHSCHEC, 7EJE#RAAK 2R
K5 NS, ATUAR b B S B B/ 75 ik, B0 IR 8 TR i @9 this A4 i R 45 51 B SE Bl 51
[JLS, 15.8.4], anFefkE J i 5L 61 aT LATE C 0B B ML Z SMIRSL AR 1E , X MR EE R4 12
AR A2 ERAE LML T, EECIRAEN &K 2895 Bl A " RER .

24 e A K 51 288 1 S 3 Wk B R e M, S BB S Bz TR A SR TR 3 A HuB 2 R SRR R
MiH, XFRBERRAGARER B SR, AFHWHOLT, 457850 B 205 55 61 75 i /9 s 18
JEEp A pk A A i BRI, X FRORIRC Rk A BB AK. {# K ikKenclosingInstance.
new MemberClass(args) F TH X FioRHE K A A fTRERY, (HERADEM. EiRETH
BHOAREE, X FhSCIE K A T E IR R A2 LB A |, HH 0T #3089

e A K B 20— FP o WL TE R 2 L —/~Adapter[Gamma95, p.139], ‘ERFIMNEAAIER
Bl vk B R S — A AHEXAIAA LG, Filtn, Maps: Ny SEBL R RHERR AR A XK LB
{1y # 4418 (collection view), XUt 430 B FHMapfkeySet, entrySetFiValues )5 ikiR
B, [EFERD, i%‘ﬁuSetiuListiiW%é‘EDE’J@Eﬂ@ﬁ&fﬁﬁ]%ﬁ‘ﬁﬁﬁ%*%ﬂi?fﬂ%ﬁ
2% (iterator):
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// Typical use of a nonstatic member class
public class MySet<E> extends AbstractSet<E> {
... // Bulk of the class omitted

public Iterator<E> iterator() {
return new MyIterator();
}

private class MyIterator implements Iterator<E> {

}

}

Jo X A ARATRERGFNE L, HEAdestatic AL CHANT, EER
b Ak R, mARIERAR A%, MRAENE T staticfZ 15T, M| 4/ S LR K L & — AW
S 1 S R A B . (RAEIX B 51 E PSRRI RS iR, & S BN B Sk GRS & AL
ﬂ@ﬁ(E%ﬁ%)Hﬂ%%ﬁuﬁﬁomﬁﬁﬁﬁ%E¥Mﬁﬁ&T,&%%%E%%,ﬁ
AHEfE AR AR A2, B HIER AR A KM KRG SHAER I E L.

LA i A A ) 2 g — R DL P O R SR AR Sh B K T R RO R L. B, BE—A
Mapstfil, ‘EiEft (key) FfE (value) EEkEER. V£ MapBLHNFERAH — M Entry X &,
3 i F-Mapr {45 4 -6 %, BAG A entry#B 55—/ Map3hk, {Hfkentry ERYJ5% (getKey,
yWﬂmwwWMw)#$%¥wm&MwnEk,ﬁmﬁﬁﬁﬁﬁ%%%mwﬂmﬁﬁm=
T A RO AR 28R R A . AR /D IR T entry 75 B o static B 1 7F . 1%Mapfs 2%
AT, 8248 entrydh & E& —A 45 i%Maph5| i, XAERIRTE T 25 R Fi A .

AR S KA G MR ZRPAOR R, EEFER, EfHEMAERER A% ZE
e TE RO R R AR EEM . EXFMEIL T, 2R AR S HIAPILR, ERSHIZLT
Wi, ARl R HERIAEANE, B RE AR A R A R R R

B 4 R A Flavafi e i B 2 b I SC I AR (1B B 0. EANRATRIREY, BE 4284 4
F. EAREEN AR R TSR R R U, T FE G A 1] 7
LIt B 4377 UL BL7E RE i (1 Rl AR AE R i 0 . 24 LU B A 2 B AE R
AR R, EAE S ERE . ERE S B AERSHIRSE D, R AT REH A T
i A0

B 42 21038 F M2 21 £ B EI . B T 76 B8 IR R 251, RIEEEMNEELn,
YR Gk fTinstanceof MR, B MOME (i 95 2 A A A L 34 . VR TC i 7 B — A~ BE A 20k 3Kk
BEAMEN, RETR—A%, FRET BAMKLIEN ., ELARNE FiCERRERKA,
BT MWEMBAR bk KA 25, mTELRHALERER LS, ENLHARFRE—K
291047 80 & T /s —— 7 | 25 o m A P 1 AT i

BE 4 260 —Fh W L LR B & QU & #2T £ (function object, WE214). B, %
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925 fysort 5 ik 18 A, I FHEE 4 IComparator L {5, #RIE—4H 7 7F MK ExHE0#HTHET .
B2 S —Fha LRG435 £ (process object), LkZnRunnable, Threadsi#
TimerTasksZf, H=FfE LA HEREEHET HHEAE (208 18%& F AUintArray AsList
Hik).

JRER AR DU Rtk B 2 b AR B . FEAERT “RTLAFE R R My, #TLAE
R, I HJR M ¥ <F [ AR TR R . JHER 5 I b =Rk E X P A g —Fh DA —
kMR, SRR, RBEA AT, TLEESHER. SEAX—F, AAY
R AR AL SR o LR, AHSEKE, ENBAEESHERR. SEA%K
—FE, ENSAEER R, LMEARS R A iEdE .,

FifiEz, XANFAAEOREE, B -FMEEACHHR. MR -TREXGEERD
Tk Z MR AT IE, REBERKT, FEATBRELENE, RAIZERKRAE. mE
AR R A L B E AR AN GRS, B AR B e OR AR AR, B,
MR ER AR, BEXMRERBRT A HEMANE, mRRATEE-THT L6,
HHCSAE T A HEMRE AL XA 2R, B CHMRERL, TN, BmER
JE .
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Java 1.5%GHARMMTES (Generic), ERAEM A, MEA ikREHE—
MBI LA . R E AT OEA T RBEROH R, ARG ERS
WL A TER LIS, TS TREIER A A T M QAN , HiEE A D ARG
WA TR, TSR S R A A T R R, KRR B E K4,
M A A, (A A — s A B A R AR A T B A L A 3 2
B LEEEEA R TR R, AXXMS AANIEN, WS M Langerf KB
[Langer08], W #& NaftalinfiWadler &3 /Y45 [Naftalin07],

AT B —BeRIE , IR EA A RFH L4 £ A% (type parameter) YR EERED,
A2 (generic) B FHEMANLS, 8.1.2,9.1.2], Flan, MJava 1.5KfTRRAR, Listf#R
BAHBARBBIE, FRFIRMITEES, AERMAERE, XA HEOMAKRMIZER
B7EMIList<E> (&fE “EMFIE"), HEAMNZFIEEEMARALIst, ZREMFEOLHAHZY
(generic type),

GRZ A E LA A AL £ A (parameterized type), KBt Ah. R EHFEN
&Rk, BEHRES (<>) B8N TFEZMERLEBEMIERENSHIIRILS, 4.4,
45135k %, Bilfn, List<String> (i “FHHBENNE") 2N 2EMMMHARR, RrRTRAEn
ShStringfF# . (String 5HR KBS HEMM LAY LPRIETSH )

Bie—f, BMERMBEL A RESAT (raw type), BIASHE(F ] 96hn 28 S 51937
A 4B [JLS, 4.8]. (ilan, SList<E>HH*E R0 A AR R List, J5A: 2070 k(R 2 B 7
B R T TS B —HE, SehR b, B4 A& AList5lavaf & A28 2 B i 1 2R
List5e 4 —#, -

-~
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fElava LSRARITZHl, LTREAFIHEEBSEN.

// Now a raw collection type - don't do this!

e

#* My stamp collection. Contains only Stamp instances.

p:{vate final Collection st;mps = ...

TARA /DA — A coinftlh Tstamp AR, X — R 95 A BB UL IR RS /7 A
2 H I (T R R

// Erroneous insertion of coin into stamp collection
stamps.add(new Coin( ... ));

HF| M stamp e £ b 3K B coinfh A £ W B R 4R % .

// Now a raw iterator type - don't do this!

for (Iterator i = stamps.iterator(); i.hasNext(); ) {
Stamp s = (Stamp) i.next(); // Throws ClassCastException
... // Do something with the stamp

}

BaABR 2RI, HEZREMZRIEI, RFRMIFNREN. A0d, IS
It A RBLEIR, CAOMMBRAT, i R7ERFD b BT ALY 6 B BE B 60 & 5 158 0 3 26 4> £E B,
ELMRIZ T, — B %I ClassCastException, i %182 {0, M coinlit it stampE A I
. BB RIS BT, Rh TG B ARX FhERE: “Contains only Stamp instances
- (RE&Stampkf)”,

A TIZRL, BRATDAFI St S F 24 B0 7 W e RABR S A i RS AR R, 25 TR 401 28 2 BT 2E
B emEe:

// Parameterized collection type - typesafe
private final Collection<Stamp> stamps = ... ;:

WX AP, i 2R Anilistamps 1% R4 & Stamp L B, FA T RiE, HiBEARRLE
FlfJava 1SRRI 2 ERRA I G0 1% 85 AT 9% 00, B B ESESRPEGE R (R
b, 245 %S, YstampsH i — A B BALHIRT HFT R, SHIRMOHEAL P
A — R ARIER AR IR, MR 5 TR R R B T . _

Test.java:9: add(Stamp) in Collection<Stamp> cannot be applied

to (Coin)
stamps.add(new Coin());
A

i&’ﬁ—"l'ﬁ?&tﬁ-, MEATMBR TR A A RESTFLART. RIEBLBHREAR
RHHeH, HHREMNA LR (AR IRPTA D ER R il i % HFIZ R0 4% 5 17 B AY,
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#E&ﬁ?iﬁ%%t&ﬁ%%do%&Wﬁﬁﬁmmpwwﬁ%(ﬁ%%%).iﬁ%%ﬁ
iE A

// for-each loop over a parameterized collection - typesafe

for (Stamp s : stamps) { // No cast

... // Do something with the stamp
}

e TRt o for g Bt — 4%«

// for loop with parameterized iterator declaration - typesafe
for (Iterator<Stamp> i = stamps.iterator(); i.hasNext(); ) {
Stamp s = i.next(); // No cast necessary
... // Do something with the stamp
}

BAREIE AN coindl A FlstampEA A AE BB A A AR, HXAFRBMEERLD,
G, 1R 5EAE NS R/ —4java.util. Date S5 il it — A~ i A4 & java.sql. Datesk
FIE A,

R, EAIRARR B, (A XA I BB AR A IR, (BRI
KXo, PERARASAY, HABRTAYAR LR ALNS @OOHARYE . BARAREL
B ARR, hi 2Javalik it F A E A EREE? XA TR A . BAE
R BLAOR 5, Java P S ELEHEAEME A 104, BRFERRRA ERZEKIavaflin,
AN S X DR A%, HERSSEMZUMFHRGER, X—AREE. €
CBHIAEE, A REKEE R 2 92 O £ i 28 AR L B R T AR A R R A T ik, RZIFAR
i o B BRPE 45 44 % &4 (Migration Compatibility) , (R T K FABRBAIRE .

BRI IE A R LisUX R R A AR, ERSEEMEBDATFEALER
ﬁ%.mmmﬂmWw,ﬁﬁ%ﬂu%,EEE%EUHW§ﬁkW%ﬁUmdMWbZMﬂ
BAHAKBIR? APk, prgkeTZRas, FEEUHREMRIESR, CRBHA
Eﬁ%ﬂmﬁﬁeE%%ﬂuﬁUMdﬂmp%ﬁ%%ﬁUm%§ﬁ,E%K%ﬁt%%%ﬂ
Lm«Muwm§ﬁ°&Eﬁ¥%ﬂﬁ(mmmn)%ﬂMJﬁmwmpﬁﬁiﬁﬁﬁUﬂ
B — TR, iR SRR List<Object>f F 28 (L525%). Hit, o REAR
Listix #6542 A X%, 24 H AP LM, 122Kk MM List<Object>:X 4 #) £ B LR
A, ARe, i

T EAEMETRN, HEE TEARF:

// Uses raw type (List) - fails at runtime!

public static void main(String[] args) {
List<String> strings = new ArraylList<String>();
unsafeAdd(strings, new Integer(42));
String s = strings.get(@); // Compiler-generated cast

(www .ckook.com)
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}

private static void unsafeAdd(List 1ist, Object o) {
list.add(o);

EARFATLAETHIE, BEEDEER T HARLEYList, REKH —FK%4E.

Test.java:1@: warning: unchecked call to add(E) in raw type List
Tist.add(o);
A

Kb b, sk B, 7RI Hstrings.get(0) iy i FH 45 6 6  — /4 Stringfh
£ F| —A-ClassCastException 5 X —/ 4 i 28 A AV B HE, DRk —MARIES KT, A
RBAVEXA Bl Fr BT — R&FEREE, S bt

AR fEunsafe Add 7 W oh F 28 26 B List<Object> OB A A K MW List, A% T4 i%
XBREF, SRR CEEFETHIET. UTREECHEIREE.

Test.java:5: unsafeAdd(List<Object>,0bject) cannot be applied

to (List<String>,Integer)

unsafeAdd(strings, new Integer(42));
A

EAREREAEFREPAILELYOBFR T, REOFSERFAERES, fla, Bk
BEREE—-Hik, BARMNES (set), HFMGEBEMEMTENSER, WRERZR
BAAERIE, ATEAZZLL T 200k 40 B X o i -

// Use of raw type for unknown element type - don't do this!

static int numElementsInCommon(Set sl, Set s2) {

int result = 0;
for (Object ol : s1)
if (s2.contains(ol))
result++;

return result;
}

EATFEERATLL, (BT RAESLRR, SERAEKN, Mava LSRITRAFE,
JavapRfg it T —Fr R 0B R HHk, WMIELMRHS #i@&RF £4% (unbounded wildcard type),
AR BRI, (AAEERE A KO LR SRS e, kT LU — A SRk, film,
1Z BUSet<E>y O PR il BL 7 2K B 2 Set<?> (ikfE “EARMMEL"). XEBW BB KL
SetRAL, FWLARFHHEATHRA . T &numElementsinCommonJ i {# i T 70 IR il 3 g 777 2 % it
RIS TE «

// Unbounded wildcard type - typesafe and flexible

static int numElementsInCommon(Set<?> sl, Set<?> s2) {

int result = @;
for (Object ol : s1)

(www .ckook.com)
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if (s2.contains(ol))
result++;
return result;

FETCPR 58 AL B B Set<?>FFAE B R BISet Z R F M 2K HIR? XA RS HERBERT
M7 X —mATENE, HERFEBRERSN, RASEMUAREL, & TF T EMNT
FHHE AR SR ES S, FLRESHIRZEAMERBLRENE (1005 K6+
R funsafeAdd 5% ) s B AREHFETAE (2 TnullZ 2;) 54 % Collection<?>r1, 4n#
ZIRX A MAIE, B E— KRB HER IR IR IE R -

WildCard.java:13: cannot find symbol

symbol : method add(String)

location: interface Collection<capture#825 of 7>

c.add("verboten");
A

XHEREIREERRELEASANME, LERFSCLRE T ENRT, DILrErEs
MIRBL R KA. IR UTEIEREMCHE (B Toullz4h) JiCollection<?>r, i A AT
B S F B R AR G0 G, BRICIKESE XSRS, #aTLA#E %A 5% (generic
method, WEE274) siEHEA MA@ R4 £ D (bounded wildcard type, WEE28%).

AZEFARD A E A AERLR, XRHUAHEA/NAaFIS, FHERET “ZRERT
LAfEBZ TR B EBR™ (WH25%) X —H/L, AL LF (class literal) FAMMERRESHR,
MEARFERSEIET (BRARALTHRARTMEL%RR) JLS, 15.8.2], #4iEit,
List.class, String[].classfllint.class#}& i, {HA&List<String.classFIList<?>.classll] A&,

X AN EF A Bl 5 Sinstanceof IEFFA 36 . th TIZ AUE B T LAE iz A7 e Rk
e 7E 25 %1k 28 R 4 T B A1 B 2F 268U F (i Flinstanceof SR TR ZF R AE LA . 70 PR 413 o 25 2
TR A SRR, Hinstanceof R EFMIT AR A=A MEN, EXMHERT, RIES
(<>) FES (7 ) REBHERT., ToAHAEA L& Finstanceof 845 i 9 & ik 7 & .

// Legitimate use of raw type - instanceof operator
if (o instanceof Set) { // Raw type
Set<?> m = (Set<?>) o; // Wildcard type

}

ER, —HWREX ok 4Set, jk 242004 & 5 i 5l e 2 0 Set<?>, i A 8 Bk 4 o SR A
BYHRISet, XRANZHM (checked) ##h, FHILAL S IEH 2L,

BZ, ERRASEKUSESITH SRS, HRAEEFROHER. RESKAR
AT 55IATZ R Z 6 i B AR AT 0 A R0 TR 4R AR A . L R A A B A
Set<Object>R NS HALKR, FRIBEEMM RAERM— N BA; Set<?>MRE— il
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FRA, RRARESERRAMREMN—NEE, SetllBANFARLY, BHE TER
AYE. AIMFMREEN, BE—MARE,

AETEZE, RS-VETARBHFRABORE (RAFEL KBS BH—2RIE).

®5-1 XBEFEPHANTBHRE

A - & | fir £ % H
3 QLA IOE S List<String> H234%
ENEE SR String #23%

i) List<E> W23, 264
BAERSH E 234
T P il 3 A 2 Y List<?> H23%
I A A e A List W23%
EES B SivE 2 <E extends Number> 265
st 1159 4% 7 R 3 <T extends Comparable<T>> 2T %
F1 PR E A T R List<? extends Number> o84
ER static <E> List<E> asList(E[] a) 274
R4 R String.class H29%

v.ckook.com)
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(moes. MREERES TRl

Rz Ry, SBBFLHiFS%E . 2Rkl %% (unchecked cast warnings) .
et 5 Y 2Rl R O, DARIEZ R %% (unchecked conversion
warnings), MRk BEARIZA 25, BRHEEHSERE LD, HEREMHEN BN
12 %0 45 5 AR RO ik wT LA IE ff S 0t 47 4 1%

A 22 R BERESIHER. G, BREEIMNERS TXHE—-FHH:
Set<Lark> exaltation = new HashSet();

GaE R S MBOBIERE RWP LB T -

Venery.java:4: warning: [unchecked] unchecked conversion

found : HashSet, required: Set<Lark>
Set<Lark> exaltation = new HashSet();

URER AT CAZY IE T RoR AR5, THEREE

Set<Lark> exaltation = new HashSet<Lark>();

AU LB LR AR FENMFXFEERG. HRRRIFEELET - FLENE
i, BRG] BRATRETRE-AELLEL. MBAHRTHARS, SATLAHRNK
WO R R LAy, X — PR AT RSO . X R B AR AEE T H Bl ClassCastException 5 %
RE N A A SRR AT LASCBLUB M Shik.

Je R BB e EL, AHTUER| LELENRDRE AN EZLe, (RALXHFALTAL)
T ¥l fl —A~-@SuppressWarnings ("unchecked ")z #% & 3.k iX & ¥ & 7R %5 AT
EARIELRGER L LM, Bk ARAHREC RN LB O ., RIGERIFRM
Bl G A BT (%, (B EAEE AT {524 & M il ClassCastException 5 4 , {H & 4n R 2.8%
(A REZEIE) WL 2IEZRESE, BAYF NI KA EARRBAESN, Rb4A
SEET, FHHANEERSEREMANHIRES S P,

SuppressWarningsi¥ fift /] UL FH 75 AE (AURLEE AU 9% 5 b, ISR g0 1) JRy 0 48 B 75 B 1) 3 4~ 26 40
LA, BLEAE 4 AT k) 49 76 B 42 B SuppressWarnings i #% , il R RAE, &
AR RN LR E s . KA EEREA 2 [ {E fiSuppressWarnings, iX Z i Al fE&
e T EENRL,

R R R A O AE K BER Ik — 47 0 75 1 % Ko 1% % vh (# il T SuppressWarningsit g,
LI B — AR R Em g, BARURLHEH—A TR R, X alod & E
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B9, Bl4n, *pEArrayList2 24 fytoArray 7 ik .

public <T> T[] toArray(T[] a) {
if (a.length < size)
return (T[]) Arrays.copyOf(elements, size, a.getClass());
System.arraycopy(elements, @, a, 8, size);
if (a.length > size)
afsize] = null;
return a;

}
R gk ArrayList, %705 ik A X KB

ArraylList.java:3@5: warning: [unchecked] unchecked cast
found : Object[], required: T[]
return (T[]) Arrays.copyOf(elements, size, a.getClass());
A

}4SuppressWarnings iz # fit fEreturni® &) th R R, FABAZE—4AHILS,9.7],
AT AR E S ERIRE R B, BREXEPTHAEX M, fifRiZsEH—4 /i
R AR BUE, MR, SoxkE.

// Adding local variable to reduce scope of @SuppressWarnings
public <T> T[] toArray(T[] a) {
if (a.length < size) {
// This cast is correct because the array we're creating
// is of the same type as the one passed in, which is T[].
@SuppressWarnings("unchecked") T[] result =
(T[1) Arrays.copyOf(elements, size, a.getClass());
return result;
}
System.arraycopy(elements, @, a, @, size);
if (a.length > size)
afsize]l = null;
return a;

}
KA DT B, 1R A 2 5 PR A 5 T /b

# % {& flSuppressWarnings ("unchecked")z %8, MERW—F2H, HAHF 2L
LMAELY, XML M ARRRG, EEENL, TLARERDH M A B SRR
ERBURAR2MME, MRREGXMERRERS, RELME%, REARSXINIE
ZRRIERAEF AL 2M,

BmEZ, FZREEREE, TEL2REN. B FBEMRTTRESITH T
ClassCastException # % . ZRE KNS HiRix B, mREEMBRIFZHAES, RN
PAUE W 5 162 45 M (RS & K A % &0, b AT LAER AT fik/hSTEE v, JHl @SuppressWarnings
("unchecked")iz @ ££1LiZ %S . EHAEREAILIZESNFREIZR Tk,
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[gzsﬁ, ARMETFHE 000 ik bR e B

B STZRMELE, ARAEENARG, B%, BARMB T (covariant), XA iAWk
KA RIFA, HkHRERMRSubySuperfly 73, I 2 K48 24 %I Sub[ 15 & Super[ 1/ F 2%
B, MR, ZRWERT LS (invariant) . MFERPA A FE A3 Typel MType2, List
<Typel>BEA & List<Type2>H) 27, WA fEList<Type2>Hy#B2AI[JLS, 4.10; Naftalin07,
2.5], TRATREINDY, XEWRFIZAR AN, (HLhr kol DA SR A R A by,

T AR B A A -

// Fails at runtime!
Object[] objectArray = new Long[1];
objectArray[@] = "I don't fit in"; // Throws ArrayStoreException

AR X B AR A A i

// Won't compile!

List<Object> ol = new ArraylList<Long>(); // Incompatible types

ol.add("I don't fit in");

X APTRIFN %, BAREHStringit LongZA &b, HAF KA, REESHME
BUFLMEEER s FIRISIER, WIATCAZEG IR RBIEIR, RN MYAFEERIEN RBIEIRT.

BASIZRZAME KRR BET, BARAKRLY (reified) [JLS, 4.7], HEkKAS
BB T A B IR A BRI TR R R L R, tn AR, 404 B String (R 7 F Long $ 4 o ,
‘H%?ﬁflj—-’i‘ArrayStoreExceptionﬁ:'H‘D M Z T, ERNEEE 4% (erasure) [JLS, 4.6]
HKLBURY ., BEIZR RERFEMNBLENNRRELE, HESHNESF (RBED) EHM
TRENGER, BRBEEZAATUSREERZAORBHERTER (W$234).,

MT BB X ERARX B, FEHMZYARRFBAER., B, SRz, 2%
MK ZERXVSHMOBAREEN, XERANBELIRLEE I EAEM: new
List<E>[], new List<String>[1finew E[], iX2E7E 4% N #0845 8—/ generic array creation
(2RI B ) iR,

WA QPRI BB BRI HAEARERMELN, EREAE, SRS ELBTER
AORR ¥ b & A O B ik &5 1653 T e, 3F B — 4~ ClassCastException &% ., Xt ® T
1Z R ARG HE IE AR,

AT E R TR, % ELLT RS H 0

// Why generic array creation is illegal - won't compile!

(www .ckook.com)
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List<String>[] stringLists = new List<String>[1]1; /7 (@)

List<Integer> intList = Arrays.asList(42); /@)
Object[] objects = stringlLists; // (3)
objects[@] = intList; /1 (4)
String s = stringlLists[0].get(0); /1 (5)

RAVBIRE VT RAEN, SR T M2, F2rol@fontT —radas
St ZfList<Integer>, 453474 List<String>$4l (R 17 %] — /- Object AL R+, XA,
bR RS . 5447 4F List<Integer>{R 77 | ObjectH4l Mg — 7T R, XA FTLARY,
B 245 70 1 i o SRR 9 BLAY - List<Integer>3 il ffis 47 3% HRList, List<String>[]15 il
BT A MR List[], P Hix fhaedk A & 7= 4 ArrayStoreException 5 3 . {HBLZE B BRAT
7. Bl —/List<Integer>sL Gl {R 77 8] T 4 W] HL & List<String>SL Bl S h . 1585
Frrb, BATMGX A B B — 52 i KR T M — 9 oe 3. gk e A AR R T R
# K String, [H'ER—/Integer, Eik, Hli1Ei&17H 9% T —4 ClassCastException 5 .
B TR B, (BIEIZ RECAAR) BT A T — A RIEREF iR,

M AR R L, RE. List<E>FNList<String>iX FERY B R FRIE AR T A4k L) (non-
reifiable) ZAM[ILS, 4.7], E MM, A HMAILAy (non-reifiable) AR FFILEITH FR
A IS BTN &SR EREOSNERE HREL, T HALR (reifiable) Z%
T 2R B PRI B AL T K%, AnList<?>F1Map<?,?> (R#23%). BAARKA, HEZEIR
e B 438 e 2% 5 0 B AL R A i

A |1 1 97 R0 MR AT REA AR TR . Bldn, xR WHZ A — R AT REIR BB R I R B4
(R RIFNE29%). XOEREELAEATESY (varargs) ik (LH425)
FOPE AR 2 LA A S RA R 4 o T 2 U AT B O I, b O — Mk
fidvarargs B8, MBXA B TTERBARTREND (reifialbe), MEHH —FEE.
% Tixsets, RTEENEE (LB24%), HFRLBEEAPIHRAEHEZESTESHZ
s, BT .

W R FIE BB QIR , B AOARUL Il R RS 68 SR & B BLIst<E>, i A2 %
GIRTIEL, XAEAT RS — L RE R E Wi, (R AE a2 B e 2t T k.

Gil4n, Bi%# —4 (Collections.synchronizedListiR [al {3 ABF) 52 FI & Fn— /> R & (&
AW T 5N TEREHOSHIE, HREE=AE), RERZERS —AJ)ihreduce,
I F R Beapply B AL FRX AN FI1F . (RIS R T ELR B, I H R B0 AR BH A B
RS E, reduce 5 ik 23 IR 18 51 % h BT A (A0 AN . dn 5 ok OR: PSR 80R 4> BRI S B,
ZHERAEEV R EOER, MRFRQEFHSR, FRRBCEREMAS TS, ZhE
MR E A FE, RIS THRTNE TR, BRTHIRMERZI, reducel;
b R R AT AT R B, FIFR A &R BIX A FIRRTE . (B4R 1E— B h R B IR 5T
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F, ikh0, kAL, FIFRERME"".) AT ZEHIZEMARY.

// Reduction without generics, and with concurrency flaw!
static Object reduce(List list, Function f, Object injtval) {
synchronized(1ist) {
Object result = initval;
for (Object o : list)
result = f.apply(result, 0);
return result;

}

interface Function {
Object apply(Object argl, Object arg2);
}

REGIECLIZLHECTR, EHRRAENRS X RHHA SR (alien) Hik”.
Bk, FEHFH SRR B & Bereduce Hik R A HIFI R PN, BATLILERES B ERATIRE:.
Java LSRATRRA ZHT, BX 4 M— 2RI HListitoArmay F5 i (BENMMETIR)

// Reduction without generics or concurrency flaw
static Object reduce(List 1ist, Function f, Object initval) {
Object[] snapshot = list.toArray(); // Locks Tist internally
Object result = initVal;
for (E e: snapshot)
result = f.apply(result, e);
return result;

}

AR A B IZ BOR 58 BOX — A, BB A1 2 AT AL M AR FR R, LA & Function
N AHZ AR -

interface Function<T> {
T apply(T argl, T arg2);

TR —FREAZR, WEAZ AR E 2 St Mreduce i i, XR A2 F %
(generic method, JLE275%). MRRAEMXKFH, WALHEL, MHFXAKBARBRE, B
ZEEE D EPET % L

// Naive generic version of reduction - won't compile!
static <E> E reduce(List<E> list, Function<E> f, E initval) {
E[] snapshot = list.toArray(); // Locks list
E result = initval;
for (E e : snapshot)
result = f.apply(result, e);
return result;

}

IARRE RIEXA Tk, REHF T E AR E .

Reduce.java:12: incompatible types
found : Object[], required: E[]

ckook.com)
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E[] énapshot a-list.tn&rray(); // Locks list
A

fRatl, XA KA TH, R&HObjectfi il —ERAL .

E[] snapshot = (E[]) Tlist.toArray();

TR T IR, ERMEMRH T -REE:

Reduce.java:12: warning: [unchecked] unchecked cast
found : Object[], required: E[]
E[] snapshot = (E[]) list.toArray(); // Locks list
A

Pk RERR, CEBEESTHLEERRNZANE, HAEESTHEA MBEERHA—
ofE, TS BATE BT MZ A g ik, X BRFALLEITY? SAREW, EWL
B, BREA%RA, B/ sk, T EEARLS BN bl
ClassCastException53 %, snapshotf %% 2% HE(], EALAKString[], Integer[Jsi# {f
bR AR, B TR 2680 A Object[], XAREMRAERKE . A RIS T A A #e il 2
FETERE RIS L P EA (WE265%).

BB 2 B i% R A 2087 I F AR . i reduce Jy ik % P Ik 3 A7 £E ] B BR B0
L

// List-based generic reduction
static <E> E reduce(List<E> list, Function<E> f, E initval) {
List<E> snapshot; '
synchronized(1ist) {
snapshot = new ArraylList<E>(Tist);

}
E result = initVal;
for (E e : snapshot)
result = f.apply(result, e);
return result;

}

EAMMAM ARG EARORDRMTRK — A, BETUHEESTHAZHFE
ClassCastException %, AUtthi{d 7.

MliE 2, SEMZ A EIEE ARG, BARWHERTURKLR ZHES
A H EL AT AR . B, BAREE TisfTR R R RS, (LERERENHRB RS,
K2, MFEZRb 8, —BEE, BAMZUARRFRREAER. mRERAECHE
R ARKMH, HEHES THIFMEIREFLEE, RIE KRR I%AE ASIR AR,
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[ﬁzsﬁ . REERER

— R, BEAFHS AL, DK ERIDKEE Tz Az B 75 ik, X S0 A KM,
&G HCE R SRR, (HRIERELRREY I MWES.

H 4P 6 4 v 3 A 1 B A HE AR SE L«

// Object-based collection - a prime candidate for generics
public class Stack {

private Object[] elements;

private int size = 0;

private static final int DEFAULT_INITIAL_CAPACITY = 16;

public Stack() {
elements = new Object[DEFAULT_INITIAL_CAPACITY];

public void push(Object e) {
ensureCapacity();
elements[size++] = e;

1

public Object pop() {
if (size == 0)
throw new EmptyStackException();
Object result = elements[--size];
elements[size] = null; // Eliminate obsolete reference
return result;

}

public boolean isEmpty() {
return size == @;
}

private void ensureCapacity() {
if (elements.length == size)
elements = Arrays.copyOf(elements, 2 = size + 1);
}
}

XA Z AL (generification) HYEBEHEM R, Wa)iFih, wTLLE YR SK
FIFIZ R, RIEChrib R, L A B H xR, ULR e GELE B 17 & e AR

Seibi, WRIZANHNE - PEER/ENFREN - ITEEZELZALRUEH., EX4GFF
A—NRAUSY, ERFHEERNTHERY, INSHMLFRETEAE (LEM4FK),

TR FAHRLH 8 S BOF T A 9 Object 6 A, AR IUE ik A MR T -

// Initial attempt to generify Stack = won't compile!
public class Stack<E> {

private E[] elements;

private int size = @;

private static final int DEFAULT_INITIAL_CAPACITY = 16;

public Stack() {
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elements = new E[DEFAULT_INITIAL_CAPACITY];

}

public void push(E e) {
ensureCapacity();
elements[size++] = e;

}

public E pop() {
if (size==0)
throw new EmptyStackException();
E result = elements[--size];
elements[size] = null; // Eliminate obsolete reference
return result;

.. // no changes in isEmpty or ensureCapacity
}

ﬁﬁ,Wﬁ%&ﬁﬂ—fﬁﬁﬁﬁﬁ,ﬁ?%&xﬂﬁoﬁﬁm%,ﬁ¢¥HFi—¢ﬁ
", T,

Stack.java:8: generic array creation
elements = new E[DEFAULT_INITIAL_CAPACITY];
A

WS KPR, ARG AAELA (non-reifiable) RBAYHH, ME. 4%
BB FFAZ AR, EA HBUX A F, MUK SRR R . R, EiEged
UEIZ BB A EE 4 QI — /1 ObjectfI B, FHHF i Bz BB RR , BLIEEHIRZ IR
T, HERFESESTE-FES., XMRAEREGEN, H (B ERE) AREERELLM.

Stack.java:8: warning: [unchecked] unchecked cast

found : Object[], required: E[]
elements = (E[]) new Object[DEFAULT_INITIAL_CAPACITY]:
A

GiF S AT REIE IR AR PR R K 2 &0, (ERRATLLIES ., kA C LAH R ZRIE
WAL R BIBRFRM R oM, ML A (Helements i) REFEE RGP, Xk
EA LR E B % P, REEREMMGL S, XM SADRFNE—-TE, RESLpush
FHiEWIBEEITLE, BIMERAE, HHARZRNERASHIEMfEE,

—HIRUEM T RZHRMERRERLN, MEERTR/DUTEE PSS (LP24%),
EXFERT, BHEHRADERZROKACNE, FHETUAER N ES P2 X K%E,
LI — R TE MR SE AR UL, StackREMS IEMI IR b fT 4%, REEATLAMERET, £ER
ARIFE M, thEFEH.4 HBIClassCastException R

// The elements array will contain only E instances from push(E).

// This is sufficient to ensure type safety, but the runtime

// type of the array won't be E[]; it will always be Object[]!

@SuppressWarnings("unchecked")
public Stack() {

(www .ckook.com)
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4 elements = (E[]) new Object[DEFAULT_INITIAL_CAPACITY];

B Stack i 7 RS 4 B BHR AV SE R 52, HelementsiRAY R ME[] 2 A Object([],
XL MWMEHE — KA RAEE IR

Stack.java:19: incompatible types

found : Object, required: E
E result = elements[--size];
A

3l o 46 I B4R SR BB £ C 3 B Object B E, ATLAKEX REHIRE R — R & .

Stack.java:19: warning: [unchecked] unchecked cast
found : Object, reqguired: E
E result = (E) elements[--size];
A

H FEf—A A "] B4k {Lf) (non-reifiable) %Y, %ﬁ%&%%&"‘ﬁﬁ%%m Rt
AL CAE SR SR E R 22N, Bkl LI Li%ds, MIBE4LMEIDN, RMNA
TR ERTRERMES F2 LR, MARERE pophik EEERILAT, 0F:

// Appropriate suppression of unchecked warning
public E pop() {
if (size==0)
throw new EmptyStackException();

// push requires elements to be of type E, so cast is correct
@SuppressWarnings("unchecked") E result =

(E) elements[--size];
elements[size] = null; // Eliminate obsolete reference
return result;

}

B AR BEX PR i b B — FhoR A EZ R BCA QIR B IR, WIERBASANRET. A
HABM AR —FE, (LRENIEBAR TR ZOHEMILE PR A (scalar type) BIE hNfE
K, FTLARRDCRASE —fh %, HREEStackE LRIZRE G, RIFRIEHEF241 )
TEMNEA P IEROCE, FLEEE —FMHRTEELZRERKE, WAL A%EHRKEND, X
R R R ZFUE % AR R [Naftalin07, 6.7],

THEMEF/RE TIZ8Stack 21y . BFLUAHRPFITENH ERa4&irE8, Hik
Wk kS F R, REEMHER AT LI HStringftoUpperCase 58, HAFTRER
AHEEHL, JEHASWR A S E R FERES KD

// Little program to exercise our generic Stack

public static void main(String[] args) {

Stack<String> stack = new Stack<Str1ng>()
for (String arg : args)

(www . ckook. com)
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stack.push(arg);
while (!stack.isEmpty())
System.out.printin(stack.pop().toUpperCase());
1

BR ERERGISE25KAFET , B255k Shh e E MR mARSA . Khs LA
RES RS S MR ERSIR, Javalf A RARB ZFFFIR, B LIZ8 nArrayList,
W SAEBA BB, b THRFHEERE, JCfiZ B dnHashMap i fE 8BS,

45K £ BT Rk R A Stackom Bl — 8, BEHEMMRB S REARE]: fRTLLE1E
Stack<Object>, Stack<int[]>, Stack<List<String>>, =& {3 b4 5] H 2 RIfHYStack,
H GO B3 A 2 R Ay Stack . 4> 8 6] H Stack<int>8; # Stack<double>2s 7= A — /4~ 45 1% I} i
iR, XEJavaiZ B AGMANRRE, RATCGR A A DR (boxed primitive type)
S e X PR (WEE495%%) . ‘

A — iz RIPRE| T AT R YFRIR A B8 (E . Bil4n, % )Ejava.util.concurrent.DelayQueue, H:
AT

class DelayQueue<E extends Delayed> implements BlockingQueue<Es;

KM BRKF|F (<E extends Delayed>) 3R S br g 25 %I 2 $ B4 % & java.util.concurrent,
Delayedffy —/~F 2%, & iFDelayQueue 3Bl Je & F i fEDelayQueuefy st 3 L F|
Delayed %%, FBRAHEH, Hikf HBClassCastExceptionfty AEE ., RBBHEWFRIEA
Rl &9 £ A A % (bounded type parameter), {£ER, FRBXLRME T, BIHrAUMEEAH
fyF-2ARI[ILS, 4.10], FH i EIEHDelayQuene<Delayed>J& & ikRY,

BMiEZ, ERZNRERTEEER PR TR R R RGBT R e, WEMF
5. ERTFETICR AR B, TEEROR G A AN T T R R ik FT LAGE PR . 3ol Rk A I A M
WARAIZRE, RERME AT, MICHARARTMZAL, XM TXERUAFA KRS E
REmMRE, XAKWABRANE P wm (WHE23%).

(www .ckook.com)
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(j§=!227'§¥%: 1ﬂtjﬁiéi?£=;iiiiig:tié§§ AT

MRS LAMZ R 32 35—, Fikth—H. METRYEILHEA TIZRIL. Collections
AV A “RIET Jik (Bl4nbinarySearchffisort) #BZRLT . '

MEIZA TR EMEBZRMARTMAEL. flamTFmX Gk, BRERSEANRKS:

// Uses raw types - unacceptable! (Item 23)
public static Set union(Set sl, Set s2) {
Set result = new HashSet(sl);
result.addA11(s2);
return result;

}
XAHEATLAGE, (HRAMRES.

Union.java:5: warning: [unchecked] unchecked call to
HashSet(Collection<? extends E>) as a member of raw type HashSet
Set result = new HashSet(sl);
A
Union.java:6: warning: [unchecked] unchecked call to
addA11(Collection<? extends E>) as a member of raw type Set
result.addA11(s2);
A

A TREIEXEES, EHEERELRYRLN, BHGEFAABSEAFEN - MRUSY,
FORE A RAMTTHREE (WASEM—NERE), HEHERERLESY, FHERS
BIRBSRINR, RAEHENEHFRICRE R 2R, EXR4, RBBHFIRN<E>,
iR B 7 K Set<E>, KRS EHY iy 210 Bl SIZ R 5 kDA BIZ BIRAHR] (W26 f5E445%) .

// Generic method

public static <E> Set<E> union(Set<E> sl, Set<E> s2) {
Set<E> result = new HashSet<E>(sl);
result.addA11(s2);
return result;

}

%&HT%%%&@%%W%.ﬁ%ﬁ£E$Tnm&&ﬁ&%ﬁNK%Fiﬁﬂﬁﬁ,
FIRE TR RN, WERBEMR. UTRE-ATRTEHENEERE, BFERIQEH
#Hh, RENAKAHRIERS:

// Simple program to exercise generic method
public static void main(String[] args) {
Set<String> guys = new HashSet<String>(
Arrays.asList("Tom", "Dick", "Harry"));
Set<String> stooges = new HashSet<String>(
) Arrays.asList("Larry", "Moe", "Curly"));
Set<String> aflCio = union(guys, stooges);
System.out.printin(aflCio);

(www .ckook.com)



114 £5#

EATIXBR ¥R, £4TENH [Moe, Harry, Tom, Curly, Larry, Dick], JC3¢ )N i+

union 5 M BREEE T, SARAMER (FAMMASEM—EEE) SALEHEEAE.
FIFAA R4 698 i 4 £ (bounded wildcard type), AJLAEIX /75 #5215 MR IE (5284,

RN A B, TEVITMEERMBEE, AR IERIZ A 2% A R
YA EN., RIFSETRESESHMEARRIRRVSEME. ¥ T LANEFHE,
431% 58 % Blunionf T /> 5 BUHE & Set<String>2¢ %, [H e il 2 B BB E L A String, XA
EfiEX NS (type inference),

A1 &R, AT EARIFIE R 5 ik R AT IR R R R S, (E I S B R R S IR R
AR A . HREE— T . FEVEFRIZ B K B A, R IE f5E 2 R S B9 [ FTRE A AHE
Wi, RMWBHHHRETERFANLELARH L, REALEITAR:

// Parameterized type instance creation with constructor

Map<String, List<String>> anagrams =
new HashMap<String, List<String>>();

TR FR T, TTUSRE 428 # AL 5% (generic static factory method), 5
A 045 A R0 B R, BN, TR /5 T2 M HashMap# i 38 4 B A9IZ B
&L Hik:

// Generic static factory method

public static <K,V> HashMap<K,V> newHashMap() {
return new HashMap<K,V>();
}

ki AMZ AR A T 5k, AU T T K B R A AR ok B L AR A SR

// Parameterized type instance creation with static factory

Map<String, List<String>> anagrams = newHashMap();

A L A SR, AnSRIE P M 2 G 5 T FIIE A5 ik B O MR, AR kAT
T.o ¥ROE—F B TLARIX — A, BHEava LORTRAETIT,

LA L2 A ¥4 L) (generic singleton factory), i, SHEECIEA A EER
EATUEARERGMER, A TIZRRETEER (LHE25%K) KA, FTLBHALEN
RMBKERANMER, BEREERES-AHEL ik, EERAGBILENRUSE Y
BB, XHEAEEATEREMS (W¥21%), fnCollections.reverseOrder, {H1iE T
& Collections.emptySetiX FERI £ A,

RigE R, R T Ak, %5 EEZAGE E A KBTI

(www .ckook.com)
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public interface UnaryFunction<T> {
T apply(T arg);
}

AL 1t AR e — /M E 5 R B (identity function) . 402 7E 40k 75 52 A I 40 T 87 G —
A, XPESRME, FAHTRILREN (stateless), MBZHPEEABLT, BIRBUPEE
—AESE AR, (ERENEERIE, mATE - ZRBE ., HELL TR .

// Generic singleton factory pattern

private static UnaryFunction<Object> IDENTITY_FUNCTION =

new UnaryFunction<Object>() {

public Object apply(Object arg) { return arg; }
h
// IDENTITY_FUNCTION is stateless and its type parameter is
// unbounded so it's safe to share one instance across all types.
@SuppressWarnings ("unchecked™)

public static <T> UnaryFunction<T> <identityFunction() {
return (UnaryFunction<T>) IDENTITY_FUNCTION;

IDENTITY_FUNCTION#: 4 i (UnaryFunction<T>), F=H: T — 4 A 5% 4 0 5 o e 45
JjUnaryFunction<Object>Xf T4 /> T3 15 H-E&F 2 4~ UnaryFunction<T>, {H 2 8 2 i H 1R 45
¥ BIREIRBERZE, BERRNE TIRTAE A4, HAEE A UnaryFunction<T>#f
RARI AR, Hik, FROTATURCHBES b dix A F 057 7= A 1 R 2 A S e 4, — 2K I,
FRRS TE g5 VI kAN 25 U BT T el i el 2 e 4y

LLF & —A-7a Bl 2, #FIHIZ % %6 {E 4 UnaryFunction<String>#1 UnaryFunction
<Number>, {QIEH —#, ARG, SiEMRA HALHRSHEBE.

// Sample program to exercise generic singleton

public static void main(String[] args) {
String[] strings = { "jute", "hemp", "nylon" };
UnaryFunction<String> sameString = identityFunction();
for (String s : strings)

System.out.printin(sameString.apply(s));

Number[] numbers = { 1, 2.0, 3L };
UnaryFunction<Number> sameNumber = identityFunction();
for (Number n : numbers)

System.out.printin(sameNumber.apply(n));
}

BIRAER D W, H R o BB B IR R B RO 5 A AR I 2R R Y, X
WEAL# )3 £ % FR 4] (recursive type bound), 3 U725 7% B il % 3% & Y F & 5 Comparabled 1
Fx, BEEIEE R

public interface Comparable<T> {
int compareTo(T o); .
}

ckook.com)
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RS HTE LA, 7L LB Comparable<T>) 2 R e E kT Eb#E. %KBr L, JL
TRAREUEARESENASFMAERTRMILE. FHik, #flaStringskB Comparable
<String>, IntegersiElComparable<Integer>, %%,

HIF £ B EEHAE — LB Comparable O YT EFNE, AT HyE#tTHEF, HER
R E, HEHEMB/MERERKE, F%., EElxHhEm—5TE, Ek5
RPN CRERRB SV RPO BT TRMLE, BaiEl, FIRNCETALRE
rb4 (mutually comparable ), T i A 40 faf 235 iX Fh ) o 45 0 10— A o il .

// Using a recursive type bound to express mutual comparability
public static <T extends Comparable<T>> T max{List<T> 1ist) {...}

RKAYPRAI<T extends Comparable<T>>, "JLLEfE “EFXaILLS B & 47 L B4 2R
T, XS5HIEMRERE R DHE B,

THEA G EREA LR, ERIETTEN BRI FIRESIRGERAE, MiER A HE
HAR R H
// Returns the maximum value in a 1ist - uses recursive type bound
public static <T extends Comparable<T>> T max(List<T> list) {
Iterator<T> i = list.iterator();
T result = i.next();
while (i.hasNext()) {
Tt =1.next():
if (t.compareTo(result) > @)
result = t;
}

return result;

}

AR MRGIFTRELL XA H A RBZ, Bk, IMFRHASH R AL, mRIRHE
fig Tix MRS R ERA R (WEE285), sLABEALTR A 92k b B 21 /Y 1F £ 38 V3 26 R IR
T,

BT E 2, TR IRIZ A A, (AR R LR % P B A 2 83638 B (8.0 05
KBEMEL, WEMAS ., MR8, (RBIZFRE 5T AR, x
R TR EMNZ . HFERRAR R, TR IXERA NS EZ R, 5P E
AR E ks, AARWHRIA % P (LE234%).
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L
ol T
e o

MBS KPR, BEMEBEART L4 (invariant), PAIFR, M TFERBEDSBRLR
HIZE A Type | f1Type2ifii 7, List<Typel>BE A& List<Type2>Hy A, h AR SHIMEAER,
B IR List<String>A ZList<Object>f)F 4R, X 5H MY, HRELE ELBREEXL. HRATLL
BT f] X B2 Ji ik — A~ List<Object>rh , &1 K GEW 5 7 5 Bi#E List<String>rf

A, RNMNFEORERELATTELRFRIBHOEL, ZEE26KPAHRE TH
iR BRI A ILAPL,
public class Stack<E> {
public Stack();
public void push(E e);
public E pop();

public boolean isEmpty();
1

BRiRBOVBEMIM—AF &, LERBFH—RFTELW RS, RS k2
hi ] ﬁn-1:l

// pushAll method without wildcard type - deficient!

public void pushAl1(Iterable<E> src) {

for (E e : src)
push(e);

XA EGEN EWEIR, HEFAERMARE. fiterable srcf) T ER T 5HEMREME S
FCAS, wEisA A, {H2R4anA —/ Stack<Number>, ¥ H i T push(intVal), iX B #JintVal
#t & Integer B, X R FTLAR, B %IntegerfNumberfl)—/F-3%, FHMBHE Lk, T
THiX A~ 75 i L iz mT LA .

Stack<Number> numberStack = new Stack<Numbers();

Iterable<Integer> integers = ... ;
numberStack.pushAll(integers);

B, mRERX2M, REXAATEHAEIREE, FAMAHAE, SRRV ER
LR
StackTest.java:7: pushAll(Iterable<Numbers>) in Stack<Numbers

cannot be applied to (Iterable<Integers>)

numberStack.pushAll(integers);
A

EBHIR, ARk, Javal@ it T PSS BIL 2R, FRIEA R 0@ g £
% (bounded wildcard type), FRACEERMLIANGI, pushAlIFIE A RB KRB A RIZ Y “EN

(www .ckook.com)
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Iterablef A", Mkzi%h “EfVIEAF AR lterableE N”, H - HEEFEYUEFASHE:
Iterable<? Extends E>, ({fi &8 FextendsH iR S, EL— TFTH265&0ME:, WET T
£% (subtype) JF, WA EADRE @ B THAY, EHE CEREHE ST E.) ®OESR—T
push Al i X A~ 5 .

// Wildcard type for parameter that serves as an E producer
public void pushAl11(Iterable<? extends E> src) {
for (E e : src)
push(e);
}

AR T 2R, AXStacka CLEMTE IR SV, S48 i 40 44 HIpush ALLFS 7 44 1%
% PR L —RETTEL, R hStack RV PUMIEME BT T 1%, BB — AR
KWELWT,

BAEREBERS —PpushAllJ ki, 2 5popAllfy MR, popAllJy ik Mk &
WA ITE, XS TRENIRENES T, MkER%SMpopAll ) & w fE{g T m
XA

// popAll method without wildcard type - deficient!

public void popAll(Collection<E> dst) {

while (!isEmpty())

dst.add(pop());
}

MR BAREARTHRLR SHRME LR, XBRABEEHTESERLIR, BITHEMR
i, Hi, MHEAE®RETMAE. BIZHRA—/ Stack<Number>F12 R Object i 25 &, nf
MHERR p S — AR, R ERFEZZERSD, EHRFANZTHRAS B, BRARNAR
AE HLiX 2 B 2

Stack<Number> numberStack = new Stack<Number>();

Collection<Object> objects = ... ;
numberStack.popAll(objects);

AR LR IpopANRASIFXBZ Fimflil, MEB/H -1 EERUTE kA
pushAll} T3 B8R : Collection<Object> A fkCollection<Number>fy 12 %), ix—k, i
BE 7T 2 % G AR IR B T — bRk k. popAlIIMIA BRI A% A “EMEA", MWkiZh
"EMEAERMEST XEMBERHEN, FHKEREH SN —BERLS, 4.10]),
BAAF — AR XA E AR F A R Collection<? super E>, ik 3 {15 pop ALk i -

// Wildcard type for parameter that serves as an E consumer

public void popAll(Collection<? super E> dst) {

while (!isEmpty())

dst.add(pop());
}

(R
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B TXAZE 25, StackFnZ& P RS pt 8wl LAIE M iR b 40 1% T .

GRBUAR. ATEKARXMANGR SN, BAATASEEIL N RALORARKERRA
BERAXY, MRENBASEBRATE, RMRE, 62 8778 Rk ik A 4
RFALT . BOHIRTE AR TG A RN ITRS, 53R I AE fr a8 B 79 i 75 0 19

T T B TR F Lk R0 e (e O Al A 2 A
PECS # 7 producer-extends, consumer-super,

HAER, MRBBICERRER-PTHH, BKEM<? extends T>; MPEEE[ AT
H#, MEM<? super T>, FEFRAIAIStacksifFlh, pushAllffysrcZ 8= 4= E L 5]t Stack {#
A, BlHesrcAl Bz 2 B A lterable<? extends E>; popAllffydstZ: $ii it Stack i BWES ], Bk
dstFf BZAY 26 R FyCollection<? super E>, PECSiXA™Bhic 728 W T {5 Fl 3 g 220 2 700 g 3 A gl
Naftalinf1Wadlerff 2 4 Get and Put Principle [Naftalin07, 2.4],

IR BICH, BAFHERE L2 ZAA0 4% B PR B 5 B350, 825% % Mireduce
iR A X S :
static <E> E reduce(List<E> list, Function<E> f, E initval)

BARGNRBAT AT R AT LA = A {l, reduce HikE R R EMlist2HIEAEL * &
(producer), [Kbt &Y 75 gk B % (5l —/{~extends Bl e fF 2%, 2804 IR w7 LAY 2% X
ATLAPEERGIR h s, FGERFRNAESE, BRI N ESEHMT .

// Wildcard type for parameter that serves as an E producer
static <E> E reduce(List<? extends E> list, Function<E> f,
E initval)

X khs B AK A7 HE b, OFAK S, Bi%RAE—List<Integer>, #if
it Function<Number>{ B ft . EAREME 4475 W17 Ai%, (HR— B T 4 BR&IA9E
RCFFRY, BATLLT .

RELLERMNBEREE27 R P Munion ik, THEHZEH,
public static <E> Set<E> union(Set<E> s1, Set<E> s2)

SUFAS2IX M4~ S AT REM B %, BILAIRPECS, XA PR 44 .

public static <E> Set<E> union(Set<? extends E> s1,
Set<? extends E> s2)

TERR E KA IR Set<E>, RERMBEF LAYV EAHLD LA, BT hH 2RI
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RGO, b 2 MR P E 2 i PR o o PR R A 2 Y

A AR, SEERFA RN T M PR UL R BRI, BAME G RS e
ﬁﬁ%%@ﬁ,#ﬁ%%%ﬁ&ﬁ%@%&,%%*ﬁﬂﬁ%m#@ﬁﬁﬁéﬁ,kﬁAﬂi
AL e A,

BRI, KBS (type inference) HIMIAH2ME 24, 7EIESHEH E THEI6TILS,
15.12.2.7-8], i LEMHFAE AR R B EENR T, FFES0EMunion W], 77k
KUAHFLMRXHRS - :

Set<Integer> integers = ... ;

Set<Double> doubles = ... ;
Set<Number> numbers = union(integers, doubles);

{HiX 2 22 5 3 T w8 R 8 -

Union.java:14: incompatible types

found : Set<Number & Comparable<? extends Number &
Comparable<7s>>

required: Set<Number:>

Set<Number> numbers = union(integers, doubles);
A

B, APk AT UMCEX PR . AR GRS A REHENT R A R E AR, o
Lhifit —/4~ 2 X 9 £ % A8 (explicit type parameter) F & UF BB AMBFI KR X P ILA
KawkE, &GFE, FABRKMEABSHEARKRRE. M TXABXNRYESHZE,
P27 AT LLE B JC IR M 47 46 1%

Set<Number> numbers = Union.<Number>union(integers, doubles);

TR, WOHBEE DR E27HRPRImaxF ik, LT REMGIIFE .

public static <T extends Comparable<T>> T max(List<T> Tist)
TR £ ik O RS A S LA PR

public static <T extends Comparable<? super T>> T max(
List<? extends T> Tlist)

S T GG W A A F i SR HIRR A, SR FIPECSE i o . fi BLIE RIS 3 2 Hlist,
TR, B2 R M List<T>gg i List<? extends T>, E RIGEHREEHBILUSHT,
ERRMNE KRB B RS AR KRB E ., BOTHAEE R KY RComparable<T>, {H
Ti¥Jcomparable{§ TG (Hr=AERmnFXRMEHE). Bk, S8t T Comparable<T>
P A5 PR 1 B 4F 24 % Comparable<? super T>HU{Y, comparablefGZ Ril 3o, Hik & A 45
# i % % Comparable<? super T>{{ £ FComparable<T>, *fFcomparatorth—#, Fit®
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) 45 25 J 3% 2 Comparator<? super T>{f & F Comparator<T>,

s e M max 7Y T RE AL S o e AL A RO T o TS ST A R FEAORRAE A T
4n Ry, BT, FEE—4FBOFIZORE, ENRIE RS, S5t
REA ML

List<ScheduledFuture<?>> scheduledFutures = ... ;

RENS wha T 75 W52 B 48 X A % a9 JE 76 T, java.util.concurrent.ScheduledFutureis
# Sz Pl Comparable<ScheduledFuture>$#% 1, #/x, ‘ER&¥ fEComparable<Delayed>$ H )
Delayed: 972 11, #e4)ikis, ScheduleFuturest {534k H &5 H fh ScheduledFuture 5 {5
FIELE: . BATLL S E{Delayed e (lAHELAR , Xk & UL S B 4h 75 Wi ik & B4

el My max B A — A/ . EHLIE R . TR R0 T skt
P

// Won't compile - wildcards can require change in method body!
public static <T extends Comparable<? super T>> T max(
List<? extends T> list) {
Iterator<T> i = list.iterator();
T result = i.next();
while (i.hasNext()) {
Tt =1d.next();
if (t.compareTo(result) > @)
result = t;
}
return result;

}
DT e 27 A B R T

Max.java:7: incompatible types
found : Iterator<capture#591 of 7 extends T>
required: Iterator<T>

Iterator<T> i = list.iterator();
A

2 BT Rk 2 2., TS AN 1 XA RGN 5 Rk B listR & — A List<T>,
R M iiterator 5 3 1% 4 K [l Tterator<T>, “EiR B THEEA TR B —/~iterator, FHIEATH
A Ekiterator P B, {E T — /A BEL A 3 M A 2 Y

Iterator<? extends T> i = list.iterator();

X SR A4 B H7 O B O M — ik, R & Anext)y KR BRI TR B TTHIRA F 25,
BT A R b IR AF R R THY — R e

B —A Sl R A XIS AT, RASERE R 2 ARAWREYE, V275 &
LAFIH e —A s B — AT A M, G, oA RERIWENR &G A0, RHsIR 1
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PAWESIMIEA , B /MERTREERSH (RBE274), A6 TCBRGIE AL -

// Two possible declarations for the swap method

public static <E> void swap(List<E> list, int i, int j);

public static void swap(List<?> list, int i, int j);

VRSE BEWGX B FR S S W —FIE? At 42 FEAZLAPIH, S FhE AL, ROHEER
B, HEER AT RP—EAFIR— T ER SRR R IHITE. Tﬁ#ﬂ:u%i@ﬁl
HERUL, WRAUVARAAFEA AR T EA—K, HTARNARAFRAE, 0FRZ TR
REH, sEAEMREGIERFRARE,: mRLEARBAIRTSE, 5HA PREIAYERFRRE,

5 — R Fswap i & — A WM, e B R AT A T EXA
167 BB S BB S BE% \

public static void swap(List<?> list, int i, int j) {
Tist.set(i, list.set(j, list.get(i)));
}

R G R 22 7 A X AR A T & A RE R BERTH B -

Swap.java:5: set(int,capture#282 of ?) in List<capture#282 of 7>
cannot be applied to (int,Object)
list.set(i, list.set(j, list.get(i)));
A

A~ e HF 7T B[R R B R PR R, X LR AR KX 2. REAE T listAy 2 Rk
List<?>, {RAGEIEnull ZSPRIE M {E K BIList<?>r, FiafI2, A — MR AT AKHXAF
i, EHERDTFAREMFEHREEFAERIED (raw type) ., XFHBEERERS M ALARH
B ik AR 2. O TR KR, HBh kA ARIZ R ik, R T HEXAE

public static void swap(List<?> list, int i, int j) {
swapHelper(list, i, j);
}

// Private helper method for wildcard capture

private static <E> void swapHelper(List<E> list, int i, int j) {
Tlist.set(i, list.set(j, list.get(i)));

}

swapHelper; i Al listig —/~List<E>, [k, EHEMixA51|Z bR HAEMEL HELRR,
H H il HFESE R AT ({E G P R ED R L 20, swapiX A e 3R i) SKBL e e R 20 IE WA E
B, ERFERNS HswapiX N EUEAF R T @ BRI BH, (R £E A R S I 26 iz R 75
k. swapJy I P A — 2 BE DM S NS 2k swapHelper BB, {HREMHIFIM P2, .

BfEZ, EAPIHE FLE BT R A BAR LR EH Ty, (HRFEAPIERRAE R L. %
GRS IZ M A, W BE 2 MR G A R, iRfEE AR RN . producer-
extends, consumer-super (PECS), Y2 i fE A i comparablefllcomparator & i ¥ 35 .

(R
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[§@§=ﬁﬁ#méﬂﬁggéﬁéﬁﬁ%f?jﬁf:?ﬁig?%?j

FREEHTHES, MmSetfMap, LIRBITLEMAR, MThreadLocalflAtomic
Reference, fEiXSEHEEd, CHA MWL TR . X B REPR B PRaEA 70 28 A B E
BEMERESE, Bk, XFAFRELGRBEERN, —ASet A —-MRBBH, LREN
TEHEEE, —MMapARNRBBE, RRCHRMEAREY, Hm%k,

HE, AMEREEEE LHREE, Fl, BBEFITUAEEL05], wRELAET
LW HERGRFATIRE T, 28R, A—-MAHETLRE SBEIX—A, A%
ALKt (key) HTRBILTALHES (container) B¥fb. ARSI LZSEA
B, RFEARERIE, FZA ARG MR EMRR S CHIRMETT.

A B RTE— FiX Pl k. % EFavorites?, BRAFHE P EERRAMLAS, £
FHEWM—A “BERE MEF. ClassHRAELS KBTS . ZLATLLXEE, BEA
¥ClassfEJava LSIRAFRWEZRL T, RMARBNFHE ERERET LB BAIClass, ik
Class<T>, ffil4n, String.class/@ T Class<String>2£%!  Integer.class/& T Class<Integer>3

B, 3—ARPFEXFHEMAESES, RESRENSTRAREGE BN, SRBERE
type token[Brancha04], 2

Favorites & APLR & 8., ‘EREKMER 4 F L Omap, BT (fifEmap) WS
ez ob. % P 76 15 B AN R U B 2 1 SK Bl 4R 22 Classdf R, Tt & X /- API:

// Typesafe heterogeneous container pattern - API

public class Favorites {
public <T> void putFavorite(Class<T> type, T instance);
public <T> T getFavorite(Class<T> type);

}

TR ARG, #%— FFavorites¥, ERA. FIFHTEN1B# ZMString,
IntegerF1Class 3L {4 ;

// Typesafe heterogeneous container pattern - client
public static void main(String[] args) {
Favorites f = new Favorites();
f.putFavorite(String.class, "Java");
f.putFavorite(Integer.class, @xcafebabe);
f.putFavorite(Class.class, Favorites.class);
String favoriteString = f.getFavorite(String.class);
int favoritelnteger = f.getFavorite(Integer.class);
Class<?> favoriteClass = f.getFavorite(Class.class);
System.out.printf("%s %x %s%n", favoriteString,
favoriteInteger, favoriteClass.getName());

(www .ckook.com)
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Efnprkl, xEBFEFTENHH Y& Java cafebabe Favorites,

FavoritesSE {7l & £ 8 % & (typesafe) Y. 2R 'EifKStringfyit &, EMRALIERE
— /A Integerf2 i, [l St #4#6) (heterogeneous). A% map, ©HIFTA BEE A
FIZERIEy, Bk, WA FavoritesfRIFLA M £ M E B (typesafe heterogeneous

container) ,

Favoritesfy SEBL/MEH 7. CHISHLIMT :

// Typesafe heterogeneous container pattern - implementation
public class Favorites {
. private Map<Class<?>, Object> favorites =
new HashMap<Class<?>, Object>();
public <T> void putFavorite(Class<T> type, T instance) {
if (type == null)
throw new NullPointerException("Type is null");
favorites.put(type, instance);
}

public <T> T getFavorite(Class<T> type) {
return type.cast(favorites.get(type));

) }

XERET —EMPR SN, &4 Favorites K BI#BH B — M FrfEfavoritesfI LA
Map<Class<?>, Object>fy3#f, FRAIGEIAD M FAMBLERTEBAXER, BARIEEME
Pl iX A~ Mapr, HEKEAHR, BEEVLERTEYEREN. EFLR TR
R MapRy KR, WA ERRIIAETR, hk L, SORETUAE - AR KLY, —
AR LA A& Class<String>, # T3k ZClass<Integer>2£%  Sflymk 2 X Hikm,

BoMEEEAENL, favorites Mapfy{E 2% H & Object, A igih, Mapif A EMR
IERFE Z AR KR, ARRIEETENRME SR MMER, EX E, Javafik
AL ER BRI RLFREX — &, BRMNMEXEFESE, HEKR avorite (it EF|H T
XA,

putFavorite 7 A SKBLR T 8. B AR (MIREAIClass it R F45 & favorite L i) —
MK B favorites, ANATATR, XRBE TEMIE ZEE “RBBEAR", FILT%kmEX
MMERBE— %K. HREBEXR, HAgetFavorites) ikREM I H MBI EH AL TiXFER .

getFavorite J5 ik i SC B b putFavorite f M — 26, 4% Mfavoritesi 4t dh 2548 545 &
Classxf S HX B A9 ME . 5% T B3 B 9% R 51, {8 ERGEH 20 REIRN, THx
B HZObject (favoritesBt S AI{E A ), WA1FHERE—4T. Fik, getFavorited B
KBF M Classfycast ik, Wt RS A4 (dynamically cast) T Classi & Ff
FRHIAA,
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cast¥j iR Javafficast (E I B AL, & RARR BN EGR T hClasstt R Fr&R/RI %
A, AR, BREEZ %, TN EEH 1 ClassCastException % . F A4,
gctFavoriteF‘PH’-]castiﬁ-]ﬁﬁi}(ii:X:%#@HjClaSsCastExceptionEﬁ', H5 i & P SRS E W iR
HoEAT T 4%, bR, 4l favoritesB gt I S 1A% SRR TUARIC AL,

BikcastF ik RIEE'EHE %, BEREARINMBAA LR? castH LM EL T2 FIH T Class
RPIT R AT, AR B2 R R Classi R AR B Y .
public class Class<T> {
T cast(Object obj);
1
X E & getFavorite /5 i TS M, M IE R LERAA 4 1 Bh T oA 52 4 3th % 6t A T ik RE W £
Favorites2 B4z &1 7R .

Favorites 364 Wi FlUR PR IE M AE R, 8%, ERMOE PR LR ki f Favorites 3% i
MM s, RELEMEASER (raw form) (EHClasskR, (B2 RE /i U ES
B RZRMEE, X5 —REALI, MmHashSetfiHashMap i A AKX 5. RA]
L4 25 5 b il i I A 25 36 AU HashSet (WL45234%) 4§ Stringlitiff HashSet<Integer>r, kAL ik,
J R R — AR, BT A A ST AR R S, HhfRFavoritesKiL A E# BRI
Lo & A, iJ:putFavorite)‘jEﬁ%instance%ﬁﬁﬁﬁ%typeﬁﬁﬁ%ﬁﬁé@ﬁﬂﬁ’g@;%jo
RMNCL2mEx BT T, REEA A 3HEAKHR.

// Achieving runtime type safety with a dynamic cast

public <T> void putFavorite(Class<T> type, T instance) {

favorites.put(type, type.cast(instance));

}

java.util.Collectionsth f — e A B R A T R AT . ‘B 1FrfEcheckedSet,
checkedList, checkedMap, igfnpk3e, BT -84 (FEMY) 24, ENAHRET
BRA—A (RHFFHA) Classitg, BELT RTFER G, HRClasst {FE S5 F
AR AAHICAD, RBERGCNMBEEMES MM T REL, B, A N EHFCoinlit -
FE{RAICollection<Stamp>, ﬂ%%iﬁ’f}'&iﬁﬁﬂfj‘#ﬂ;tlelassCastExceptio_nﬁ:ﬁ, 3 e fa,
ERERAZHAE YRGB ARFHAH BESRORBTERME TESH” R
HHEB . .

Favorites2 % —FURMRME T EARMAES o HALH (non-reifiable) A (L
25%). BAIER, RTUGRGFREEZMString® FString(], BEARRGEHREZN
List<String>, #niif B R 77 5 = ZHList<String>, BFMAREEITHIE, HEETIRER
HList<String>3K % —/Class3t % : List<String>.Class &M iBHHEIR, XthRFHFHF,
List<String>#ﬂList<Integcr>§tHﬂl—-/q"Classt&, HList.class, #MSEM “Sif (type literal)”
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E¥FE, List<String>.classfiList<Integer>.classf& &MY, FERE THEAF RS H, @®e
iR Favorites3t & i A i 45 #4

MEB MR, ERATEESANBENRII L. F—F 5 EFREsuper type token,
EAEMOGE — HFRYET i TIRZ % D, BREXF %0 E A & 1R MR ¥E(Gafter07],

Favorites{ii Y27 4 i (type token) JETCPRIIAY: getFavoritefiputFavoritedds 2 {F {]
Classtf R, B &, "TRETZEMRBIAPLE v DAL 4 7 ik M2 R0, 33 wT LA it A PR 41l A 25 79 & e
(bounded type token) M 3GHL, BHE—-ARMEM, FIHARHZEDT2H (WE27K) &
HARGERTF (W5E284), HMREIRTLAR AR,

ERRAPL (WEE355%) I IZFIH TAHMRBIAIAR AR, Flan, X&—A1EiE TR E: iR
HIF ik, XA~ J K B AnnotatedElementf# 11, ‘Bl #&mndk., Kk, MAKBBRFCED
5 28 Y ok S

public <T extends Annotation>
T getAnnotation(Class<T> annotationType);

Z HannotationTypeft — I FRTE A A A A PRFII KR &R, R TEA X PR AE
W, Z A ERE, mEEA, WEEull, #EROTERR ERSEBLLMFEEE
&, WaRMRETEmER,

fRikIRA — R B Class<?>HIX R, HHBW EEL - HEARHIAIAT LMY %,
ffl4ngetAnnotation, R LLHG 4 8 #446 pi Class<? extends Annotation>, {HJ&ix Fhit =
By, B AE—RMEHES (WHE245%). iR, XClassift T —4%4 (AE)
ST X PR A SC B 0 i o 1% ik FRPEasSubclass, BB B AU Class i G ik 0 5

BRI ED -T2, MRERKRY, ZHEEREHSE, mBElk, W#H
ClassCastException B4 ,

PAT/RTE T anfal F i asSubclass J5 i 76 4 1 B i B Y SR A0 AR . XA 5 ik i it A
HH LR

// Use of asSubclass to safely cast to a bounded type token
static Annotation getAnnotation(AnnotatedElement element,
String annotationTypeName) {
Class<?> annotationType = null; // Unbnunded type token
try {
annotationType = Class.forName(annotationTypeName) ;
} catch (Exception ex) {
- throw new IllegalArgumentException(ex);
}
return element.getAnnotation(
annotationType.asSubclass(Annotation.class));
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MBS, BAAPIEM TIZHM—RHE, REGE AR AEABREZBNRESHK.
YRATLLIE I B 2 B RO E B LA R A % EoRBET X — BRI, W T MRUELNRNE
2%, "TLAHClassX R {E A . L3 Fh o 2 (i T RO Class 3t R BRIE S R4 b, R b 7T LA {68 Fi o2 1

MM . Hl4n, F—/ DatabaseRowZ B FR— /¥l EST (&%), MAIZAColumn<T>{E
AERE,
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D ERR

Java 1.5% (A MM T HA BB HRBEE.: —HFHRREKELY (enum
‘type), — RO ORI M £ A (annotation type), 7% st i 6 A 70 2 K bk
B 5 £ 928

#ERE (enum type) A5 H —HEEN W RAKAEERIRT, Glan—EdhrET,
KIEFRPOGTRIE —RIMPEE. EREESTERASIAREAR ZH], RoRbE%
R AU A —H A AR Int &, SRR R

// The int enum pattern - severely deficient!

public static final int APPLE_FUJI = 0;
public static final int APPLE_PIPPIN =1;
public static final int APPLE_GRANNY_SMITH = 2

public static final int ORANGE_NAVEL = 0;

public static final int ORANGE_TEMPLE = 1;
public static final int ORANGE_BLOOD = 2;

XFG R Eintdc 48 X (int enum pattern), FEHFIES AL, SELRMRLMERMEM
FEVE 5 W AR T, AR R fapplefs B Forange ) H ik, MIFB WAL HB %L,
W4 ==t e fapple SorangeiF 7 b, 4 2 WHkE.

// Tasty citrus flavored applesauce!
int i = (APPLE_FUJI - ORANGE_TEMPLE) / APPLE_PIPPIN;

£ R ~apple® /Y £ FREBLLAPPLE_{E 4RI ZR, 4/ orange & WI#FLAORANGE_fE %
AIER . 3XH P hTavail A Shinthic 26 AR (it fir £ %2 1] éﬁ”lntﬁt#‘éﬂﬂﬁ#ﬁﬂmﬁéﬁiﬁ.
Al 8% AT AP 1k R & A 0 €
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R Hint A BB PR o 880, Bohinobods R 4 R at # i, B4R 30 S
FPom . ARG BORE R OCRAint R A TR, FPURBRSA B RIE, wREAE RS
P, BFEETLLET, HEENTARETTHEM.

R B B TAT N A 8, R RO 5 k. A f s R EATEN Y3k,
E NS BRI R, RAFRBABE - %F, XBAKKOHAL. EiEh—4
AR A incli 2 H B, R intB AR /D, X SeRRIR A IR AT SRR T k.

PR30 AT RERE B X PRI A e, 755X Rl p (6 I R String % B, i A5 it B, XA
7%t BERRIEString te 248 X, [RIAEHLR TS AR, BARE ik s R4 T /T 4TENRY
FRE, HEESSBMEMRAM, FHACKBTEHEOLRBERE, TMENE, S25%
WBR AR R SR % PR AR, TR E MMk (field) £, Akt
MG TSN RS EBSHIR, 2, XREMEIRERENRSWRME, BRE
BAT I A A R

FBIIR, Maval SEATIRATFG, BRI T 5T CAB R AIARDE 7%, TLLE fint
AIStUing MR BIRAIBA, FHR U S HUMIEFAL. EBE (LS, 8.9), LU F %
AR T3 FBER |

public enum Apple { FUJI, PIPPIN, GRANNY_SMITH }
public enum Orange { NAVEL, TEMPLE, BLOOD }

R EFR, XL SHBIESHEEH AW, BlanC, C++fICH, {HE L
IR, Javalfu B R R IhRE -+ Fr A2, DR HbiE S S EE B LS L,
Javafy M 24 A R | R intfd,

hwﬁ#%ﬂ%ﬁ%%$ﬁ%%%ﬁ$:Eﬂ%ﬂﬁﬂﬁﬁ%%%mmﬁ%ﬁ¢ﬁ$#§
S KRB, FABEATLAT M A H i &, s 2R FUE A9final . [R2h 2 P B 4 AE @
MRS, WARER TR, B R AR A SO, R A 7 B R
WAL, MO RRR LGN, TIRYE (Singleton) FZAIE (WHFE3K), &£IF I
RPITTRIIBE, M TREABE MRS RBE, BERMh LD 2 o6k (typesafe
enum) $ix([BlochO1, W.AE2141484 T 15 5 4 MY L.

BoA R 6 T GRiFER A A2 & . AR 0 — A 2R AR h Apple, BEATLAGIE, #fEH
%28 LR Enu I3 K5I —E BT =4 AR Appleffi 2 — . 1 F 13 2 5 R 5 iy
f, ST B PERETER, RIE SR HOR R R R R 5 — R R &, &
& I B ==t 1R AF LU R Mo 238 6 R A (1 — B,

W& AW RIS ABERBTUL N REFRTIEE, FHHESRNEHE R4
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A, PRATEAScE BT HES BO# R WP R, TETFEFRFCHE RAL, FH
FHERARERERBMENEFRZARET -/ REE. ¥REFZEEREIZ P,
v fREGHh, R AEIn BB 2 b, B, WL I F toString 25 3% , 5 Ho 46 B sk wT 4T EN
HIFFF .

Br T8 TintBO$ AR 200, BEERAE RFFMEENFHEMR, FXIEE
RO, SR T AraObject ik (WHF3E) AIESH LI, LB T Comparable (LE124)
FiSerializable$ 1 (WA 1158), F4F U2 28 0 7T 48 B o B MR T F5E 2.

L BAVA T 2 FH 5 2 3 R BB R BRI %8, PRWTRER A BIE 5 B %
RREEA, Flan, —AGEWBIE E ARG EREERKRERBLE, 3 TRIGApplefn
Orange R R I AT RER AT 4F AL . ¥ W LAFI AR (W15% 24 (9 05 2% R SR MO 2 3 . BB KR WT LA
FEAE A B W R — A, BB IR 9 HE R PRGOS B 2 T RERI R

BAHRBOERBOGHIF, kP AFRISEAITRE. BFTERARERMER, Mt
ERABETUHRHEHREEH. Nfis EwEi i, maolitEl— M hEr R
Rifi LOER. THREX MR, BOREFREEESPORERREGEAHEBNS
B EXAGIF, ENIRRTRN R LS.

// Enum type with data and behavior
public enum Planet {
MERCURY(3.302e+23, 2.43%6),
VENUS (4.869%e+24, 6.852e6),
EARTH (5.975e+24, 6.378e6),
MARS (6.419e+23, 3.393e6),
JUPITER(1.899%e+27, 7.149%e7),
SATURN (5.685e+26, 6.027e7),
URANUS (8.683e+25, 2.556e7),
NEPTUNE(1.024e+26, 2.477e7);
private final double mass; // In kilograms
private final double radius; // In meters
private final double surfaceGravity; // In m / sA2

// Universal gravitational constant in mA3 / kg sA2
private static final double G = 6.67300FE-11;

// Constructor
Planet(double mass, double radius) {
this.mass = mass;
this.radius = radius;
surfaceGravity = G « mass / (radius « radius);

}
public double mass() { return mass; }
public double radius() { return radius; }

public double surfaceGravity() { return surfaceGravity; }

public double surfaceWeight(double mass) {
return mass + surfaceGravity; // F = ma

(www .ckook.com)
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MWE— N BPlaneti X HEMIBCHERTRIIERHE, AT HBEESKEFTEXRALR, &5 %H
R, HBE-ANTHEBEFFEBERALRTONES, KERERERATER, FHkLHA
AR B i% A finalfy (EE155) . EMATURARR, HEFHEMNBREREN, HRME
ARHEIR G (WHE145%), EPlanetiX /Rl , MR EHRMREREGE D, HXE
&R, B 2surfaceWeight 755 2| E O, MASWERBEAEREFH TR, HEEE
FEZFERARTITELNER,

B APlanet B2 R 88, EMITHREABMAM A, TR -AREMERTF, RI\XE I DE
EHER EAVEE (DUEMAAL), JTENH kMR R Fs, BonH ik €54 88T 2 L
TR (AMEFRAGBAL) .

public class WeightTable {
public static void main(String[] args) {
double earthWeight = Double.parseDouble(args[0]);
double mass = earthWeight / Planet.EARTH.surfaceGravity();
for (Planet p : Planet.values())
System.out.printf("Weight on %s is %f%n",

p, p.surfaceWeight(mass));
}
}

{EWPlanetik & BT A WM —FE, EA A #EMvalues ik, 185 0I5 FR B E A
B, BT FtoString J7 ¥ K B 48> B A W 7 ) 48R, (73 println Flprintf Y47 EN 48 45 8
H5 . MARBABEXFFIFRFORE, TR B EoString ik BTk, THRMA
R & 12801753 47X A /Ay Weight Table 2 i 9 45 5

Weight on MERCURY is 66.133672

Weight on VENUS is 158.383926

Weight on EARTH is 175.000000

Weight on MARS is 66.430699

Weight on JUPITER is 442.693902

Weight on SATURN is 186.464970@

Weight on URANUS is 158.349709
Weight on NEPTUNE is 198.846116

NSEIX VR — KA B W E Tavalfprintf 3%, BB ESCIESME S, HEXEH
HI%n, ZECH M Fi\n,

SEEERRBMA LT, TREATEREE L THEMAEREFDH, X7 h R ir b
LARBANKEQRLANT k. TR, BIOEEREE - ARENGTA, XESQ
A R 2R OB FX R R AR AT A & MR . BRI bR —4E, Bkl
AROCEHEEGEFUETCNE A, SWEMZHEEEBHEAN, mAELE, NS
HBERIAR (LEI13%K).

A — A B LA ¥ EE AR, ERRER Y — TR % (top-level class) 5 415
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RUERE—AFENTER S, ERMEIZEAZTERN—ARALE (RE2%)., Gim,
java.math.RoundingMode# % =+ 3t il /A9 & A BE3X (rounding mode), ixie4r A fEz:
MFBigDecimal2, HEEMRET M EHFHMMER, IHMRER LELXLRETF
BigDecimal2, ifiid {#RoundingModeZs i — TR, B i% & B F (75 2 & A
By R AXA e, B R APL ] A — Bk .

PlanetUR (il i B s 0 J5 i3 TR Z BB R AR M E B T, BRAHBEESEEE LMY
4. WA Planet i RMBKBE T A RAEAR, HIRGEHFHERAR EARAF A (behavior) 5
BAWRRPR., Hlan, BIRERS —DPHREERY, RERTEROMAEREE (B
IR, RABER AT R BT B E R FORN R AR, ARy Rl
o 1 e S B«

// Enum type that switches on its own value - questionable
public enum Operation {
PLUS, MINUS, TIMES, DIVIDE;

// Do the arithmetic op represented by this constant
double apply(double x, double y) {
' switch(this) {
case PLUS: return x + y;
case MINUS: return x - y;
case TIMES: return x = y;
case DIVIDE: return x / y;
}
throw new AssertionError("Unknown op: " + this):
}
}

XA, HEAKGFH. aREAthrowiff), CRAREGTSIE, BAMNER M
JE R A ARG A9 &5 SRR 4y R AT AR AT R M, (H R S5 BR kA& R W RE AT B X 4T AR ISR ILS, _
14.2.1], EHEEAR, XBARIGMIESS. RIREMT FHOBRE R, H5idgswitchiiinsg
B ARM:, B RAR AT AR, (R M PRI ELE AT is B, senafr &k,

EEMR, A —FTRE 5 2k AT LU R IR 545 MO RC AR, 7 A dem oh
P — -4 % Wapply J5 ik . H{E4F & T #49 £ 24k (constant-specific class body) #1, i
RGN AFEBEBNFEROM Rapply Hik, XM EEREHEZTFE SO T 220

(constant-specific method implementation) ;

// Enum type with constant-specific method implementations
public enum Operation {
PLUS  { double apply(double x, double y){return x
MINUS { double apply(double x, double y){réturn x
TIMES { double apply(double x, double y){return x
DIVIDE { double apply(double x, double y){return x

~E 14

abstract double apply(double x, double v);
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fnR 4 OperationfY 5 " PR A MMBTAIH &, R AT RES IR Chapply Bk, B hi%
FiEmERES R RANZE, ERRVEIET, KIEROSREIR, BHHHEAR 4
MR G HEL AR CHRAE RPN AG LS EE.

FrE THERNGELATUSHETHROKBLS ALK, #lan, TiE#ryOperation#
T toString kK Bl H 5 1Z 4R 1E RIKHIFF 5 .

// Enum type with constant-specific class bodies and data
public enum Operation {
PLUSC"+") {
double apply(double x, double y) { return x + y; }

1,
MINUS("-") {
double apply(double x, double y) { return x - y; }
¥,
TIMES("+") {
double apply(double x, double y) { return x = y; }

1,
DIVIDE("/™) {

double apply(double x, double y) { return x / y; }
}-

p;ivate final String symbol;
Operation(5tring symbol) { this.symbol = symbol; }
@override public String toString() { return symbol; }

abstract double apply(double x, double y);
}

EAENIT, BB oSringlkH A M. Bltn, ERMtoString SCHEHITENR A
RIAXEHRIEFES, XB/MEFFIR:
public static void main(String[] args) {
double x = Double.parseDouble(args[@]);
double y = Double.parseDouble(args[1]);
for (Operation op : Operation.values())
System.out.printf("%f %s %f = %f%n",

) x, op, y, op.apply(x, y));

R2RMEA RS TSEOEITXBERF, KMl

2.000000 + 4.000000 = 6.000000
2.000000 - 4.000000 = -2.000000
2.000000 « 4.000000 = 8.000000
2.000000 / 4.000000 = 0.500000

B RRAH —A A 37 M valueOf(String) 1 ik, BHHERMAFTHERERA Y, mE
EREER R R B toString, HHERE —MromString 5 ik, 3 Hil i F FF i FoR ik 28 | 4R
RSB, THIRT GEYHBE TREARKR) AL MBS ik — 575, REG ¥
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// Implementing a fromString method on an enum type
private static final Map<String, Operation> stringToEnum
= new HashMap<String, Operation>();
static { // Initialize map from constant name to enum constant
for (Operation op : values())
stringToEnum.put(op.toString(), op);

// Returns Operation for string, or null if string is invalid

public static Operation fromString(5tring symbol) {
return stringToEnum.get(symbol);
}

R, fEHREeIE 2E, Operationd ik MR &R TS i # A B T stringToEnumfty
mapH, K E A FREM A SRS A S A SImaph, S SBRIFREIR. X2
o, BEhmRix AR, 4 HiHNullPointerException 5 ¥ . Bré itk & A5 °T LA U ) B 2
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