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Y S R AN B E AR B AT R R, AR R R MR, —
AP BT M Internet FARICHS, SRIGAEN A LigfT. WURMA C 8 C++, X 9oxE
JEARA, Ait Java B HFHRIE R EIE S W URE S MBS TR e, B, Ml

— 4 A ERFITFIRGHES
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EEE: Java AR S R, HMBFHEAFT AP I+ B E R, 5 Java HLF48
)89 G235 AR R ML, ILAE, PR B LM I, RARZ 6L S 8 CH 65
=, C# 5 Java Hik A2 4, Rk AWd 224 RE G EMI, AP RELES2
JH+ % CHiEZ

1.3 Java applet 5 Internet

XA REAR TR . 0 M Internet F 4% Java 70565, JH7E [ CIIHLES 1 iEfT. 7R 5T
HIZA T Java FEITFROR applet. ZdH] applet, 7 500 M Java Y Web 58 #5400 77 1S, AR
e B PAT AT AR o AT A e BB ) 411 75 applet (1919 0T #2315 B R E 09 fo i A . dpt o o
MY, B LAY 2, B TR AT AN B P S i i

75 19 5L e gy A— > applet S @[] £ 99 53 A i A — B F . applet 238 A BT I ) — 3543 -
XAKLER applet P S 42 ] J8 [ SCBEAY— SN E R 5 shaY . & nl LAXEH P s
bR, BRI, fEIE T E RS S i AL A B

B 1-1 R T AR A1) h A BT 6] T, Jmol applet %5 1748 T45H,  SOR 5 B AH 4
AR AR A g ol RAR A BRUBREEA T ERG , R AR I R, DA O G s P
Or FAN R . P RS I DL 5K JC 7 S X FP L AE RS, T applet A1 0] LLIA S H A9 (A] BAAE
http://jmol.sourceforge.net |- 4&%1iX 4~ applet)

) jmol applet amino acids demo - Firefox

File Edit View History Bookmarks Tools Help

@ v i~ @iﬂ iz_.l http:/fimol.sourceforge net/demo/armnoacwrdsl ) 1" ?
| x|ala- X |arg - x]asn— X asp—‘a
alanine arginine asparagine aspartate |

amino acids xoys- xfagn- xfgu-  x|gy- |
cystine glutamine glutamate glycine |

| x|his-  x|ile- x|leu-  x|lys-

histidine isoleucine leucine lysine

| _x |met- ixi|phe- X |pro- _x|ser- |
| methionine phenylalanine proline serine |
g_x_]thr- X |trp - x|tyr- x|val- [
|threonine  tryptophan  tyrosine valine |

‘ .
| select ‘J select mainchain ] select sidechain ]

eframe on ] wireframe 0.1 I wireframe 0.2 I

{ cpkoff | ckaO% | cpkon]

7 label %a ! label %n I label off [

| color atoms cpk ‘ color atoms amino |

G

[¥l 1-1  Jmol applet
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4 applet {UCHBLRT, AMTTUREHIE. 42 AMIE applet B9%k J06 2 S5 Java 3 HE 7
FrEA . SR, PR RREER L T o AR A Netscape 5 Internet Explorer i&£7 4
[FIRUAS Y Java, ForpAg e il i i, SORORE A Ol S BOE e TR Java fOSRCHT A T &
applet. SEPR b, b T ZEW S48 P43 B3 AR, Adobe 11 Flash £ RAFFH M 4 74T, J5 k.,
Java i |/ E AL AR, W YEAS A Java DBE AR SIS BRBIBOR B . 4, BAEN Y
an P applet, XA E @ K, T HERHSESr. BN, Gk Jmol My, w]
RESH R —MHE, E5URE0E Y M i B Y28 L5217 applet.

1.4 Java KERBE

AR Java 1) R TR L, X UM R ARZ AR PEARL (B 209 J& SunWorld A 7E
24 1995 45 7 H AR Java BIEEE L) .

Java [T B EEHIF) 1991 4, H Patrick Naughton Al James Gosling (—~4REIIT AL
AA) AT Sun 23w B TR/ AR E S — AN R ELE S, R T RA LN
M X R P A . T XS BRI A AL EERE I N A AR IR A B, LA & AR B
ANH BB A AR R BB, 54, HTAFM) R SEEAR b3 g (CPU), K
X FPIE 5 B SR SR RRE R RES MRG0/ —e . XA H B4~ “Green” .

RN, BEHSVPEIE, BRI & BRI BAE S, fTRh
FEFAMLAE B () G

Ail, Sun 24 EIAERA UNIX BIRIHF 5. Bk, BT RIS A CH kR, A
J& Lisp. Smalltalk 5 Pascal, Ait, #ifR Gosling 7ELVihiRBNM . “¥eix, &5 REEHH
PR T H, MAEBERALR” . Gosling X FIEF RN “ Oak” (X A4 1Y I PR KA A
ftb A =Xk A SN ZEIMIBI ) o Sun ARG R & B Oak J&—FF O A B REHLIE S W
2, T, BHUE R Java, FIUEME—MREA RIS,

1992 4F, Green Wi H & A T'EME—A =8, FRZHR “*77 o XA MEAAEE R REM
VEFEF o BRAYSE, Sun 2 FIAR 2N 72 S IFASBOSER , Green M H 41 19 A G 24K
HA R e M B AR T 3. SR, B — D AnrEE 28 A mI IR . T
J&, Green Ji HA1TehR T — MEAUITUS G5B RARSS A KA &WImH , HEA R 8
R, BEX AN E A F R STSA 1A SR T2 Netscape A FI Y Jim Clark, Netscape 23 A)J&
HeXt Java I T TR KRB o

Green 3l H GX Bl T — N1 4 55— “ First Person 28 77 ) £ 3% T 1993 4F — 3% 4F
PA K 1994 4R 1 B4R, — AR SR R KK, R, — D Eif 5] (Patrick
Naughton, i H4HAEI . Az —, tH25E I H KZ5Mi% TR, FHRCh 788X
BoAR, Bil €477 300 000 %5 ), 1994 4F First Person /A AL 1 o

M3X —HI7E Sun 23 F) KA OB, Internet (97 4 W HLFE H 3 & JROH K. T 4 9 A G B
S AU SCAS T T A S B R A ISR . 1994 4R K 2N ABLE S 1 Mosaic, X2 —> 1993
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AE YRS I R B o 9 Mk AR Y Web 3 58 %% ( Mosaic (19— 43 & i1 Marc
Andreessen #4511 2SI, AR -4 Bk TR H A ARVE, S T ANMRAE, BN
(R K ST 6.85 ot )i Al 1™ Netscape 23 il BN IH A2 — R AR B, vl 4 R0

15 %% SunWorld K Ui (9 1 ¢, Gosling BiAE 1994 4E 1], Java iff 75 (01 & & &R 5.
“TRATTRERS AT — MU N g RATC LA 2R L/ IR 55 4% 32 SRR op i o R A
RESRL . SIRE L WIERE IS TRV AR KGR, rlL, A T A W
PRI

2B 4 00 % 8% 4 i Patrick Naughton £l Jonathan Payne JI % (19, Jf-{iii 2% Jy HotJava 1 %
oo N THOHE Java 15 T ESRAYTE /), HotJava W WE 48K Java 45 . %11 il HotJava 3 %
v HLAT A6 R o A T s ARG Y 8 1) 3X— “FEREPUE” AE 1995 4F 5 J] 23 H (1Y SunWorld
AR R, WG % T AMTTHESE 324X Java (9AFAGE 2

1996 4F4FEH], Sun & Al 1 Java (55 1 ASMOAS . AR TR IR 3] Javal .0 AREHIRHEFT
FOERIRIHITE % o W6, vl LA Java 1.0 A S0 AE A |- Bl LBk 2h i # 28 J5T 1) SCAS applet,
(e KB AT P HE S TEP IR . WU ML, Java 1.0 (AR TR AT M L85 4 b 00 K iU 45 . S
Kt Java 1.1 5k4h 7RG K Z 0] SR EEG , ORMGHE 1 ROFRE 1, JF N GUI s hm 1B
A A BRI AN AR AT AR R 14 g PR A -

1998 4[ JavaOne 23 LAYk 5 87 [ BRE & AT Java 1.2 i XS RROAR A C 1 W0 50 B XY
GUI, Jf HE M EE T AT RS 4mn B4 nl itk , oz o'y, Bikis s my
AR, AE 1998 4F 12 J Java 1.2 KAl KZJ5 ., Sun 23 vl i1 5800 3044 Bl by 5k 5 | A
“Java 2 bRiEMURPFIT A T HAR 1.2 B

B 1 BRAERT Z 40, Sun HEN T AN LA RRAS : — AN T FALG i AU AT 0
W™ s 93— AN TR 55 g A B Al o A B PR PR ERR

BRUERR Y 1.3 A1 1.4 REA 1 0110 Java 2 ROASHSH 1 AR 2e et , bR 1T hRiESR A, 0
ZYERE. IR, MBIE T2 bug. fEULWIE], Java applet R HIMIKME A, JFHiRiL 7&
SN, AHL Java ESCOR IR 55 i i FH %) ¢ 36815 -

5.0 MU FL 11 RRVAKSS — D X) Java i85 801 TR MG RRA GX— A SR #m 24 h
1.5 Wi, fF 2004 4EfY JavaOne 222 )5, AR TFTHE 5.0). 40 17 ZAEMI0E5E, XA
USIN T IZ R (generic type) (LT C++ AUREAR), PRSI TUSIGX — 4534 X i
HLMCEAT T . Y340, B4 LA Z C# I R B9ARA Y 54tk : © for each™ TRER, H
B RERE R firt

WA 6 (AT 4R .0) 17 2006 AR AR KA - [IRE, BXCASRAS AT X 3 7 T PEEA T it
ES, Mok oAb MERE . JFRGoR 1%

i 25 50HH v A Sk B AR T 1 Ml BB 1 T AS S R 55 4%, Sun Microsystems 28 T A,
T- 2009 4E#% Oracle Y . Java (& A5 AR —BEmfa] . P13 2011 4F Oracle %A | Java
B —ASBRAS, Java 7, Hop S5 — Sy f g ek

2014 4F Java 8 & T4 A, AEIT 20 AE X ANMRAA T IRIYECE . Java 8 S0 7Rl “p
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B i )is, aTRMRE S MRARIE L PATHITHE . I il 5 #a a5 HEDE, Java
FEIX 7 1 7 AR LI RE )

R 1-1 7R T Java ifi 55 LECRIER R BARGL . ATLAE S, NHREF 9ifede 1 (APD) B9RL
BERAE TR

F£11 Java i BSHEBRAR

B & £ #® EEMSTE EE5BEONYEE
1.0 1996 ImEAY 211
1.1 1997 RS 477
1.2 1998 strictfp i ¥ 1524
1.3 2000 X 1840
1.4 2002 Wi 2723
5.0 2004 ZHIZE . “for each” fHIN, RIAEICSE. HEhEAH. 3279
6 2006 X 3793
7 2011 BT AT switch . BB ERF L ko o 4024

S Ak B
8 2014 lambda ik, M EBIAGEMBED, WM AW/ 8 4240
[i]

1.5 %F Java BVE iRfE

TELERATEZ AT, RAVIIH T —LETF Java MF WIRMAE, WIBTZEH T RRE,

1. Java £ HTML # ¥ &

Java 2 —FREFIRIHEAT ; HTML 2 —F R Mot g5 i =0, B 17 FEM ot s
Java applet i) HTML ¥ J&2Z 4k, W& EA B IERZAb,

2.4& 1 XML, PFvARE % Java

Java & —FBRF I HE ;XML R —FRiaR s m =X, ol AR A]—Fh AR 7 1
S A FE XML B4, i Java API X XML AbBRARAE TIREFAY S FE . Beoh, P2 EEMRE —
77 XML T E R Java %5 . A X 7 EEAifG BiESEE 1.

3. Java & —#PEF & H F I AR FRIHET

1% Java IXFIINRESR KAYIE &5 KEA KA ¥ . 15, YO mS boH R T iR
IF & 2B H R MEIX k., W EFENE: ABRHT 7 & NS Javaii s, EPED,
oAb (14 2515 A 8 AT (1 Java % BN Java iE S N B SCRR T Ko Java KRS TECT R
T O A RBOT AR SEis i, HEARTEME N —A, Rifi, T4 Java ffest
Pria)fsl, S EFHE T RADHNER.

4. Java ¥ AER THA-F 668 AHEIZES

MHES EE, RS SA AR, (HAESEPRP, FEeGul AR S A T AEMERR, 1t
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i, Objective C Flfi My Swift £ 10S B o5 AT 5 JC T B A Mo 0] 5 2% v 1Y &b 2 LT
5¢ 4= JavaScript “£45 . Windows £ 7l 5 A C++ 8 C# 45 . Java 75 IR 55 25 viis 4 £ A1
-5 %1 it o S DU AR AT G 34

5. Java R it s# 7B sh—Ar A ikitiE &

Java J&— R R P2 S, IRZRIF T A DL 8 3K Java JfEil C. C++ 8§ C#. A
E AR R RS S BT ) Iz A T, i AT W S EREE YIS, Wl C++ I Visual Basic
ﬁlj(ﬁﬁ i

JENAT M7 BRI BT ) S S R TS P RGeS, AN R e i

% Ml]f&k(k JE L Yy T e D REY B . AEEERARAEN R RS E T
PR R i 7 i K0 2 Bt A i g 7 iﬁﬁﬁl C LR R A RS 5 HAh 1 T LRl A B 5 1
—id? Java (IR T H R GERS LA TR M 58 URARAT — @ MEE (0 00 . Bl . 16
Web W A% . Java i/l 1R EAE R, iif'uﬁz*'/\ﬁfw’l\l’]{]ﬂf‘ﬂ‘, (R AL Java i Fi (AR5 0T
oo AR TEAS S Tava I 4L

6. Java 2 £ A6, iz Ak A

1B Java 5, Sun WA E AU P HEAE T2 0] . JS4S Sun Xf Java A5 ek
ARG, AT AETE T RROA B AT A2 R RURTPE A BT Tl R bl v S AR 2 JLAh 2N vl . UL AN
HPE DA CHS A LA 9% AR A, AN AR T A8, MiASGEB MR P & A . Java it MR, A
i AT PAAR 4y Mol FH

XFORALAE 2007 4F & 1 ARIPERY 81, Sun 7 FR Java A K UAS S £ General Public
License (GPL) F42fit. Linux {li LA IFECEACHS 0T . Oracle — U TI-FF Java
R, R — S Eh AR )L KRS GPL, AT AR W LA E) L Al SRir A A
Bk Java, IR TSI ;-”chwz» AR AAE I A KRG D Java, ST 5750
— AT, AR ARET BT 2. Aad, X LRI AR RSB, IR Java #5¢
i

7. Java ARG, R TR LR RERET

KUY Java S fi B RN . IRAE Java JESLALAE H] 7 BRI 20 35 8%, DL R Java i 5 1Y
POt U ILE TS CH *H%ML FERL &Liir :

X T Java Lm0 RS, AT SRR EAE T ﬂl%. A KT O He A
& M et TR Z . M4 1Y Java f,_ﬁ"f;lJLfﬁﬁﬁJI‘ﬂf'i’U\‘fl"J C++ B 7 AH LA 2R

N5

8. AT AT 04 Java 42 /9 #752 4E [ TP 124749

T 45 (1) Java applet #5275 [ U YE &8 TRz A 0. X UL 4R & applet i X, BII—Rp e
YRR AT TIY Java FEIY . SRINT, K% Java BV JEiafT4F Web I %E 2% 2 Al s i R -
b b, A% Java FEIFABAE Web IR S5 & LaaqrJf R s £CR

9. Java A2 - & B0 %A W

ST Java, A3 X TR RGBT, Ha—BEg R RMESR . WFFEA UK




F 1% Java LR 1]

XA —FpPk R, BI%E i3k Java BOTRIR, X applet & 2584 o B Fl &2 6 i Al ki . Bl
Ja, AMVRPUstfER T 51 & MBI BORKEZER . 5 LI T 1™ E AR, 1M Sun LK
JG i Oracle RN A1 FARZE, 0 Ya 2% itk i WA 2 i Bt i, i TEE 2 BOAAEH T Java,
T, AT LAAEAR £ X Windows BT $UF T SCFFT Word A B0E TR RE MG, R T
ERMiE, AaarRey 2R 20am AfIES G & i lEss .

FU R G B MG H BN RN RN TAAH T Java, mERHRVFH P R8T S0
Word SCHY, SEFR b, 33086y ok 1) XUR S EL 48 1 Java, RASFEE] Java #EE L 48 20 S Z A,
5HAbEHOPITFEHMLE, Java B2 L 2HE.

10. JavaScript 5% Java 4§ & % J&

JavaScript J&—Ff7E W 5L b i B ASTE 5, B A& H Netscape & B, TR i) 45 7 W4 i
LiveScript, JavaScript (G Java, BRILZAE, P& AL XER. MR, ZFAH LML
JavaScript f— T4 B ZbriEL ) ECMA-262. 5 Java applet #Ll, JavaScript H Z % H 5
YA B A — AR . 4RSI JavaScript B AT LUE MOIE7E B8 B SCRY, 1T applet HBEFEA R
Ay DX a8, P 42 il SR

11. 4% J8 Java =T vAJA B4 Internet 3% & B 2 @ 31 JEAL

4 Java IR & AR B, —S AFTIE . B8 SA MRS RE. AR B g™
i Java MZHEALIERL, i F P AT R D g s K A A s m AL, w2 E
A A HAEAE T ELOIBEA FRAG MG 4. 48R, AR BSR4 M, M TREHERAH
PR AR AT R TFIECEARER, XEERREZHHLEYE, X& Java T
Y. %> Java Ffe 5 B AT Android ZRFEIRA # Bl .
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A % Java JF R I.,fif_. A 21T EDEAR N TR
A AT T A HHIFIETT applet
A TR R RN

N Eﬁ 23 Gna] 2% Java I K |.ﬁ@ (JDK) ARz ann] 2 i3 Fliz 1 1A [6] 28 (1) L
Rl G Ry . BB ALR AT LA & applet. 1547 JIDK T Hf4 )y ri‘;;g(lvéﬂfrﬁﬁ&xllll'ﬁ%/\nu
SR M, 1&2%"5‘;\ ORI BT RSG5 AR I A 23 Qg 4 J 1) 4 21 4 T e A8
B IEHUSTT Java BRIy SO ERORIR A Y . (AT & SABE T B W I, i /N
Femf L bkt — HAEdR PARTEREOAR, JFikw T A CHiIFR T H, sialPieg2)% 3 &
JFERIESY Java FEIF I

21 LR JavaFELTES

Oracle 2\ )4 Linux . Mac OS X. Solaris fil Windows $2{it |~ Java JI% T .41 (JDK) [
. BT BMRA . TR 2 HAOF &5 B MAA AL T Z R AR T 2R &b, Ak, Xt
WRAS A b AN -3 B9 T & R B2 R0 %

211 T# JDK

AN 4% Java JT A& 1 EHAL, alLLijiln] Oracle W]ﬁ;‘i : www.oracle.com/technetwork/java/javase/

downloads, 7EAFE TG AR 2 BT A8 KR AR TE . T E 2 2-1 M4
% 2-1 Java KiF

R E B &#"E % B
Java Development Kit JDK | 4’y Java B I0FRT DU K0
Java Runtime Environment | JRE | iz {7 Java F21¥ 09 H P i T 4 2F
Server JRE = (e 55 a iz fr Java B 7 (4K 04
Standard Edition SE I TS il i oL 55 a4 Java 57
Enterprise Edition EE I V24 55 a i Y Java oF-F5
Micro Edition ME | JH - LR BN B 509 Java T3
Java FX — JH FEDEACH] P Sy B0 T HAL . 7€ Oracle 1Y) Java SE % £ REAS i {1t
OpenJDK — | Java SE iy - TR J\FA. AL 5 900 B8 B S K JavaF X
Java 2 12 A ARTE, TR 1998 4F ~ 2006 4E2Z [l Java B A
Software Development Kit | SDK | i1 h J/M.{ FH A 1998 4 ~ 2006 422 [0l IDK
Update u Oracle AL, &R bug & 1A
NetBeans — Oracle M4 T A AL
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RO L FE ], JDK J& Java Development Kit (94575 . A SR ALAY . X4 T HALM A
1.2 ~ WA 1.4 85 F5 N Java SDK (314 JF % 41, Software Development Kit) . fF 5463545 F,
AT LA BXA R AR TE, 55h, A — ARG Java iB1THEAEE (JRE), & ELIHL
AAL AR . BOFARIT R FRERNIAEE, NS L TN ATE E 40 a8 0 FH P mi it

% F K, Java SE & Kt B, #HXfF Java EE ( Enterprise Edition) £l Java ME ( Micro
Edition), &4 Java IFRIERT .

Java 2 X PRI EG T 1998 45, 4} Sun 28 v ARS8 A B1ERSEIE I /NECE IS 1T 49 Bk
ARRRAS S I BT SO IDK 1.2 (R BE . (R, W TAERM Z G A BIREX AN )8,
PAYCE T K T BALRIRRA SRR UT A 1.2, BETORMRA R 1.3, 1.4 F15.0. {H)E, Java Ffy
B R4 0 Java 2. [HIE, #E47 T Java 2 Standard Edition Software Development Kit ( Java 2
PRUERAKAETF & 41) 19 5.0 jZ, B J2SE SDK 5.0,

SEIB R HE, 2006 AE A S4B 1k, Java BRUERR Y F— N WMUAHLA A Java SE 6, JGK
MA{ T Java SE 7 il Java SE 8. ik, “N#” WA 535 1.6.0. 1.7.0 #11.8.0.

*Y Oracle M fiff e — 2655 2 n) AR BE S0 il INA RRAS O8], B AR Ry . Bl : Java
SE 8u31 /i Java SE 8 (5% 31 WHTHT, BN IRIRA S /& 1.8.0 31, HHA T 223 AE T —
ARA E, B A IDK EFRA. Ao, JFARIABEHEA I A, BTk
R 31T ZJEEA CHOR 327, IR .

XfF Windows 8 Linux, 5 % 7E x86 (32 1) Fl1x64 (64 i) WA Z MIMEH EFE. 1Y
PR SRR RGAR R A DT ALY RRAS

X T Linux, 8 a]AFE RPM SCHEF tar.gz SCUF2Z A0 86 . RATEUE G &, 7L
TEAR A SR A AT ATV, B A v T 40 X A TR 4

AR T T WM e P68 2 Y IDK. R IR — >/

o VRFFH S IDK (Java SE JF & fL), WiAkE: JIRE,

e Windows 5§ Linux: 32 {7 £t x86, 64 LA x64.

e Linux: BEFF .targz fAS.

PZVFRI N, SRIE NS
R Oracle AL T —AM4@%r &, 3P &4 Java F A & (JDK) #» NetBeans & & 7 A

g, AWINEREZEFTMEE, MAEEE Java TR &, wRABRITHLR

NetBeans, ¥ vA#Ak http://netbeans.org T #..

2.1.2 g8 JDK

F# IDK 25, T8 X MT RaIF I E AW 28, RIS X ME R

o 7f Windows |-, JAZh &R, i VRE/E WP B %% IDK., Bcdf A2 i 4
b B 25 A% BRIA 7 B, W0 c:\Program Files\Java\jdk1.8.0_version., HUH 4245 iy
Program Files #4rtnl LA 1 .
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o {EMac I, BITLRMIT, X oHUAK % 5] /Library/Java/JavaVirtualMachines/jdk 1.8.0
version.jdk/Contents/Home. Jil Finder $2iX /1~ H 5% .
e ff Linux |-, HFEH tar.gz SCI S0 SR ERE A EALE, AR FH 5, 8#
fopte UMM RPM SCHF424%, WL fz 52K A it 15 &2 %% 4E /ust/java/jdk 1.8.0 version,
FEX A, 24 H sk jdk o, Blan, R %) jdk/bin H s¢BF, 45 /opt/jdk1.8.0 31/
bin ¥, c:\Java\jdk1.8.0 31\bin H 3.
f£ Windows 5, Linux |=%%¢ JIDK i}, R HNE TR jdk/bin H g3 hnE)
PATEEEE T PAT ISR AL %%Q’&Tﬁk SCAE T Dy %) H s 33
e {f Linux [, 7 %4 ~/.bashrc 5§ ~/.bash_profile SCA4-1 ) B MxAE—17:
export PATH=jdk/bin:$PATH

— 5 FAS T JIDK 1Y IEAf#%AE, Ul /opt/jdk1.8.0 31,

o 7t Windows I, JHahiiil i, wEHe “R48H % 42" (System and Security), PRESE “F
4t (System) , WHR R R GRS (Advanced System Settings)(ZULIK 2-1 ). #ERGKIR
P (System Properties) XiGHES, iy “F2%” (Advanced) A%, RJaaidy “PREE”
(Environment) %41 .

Adjust your computer’s settings

System and Security

% e Lo Contiol Panel » System and Security »
it and fx prot

Fadiyok Fael foten Y Ao Cener
Review comp
w
b

 System and Security
Network and Intemet
Hardware and Sound -

g Windows Firewall
Programs Check fuewsl status. © Allow » program through Windaws Firewall

User Accounts and Family N
g Sysem

Vi

&

\cot commen computes problems

o
ko

Uninstalt a progearm

Clock, Language, and Region
Ease of Access

ool Pl Hae View basic information about your computer

ch
?b Backuly § Deace Manager Windows edition
O Backurll ) Remote setings Windows 7 Protessional
Windd, #0 System protection Copyright © 2009 Mictosoft Corporation. Al ights reserved.
Getmotl @ Advanced system settings Service Pack 1
q}’h Admis Get more features with 8 new edition of Wiadows 7
=) Freeup)
& Cresf
Flash
System
Rating: Retrieving system rating
Processor: Not Available
Instaled memory (RAM): Nt Available
System type: 32-bit Operating System
Pen and Toueh: NoPen or Touch Input is avitable fo this Display

Computer narme, domain, and workgroup settings

See ahic Computer name: cay-PC 1§ Change settings
Action Center Fullcomputer name:  cay-PC

Windows Update Computes description:

P nce g Workgroup: WORKGROUP

Windows activation
e

%] 2-1 Windows 7 Wik F R4 E Mt

VH) RS (System Variables) #11¢, FEIHERI4Z 0 Path (A8, Sl 44" (Edit)
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el (B8 2-2) o H jdk\bin F BB AR e, - —ANo5 20 b B il i — 51, 1
_f:fyf7]\:
jdk\bin;other stuff

You must be logged on as an Administrator to make most of these changes.
Pedormance
ﬁ Visual effects, processor scheduling. memory usage. and vitual memory
E
Desidop settings related to your logon g
System startup. system failure. and debugging irformation g
ﬁ
]
|
14 &

c:jdk 1.8.0\bin; DT %\System32\WindowsPc

s [ e

[¥ 2-2  Windows 7 "% # Path JRbEAR

VE R jdk B e B Java 23 42, G c:\Java\jdk1.8.0_ 31 24 22 #A iy i £
W, AREARE Program Files 34y, WJEAE AN #AS HI XG5 52 % . "c:\Program Files\Java\
jdk1.8.0_31\bin"; HAth H 5% .

PRAEFTIS IR & . 2Z 5 B T F T A R 3 1 L 2 A IER I A2

ATRAAN R B A ST — w1, B

javac -version
SR Fe Il a5 . NOZAER B R AR R

javac 1.8.0.31

WIRASF)iE 40 “javac: command not found” (javac:: g% A+#%3)  “The name specified
is not recognized as an internal or external command, operable program or batch file” (5% £ A

B NN A . AT TR P B SO ), B EEAR ] 2 S SR A IR R
2.1.3 RIEFERMHFIH
PEJR SCAEAE IDK A A — AN 46 SO sre.zip IIE & AT, whZ2i0Ks HoAf T 46 Ja A R85 ]
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VAR . B ISCH IT  TAR i AL RIS TR AR
1) iR IDK L2822, Jf I jdk/bin HoRAEA TERAE .
2) AEEH P ENL A H ok javasre, WRJEEL, AT RAZE— 206 178 UX AP ER
mkdir javasrc
3) 1€ jdk H 3% F 430 sre.zip.
4) H4 sre.zip AT E] javasre F ok AE— Pt HH, o] LA T AR s

cd javasrc
jar xvf jdk/src.zip
..

@ 2R srczip XHF O T ANEEEGRAS, BRKZESHRARD (Flo: %
#FE ORI, ARG EIARRAIIE), HiFFI ML, http:/jdk8 java.net,

SR AL B A — A R4 S, B — AN T IDK R4 SCF. v LA A hitp://
www.oracle.com/technetwork/java/javase/downloads F X 1~ 0. A28 U T .
1) Fak e g crf. XA~ X 44 4 jdk-version-docs-all.zip, LY version 7 A

S, filhn 8u3l,
2) R A S, # doc HsEE A N EARIARYERN 45, Wl javadoc, WAL JE
B, LA AT X S TAE

jar xvf Downloads/jdk-version-docs-all.zip
mv doc javadoc

XL version JEAHN I RRAS 5

3) FEWI 2% b L F] javadoc/api/index.html, KX A UL [fIIG 3 4545

W B2 A S (R F s ). AT LA http://horstmann.com/corejava | 2% /5 fil, X L FE Y
FT 40 AE —A> zip SCHF corejava.zip H1o T LICRE BRI i R 4 SR RY E H ok B AT 23/ H sk
corejava F1 ., MRS, T LA AT A T8 B A TAE:

jar xvf Downloads/corejava.zip

22 {EA@mSTIA

WSAE I 22 754G 3L 1] Microsoft Visual Studio 25T & BB FLAI 0, IRATRES I T
A AN ESCAR AR . T T A RS SRR L, S T L R 40 JIDK S8 2 AT iX
Serlifie, A TAERRE A 1 PR AT AR e . XTRSRAR BRI, AN ik iy S — ik
AFfE, WAL Java N, PRA]BER SR LR B IR Z i JER AT Java (1424 1 A7 1R
AR, il [ OPETEACL B, URaT UE G RO A A R B AR

Rk, ¥R THRFMIEIT Java FEFRIFEAL R Z 05, RAT Bk 2 A A T Lk iy T & 36
B, NS g ae il T AR B

AN BBMER . M AT iEITIa 1T Java FEIT .
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1) FTH— At 1,

2) ¥ A corejava/vich02/Welcome H 5% ( CoreJava &Ze 2 AR FlIRICHS A H 3%, 152
213,

3) #EATFHIMmA

javac Welcome.java
java Welcome

RIe, e DA 2 2-3 PR i) i o

~$ cd corejava/v1ch02/Welcome
~/corejava/vlche2/Welcome$ javac Welcome.java
’L’—‘/core]’ava/vlchezmelcomﬁ java Welcome

elcome to Core Java!

~/corejava/v1che2/welcomes$ [i

€l 2-3 4R T84T Welcome.java

BBR AREEHIFIHIETT 75— Java BT

B2, WA B ST T HFLEEEEWR? javac 2 ¥ /& —1> Java 4 ik 8% . B ¥ SCIF Welcome.
java %1% i Welcome.class. java #2753l Java HERIHL. K SUALINAT 4 PR 48 BLAE class SO
(718 o

Welcome F2/FAEH i f. & HUERmEERI G 7 —REE. /R0 REA A B FLF I 5 2-1
MRS, (FEF—Fh, e TAER.)

FEFES 2.1 Welcome/Welcome.java

1 /f:'é.'

2 * This program displays a greeting for the reader.
3 * @version 1.30 2014-02-27
4 * @author Cay Horstmann
s ¥/

6 public class Welcome
1 {

8

9

public static void main(String[] args)

10 String greeting = "Welcome to Core Java!";
1 System.out.printin(greeting);
2 for (int i = 0; i < greeting.length(); i++)

1 System.out.print("=");
14 System.out.printIn();
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P i RAOT R ERBE R AEAC, VP 2R DU T AE L0 6 11 rPas A TR O 2R 1
W AR R, RATHES N R

EETEMT LA
o WIRTFTHAWBRY, R EEANG . THEEL N Welcome, i A& welcoine
Y WELCOME,

o GFBEE XML (Welcomejava), MHEFFRLFEM, i % 4 (Welcome),
ANEATYRES, java B class.
o WIHF Fi il Bad command or file name ¥ javac:command not found 1% &7 &L, 5%
IR 0] s B RGBT (LB, REI R TR AR A
o UK javac i 1 AMETIR, 811 AR E] Welcome java, SER %A A H st A5 17
FEX AN
{E Linux 3355 F, KA Welcome.java J& & LLIERT KRS T4 13k
7 Windows M85 &, (i 4 dir, MiASZEffi FHEDE W B 88 T H. A7 56 SORSi AN (4F
il 2 Notepad) FEREAD SCOF 24 o T EEA N R 44 txt. WHERAd A Notepad it Welcome.java S
22475 Welcome java.txt. Xf T-#KIAK) Windows % %, W% #% 5 Notepad #ABFa 5 .txt ?‘J"iﬁé’x.
Ex%l’kl NP LR T CCHI SRR o bR, W SR Ay X A Sk, A A
ren, BUEYIAE—IK, XA IN—X X515, n: “ Welcome.java”
. QHH&J’IWF?ZE 3 & F java. Iang NoClassDefFoundError [R5 157 5., 50V i%1f
2N MG A 1 [ ) 28 Y 44
ISR 3 6 T welcome (w A/NE) BRETIRTEE, 80 Z EHHATm4: java
Welcome (W R K%) . idfE, Java X4rK/NE .
an SR #1147 X Welcome/java IR IR{G S, X BLHIRET R HEE A | java Welcome.
java, WiZdHA 714 java Welcome.,
o WIHRHEEA java Welcome, i EBIHLEATHE ] Welcome 25, SR IZKS A — F R EA Nk
BT RGN CLASSPATH PRBEAR ft ORf X N8 i BEE N 2R JF A — B i,
SR, Windows M AT SE L1825 I B4 42 2 P2 P Sl X REAY ) o il LUK PATH B4
B B —FE% E CLASSPATH, A i BRI BR i3k 4~ 14 -

B

@ BE: & http'//docs oracle.com/javase/tutorial/getStarted/cupojava/ & A — AN 4F 64 A2
L FIE T g HZ2F S HILH— 4R,

2.3 (FRERHAERNE

4, ARCZ Tt 7 i M 2179 e fls 11— Java BRI, ot —MRAT B
fit, it REZEH R TAEKBE, AN T A B, SSe B R R o K, ARy
i, A X SR AT S AN SR, FRATT 0] LA 2 45 B —BL AR B (9 JF & B8, U Eclipse
NetBeans fil Intelli) IDEA f)7 . X—#d, FRATPK# ] WITM Eclipse #2448k, WRAR
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B IT IR, 27 2 A It 58 42 0T Al PR B 00 AR A 335

AT R anfar fdi A Eclipse 4 i%— 172
J¥. Eclipse J&— 4~ 1] LA M I 3l http://eclipse.
org/downloads | % %% T #5145 51 (1) 5 i T & 2
5%, Eclipse £ £ 4 Mfi 7] Linux, Mac OS X,
Solaris #1 Windows B it A<, i 1] ' #% K 2
if, #E$E “Eclipse IDE for Java Developers” .
AR ISR A R G E#E 32 (71K 64 DERRAS

¥ Eclipse fif 48 BIRBEPE IO B, AT
XA zip CAFT Y eclipse 72T

FHJEH Eclipse % 5 F2) ¥ (10— AP TR

1) JA3l Eclipse ZJ5i, MEHLIEELE File —
New — Project,

2) M XS HE 1 EEEE Java Project (U
&l 2-4 Frn) .

Select a wizard e

Create a Java project r b
Wizards:
{typr:* filter text %

# Java Project from Existing Ant Buildfile

{ % Plug-in Project I
|b g General

b @& Cvs k
b & Java i
| e Java EE

ib 25 JavaScript

@ l < Back i Next > H Cancel J{ Fnish 1(

[¥] 2-4  Eclipse 11 “New Project” X} iifAHE

3) i Next #%4, Ak “ Use default location” & EME. il Browse 34 % corejava/

v1ch02/Welcome H % (WL 2-5),

Create a Java Project

Create a Java project in the workspace or in an external location.

=

Project name: IWelcomd

O Use default location

L [m ay/corejava/v1ch02/Welcome H Browse... [
riRE

@ Use an execution environment JRE: I]avaSE»La { 3]

O Use a project specific JRE: [jdu.s.a_zs e ]

O Use default JRE (currently 'jdk1.8.0_25") Configure JRES...
Project layout

O Use project folder as root for sources and class files

@® Create separate folders for sources and class files  Configure default...

g sets
(] Add project to working sets
Working sets: [ 3| [ Select... ]

based on the existing source.

@ The wizard will automatically configure the JRE and the project layout

® [ | _doi> ][ conn ][ _mmen ]

[€l2-5 BCE Eclipse T.f#
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4) sy Finish %4 XA~ TR LI 1.
5) sy DR A i =, 154 5] Welcome.java I XUk . BUAEN i% & 4
ARSI E 0T (A 2-6 iR ) .

= Java - Welcome/Welcome.java - Eclipse
File Edit Source Refactor Navigate Search Project M Window Help
8 T Li -0 - Q- BT IOC S~ . Cw

i2 Package Explorer @ = 0O 5} welcome java 2

=13
B % 1= /o |
= W 2 * This program displays a greeting for the reader.
- L& Welcome 3 * fversion 1.30 2014-02-27
< @ (default package) 4 * @auther Cay Horstmann

public class Welcome

+ 0 Welcome.java

b mA JRE System Library [jdk1 ¢

8 public static void main(String[] args)

9

18 string greeting = "Welcome teo Core Java!";
11 System.out.printin(greeting);

12 for (int i = @; i < greeting.length(); i++)
13 System.out.print("=");

14 System.out.printin();

15 }

16 }

17

o S R R SR e e

[& Problems 53 @ javadoc Declaration v = g
0 items
Description Resource Path Location Type

¥l 2-6 {#if{] Eclipse 4wkt {4

6 ) JH RUbR A7 B o5 o B A 0 %7 K% b A9 TR 44 ( Welcome), 1% £ Run — Run As — Java
Application, FJ74i it 2 s fed il & kg .

af PAMBOE , XA AT i AR IR B bug (BR3E, X BUR RATJLAT) . b T [,
A FEACHS A /NG I B TR AR (BCE BB ITRERR) . IXER ORI RIF B —T, ik
TGS AR, BN, B String YR/INE SRS

string greeting = "Welcome to Core Java!";

VEAL string FHIABATE. sl RACHS P ARSE 5P Y Problems, BEJF/N—ffi, 2AHF—
MR R, B A — AR AN string JE8 (WL 2-7) 0 sl XN ERIEE . ChR a8 84
BEET PR AR T, AT AR X BEAERS IR . AR X AR AT AP 1 1 R

d $BoR: 8%, Eclipse 42 & A2A —AMITERE T, EEZXABART A — N EUH
FXANEIEO T ET K



F2F Java BAFEIEFE 21

= Java - Welcome/Welcome.java - Eclipse

File Edit Source Refactor Navigate Search Project Run Window Help
E Y - om o LB -0 WO MBS

{2 Package Explorer @ = © &) Welcome.java 22
8% =
- i Welcome
= (@ (default package)

N
T

* @version 1.30 2014-82-27
* @author Cay Horstmann
8y

v B Welcome.java

public class Welcome
{

b mhJRE System Library [jdk1.{ <
public static void main{String(] args)
{

HEOENO WS W

System.out.printin{greeting);

SR,

System.out.print{"=");
System.owt.printin();

OB W

~ o
-~

& Problems 2 @ Javadoc (i Declaration £ Console

string greeting = “Welcome to Core Java!™;

* This program displays a greeting for the reader.

for {(int i = 8; i < greeting.length(); i++)

Description ' Resource Path Location Type
= @ Errors (1 item)
. string cannot be resolved to a type | welcome.javé /Welcome ‘ line 10 |java P
[ ) )

.

[¥] 2-7  Eclipse " 4S5 H 8

2.4 BITBEFIALNBRER

Welcome 27 IF A5 AN AT, HETOR, @il — A EIBAN R . X EF 2
— AR B R & (viewer), B RUMEI R — 1 ER. Bk, i rHmidIf

BT
1) FTH— A2 1
2) #EA corejava/vlch02/ImageViewer,
3) HiA:

javac ImageViewer.java
java ImageViewer

Bt — AR ERS A Image Viewer BRIP4 11 (40
& 2-8 Fi7R) o

PAE, EFE File — Open, #RJ5 £ 3]— AR ST
TIFE (FRATHER —A H 5% F Mt TR REICF) . 2
KX — R, e B A AR Y G A e L S A
F ik FE File — Exit,

File

I

¥ 2-8

i&1T ImageViewer N LT
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R B — R U (R 2-2) . XA - RFERRE, B2
WU REH € 8 C++ 45 [RIRE DI BE Y AR Y T 2 g A A
AATPREAER 10 B ~ 55 12 TR U0 fig 2 5 PO RE (0 DR AR R

ZFEH 2-2 ImageViewer/ImageViewer.java

import java.awt.*;
import java.io.*;
import javax.swing.*;

/k*
* A program for viewing images.
* @version 1.30 2014-02-27
* @author Cay Horstmann
*/
public class ImageViewer
{
public static void main(String[] args)
{
EventQueue.invokelater(() -> {
JFrame frame = new ImageViewerFrame();
frame.setTitle("ImageViewer");
frame.setDefaultCloseOperation(JFrame. EXIT_ON_CLOSE);
frame.setVisible(true);
;i

/%‘1’
* A frame with a Tabel to show an image.
“
class ImageViewerFrame extends JFrame
{
private JLabel label;
private JFileChooser chooser;
private static final int DEFAULT_WIDTH = 300;
private static final int DEFAULT HEIGHT = 400;

public ImageViewerFrame()
setSize(DEFAULT_WIDTH, DEFAULT_HEICHT);

// use a 1abel to display the images
Tabel = new JLabel();
add(Tabel);

// set up the file chooser
chooser = new JFileChooser();
chooser. setCurrentDirectory(new File("."));

// set up the menu bar
IMenuBar menuBar = new JMenuBar();
setIMenuBar(menuBar) ;

IMenu menu = new IMenu("File");
menuBar.add (menu) ;

, i

NN E R

T,
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52 JMenuItem openItem = new JMenuItem("Open");

53 menu.add(openItem);

54 openItem.addActionListener(event -> {

55 // show file chooser dialog

56 int result = chooser.showOpenDialog(null);

57

5 // if file selected, set it as icon of the label
59 if (result == JFileChooser.APPROVE_OPTION)

§0 {

61 String name = chooser.getSelectedFile().getPath();
6 1abel.setIcon(new ImageIcon(name));

3] }

4 D

65

66 IMenultem exitItem = new JMenuItem("Exit");

6 menu.add (exi tItem);

68 exitItem.addActionListener(event -> System.exit(0));
6 1

0}

2.5 FIEHIEIT applet

ABL RTINS FEF 2 Java MR . BN SFA AR —H, 2HIHEF. R
i, IEANES 1 BB, A K Java (R EAEEAEIZRE Java 7EW Y 8% 11517 applet (IYHE ) o
WRARRE “k R ryicde” EROSHR, AT LAARSE ] 3 T T 0 N AR T anfel 4l s AT —
applet, DL W[ 7E Web JIYE 8% b R WURVRAESHER, 5240 Bk X A0, FEs
B 3 .

B, FTITF2T 11144 %) CoreJavavich02/RoadApplet,

RIG, WATFHEAMS R

javac RoadApplet.java
jar cvfm RoadApplet.jar RoadApplet.mf *.class
appletviewer RoadApplet.html

[ 2-9 /R T 7E applet £ A& a5 6 0 P BRI N &,
XA~ applet 7R b 7s 1 Al AL B 55080 W] R 3 BSOSl 5
A L. 1996 4F, applet J2 B 22 33X Fh AT AL i 7S 1Y) 4 13
TH.

PR RERKFELIETAEBNIHH Java Fiikas
W64 . ¥ RoadApplet.java I8 SCA44 3% Al 715 5 SC 14

RoadApplet.class.
At X — WA EIE (T java BB P, B %6, i jar E=
T H¥ECHITEE Jmtiﬁ" SRS W B 2-9  7E applet A5 A% 61 1P /R A

appletviewer f£ /¥, XJ& JIDK FF#9—A T H, oI RoadApplet
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K AR K applet. W5 BN XS FEIF IR E — 4 HTML SCfF44, i A JE— Java 3 301F 4.
RoadApplet.html SCUFIY P78 QAR 15 fiJi (0 R 73 o 2-3 JU s

F2FFi5% 2-3 RoadApplet/RoadApplet.html

1 <html xmlns="http://www.w3.0rg/1999/xhtml">

2 <head><title>A Traffic Simulator Applet</titles</head>

3 <body>

' <h1>Traffic Simulator Applet</hl>

5

6 <p>I wrote this traffic simulation, following the article &quot;Und nun die
7 Stauvorhersagedquot; of the German Magazine <i>Die Zeit</i>, June 7,

8 1996. The article describes the work of Professor Michael Schreckenberger
9 of the University of Duisburg and unnamed collaborators at the University
10 of Cologne and Los Alamos National Laboratory. These researchers model

1 traffic flow according to simple rules, such as the following: </p>

n <ul>

13 <1i>A freeway is modeled as a sequence of grid points. </1i>

i <li>Every car occupies one grid point. Each grid point occupies at most
15 one car. </1i>

16 <1i>A car can have a speed of 0 - 5 grid points per time interval. </1i>
7 <1i>A car with speed of Tess than 5 increases its speed by one unit in
18 each time interval, until it reaches the maximum speed. </1i>

19 <11>If a car's distance to the car in front is <i>d</i> grid points, its
2 speed is reduced to <i>d</i>-1 if necessary to avoid crashing into it.
1 </11>

bo) <li>With a certain probability, in each time interval some cars slow down
3 one unit for no good reason whatsoever. </1i>

u </ul>

25

2% <p>This applet models these rules. Each 1ine shows an image of the same

2z stretch of road. Each square denotes one car. The first scrollbar lets you
2 adjust the probability that some cars slow down. If the slider is all the
L] way to the left, no car slows down. If it is all the way to the right,

30 every car slows down one unit. A typical setting is that 10% - 20% of the
31 cars slow down. The second slider controls the arrival rate of the cars.

R When it is all the way to the left, no new cars enter the freeway. If it

3 is all the way to the right, a new car enters the freeway every time

3 interval, provided the freeway entrance is not blocked. </p>

35

3 <p>Try out the following experiments. Decrease the probability of slowdown
37 to 0. Crank up the arrival rate to 1. That means, every time unit, a new

38 car enters the road. Note how the road can carry this load. </p>

39

40 <p>Now increase the probability that some cars slow down. Note how traffic
“ jams occur almost immediately. </p>

42

4 <p>The moral is: If it wasn't for the rubberneckers, the cellular phone

4 users, and the makeup-appliers who can't keep up a constant speed, we'd all
45 get to work more quickly. </p>

46

47 <p>Notice how the traffic jam is stationary or even moves backwards, even
48 though the individual cars are still moving. In fact, the first car

49 causing the jam has long left the scene by the time the jam gets bad.

50 (To make it easier to track cars, every tenth vehicle is colored red.) </p>
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52 <p><applet code="RoadApplet.class" archive="RoadApplet.jar"

53 width="400" height="400" alt="Traffic jam visualization">

54 </applet></p>

55

56 <p>For more information about applets, graphics programming and

57 multithreading in Java, see

58 <a href="http://horstmann.com/corejava">Core Java</a>. </p>

59 </body>

g0 </html>

WK HTML, R4 12X BLAYARE HTML #RiCF applet #1745, X 2245 1F applet & F&

weinzg applet, HACHIFEG#7E RoadApplet.jar . applet 22 Z&ER applet #3%:4Mr frf HTML
PR

MR, applet BAEW T AR P AT . BARA IS, BIERZ WS IFASEAE Java SCHF, B0¥H
i Java fRIAIME. Xk, Fedf{fifH Firefox.

L SAdi ] Windows 2%, Mac OS X, Firefox 2= [ alJi HiH 8L %%/ Java. 7F Linux |-,
WU B T 1 ) A S PH X AN

mkdir -p ~/.mozilla/plugins

cd ~/.mozilla/plugins

n -s jdk/jre/1ib/amd64/1ibnpjp2.s0

Ve Ar, AT LAZEsbHEREE A about:plugins, #r4K Java 4. #f0R 6 HX ME1ERY Java
SE 8 jfiAs, NI ZE A MIME 25/ application/x-java-applet;version=1.8,

$ Rk, B Y% %% 3 i 21 http://horstmann.com/applets/Road Applet/RoadApplet.html, Xt
JITAT G R BB PRI AZ . DRUESR G 22 7R applet.

WA, USRI R 2 PR applet IR AN . horstmann.com JIR 55 2% L) applet 41 4%
B RS TR, il Java ERWUEIER —MIEBRITEHEIR, HIREEAE—IE
5, FRAXAUER N JAR 54 . W & A 217 AFEER applet. St M,
X —AMRRR S, FUCIERE A TR R T 9 applet ZFREIZE “WA” &, BIESA
AT L TAE, A, BidiE Oracle EAFAMGE AR Z2MET .

K T fE X AN R R, ] LU R Java it B RS AEAS M SO RS2 applet. B 56, 4TI
Java ¥l AR .

e 1 Windows "1, &l AR ¥ Programs (#2/¥) #57.

e 7F Mac |-, fJJT System Preferences ( R4 H M) .

e 7f Linux |-, i&f7 jeontrol,

YRI5 51k Security (424%) FR% UUAI Edit Site List (Zif8 M5 #) Hdl. Faidi Add (0
i, JEEEA file//. fiiki OK, 2 F— &R, RFFRAT OK (WA 2-10).

PRAE N 1% AT L AE 0 U8 s eholn#R SC A corejava/vch02/Road Applet/RoadApplet.html, applet
4 i ] [ £ SCAS— ) b s o 25 SR AN 2-11 B

G, 1ERETE I 2-4 h4y T 3X A applet KH910H%. e, AW ERAE T, 7£5%
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13 T, A2 PR applet 40 .

"
Security | Advanced |

Applications launched fram the sites listed below wiil be allowed to run after the appropriate security
prompts.

1¥| Enable Java content in the browser

Location

Security level for applications not on the Exception Site fist

i) Very High - Only Java applications identified by a certificate from a
trusted authority are allowed to run, and only if the certiticate can be
verified as not revoked.

® High - Java rom a trusted
authority are anowad to run, even u the rwocalhm status of the
certificate cannot be verified.

‘ =

Remuvn i

Exception Site List

Applications launched from the sites listed below will be allowed to run B security Warning
after the appropriate security prompts.

ILE Location

Including a FILE Location on the Exception Site '
List is considered a secunty risk .

o
|

O ] ~ 1
| Bestore Security Prompts || Manage Certificates.,. | esation: fsul

R e e Locations that use FILE protocol are a secumy risk and Y,
0K | Cancel i ply | p the personal
et : Iz induding only HTTPS Sitesontha Exception Site List.

Click Continue to accept this lacation or Cancel to abort this
change.

€ 2-10 il Java {5 TASHY applet

) A Traffic Simulator Applet - Mozilla Firefox x

# il W file:///data/cay/books/cj10/code/v1ch02/RoadApplet/RoadApplet. html ve & e =

Try out the following experiments. Decrease the probability of slowdown to 0. Crank up the
arrival rate to 1. That means, every time unit, a new car enters the road. Note how the road can |
carry this load. |

Now increase the probability that some cars slow down. Note how traffic jams occur almost
immediately. ]

The moral is: If it wasn't for the rubberneckers, the cellular phone users, and the makeup-appliers
who can't keep up a constant speed, we'd all get to work more quickly.

Notice how the traffic jam is stationary or even moves backwards, even though the individual cars
are still moving. In fact, the first car causing the jam has long left the scene by the time the jam |
gets bad. (To make it easier to track cars, every tenth vehicle is colored red.) {

For more information about applets, graphics programming and multithreading in Java, see Core
Java.

% 2-11  7EW % #F 81T RoadApplet
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import java.awt.*;
import java.applet.*;
import javax.swing.*;

public class RoadApplet extends JApplet
{
private RoadComponent roadComponent;
private 1STider slowdown;
private JSTider arrival;

public void init()
{
EventQueue.invokelLater(() ->
{
roadComponent = new RoadComponent();
slowdown = new JSlider(0, 100, 10);
arrival = new ]S1ider(0, 100, 50);

JPanel p = new JPanel();
p.setlayout(new GridLayout(l, 6));
p.add(new JLabel ("STowdown™"));
p.add(sTowdown) ;
p.add(new JLabel(""));
p.add(new JLabel("Arrival"));
p.add(arrival);
p.add(new JLabel(""));
setLayout(new BorderLayout());
add(p, BorderLayout.NORTH);
add(roadComponent, BorderLayout.CENTER);
B
}

public void start()

new Thread(() ->

{
for (;3)
{

roadComponent . update (
0.01 * slowdown.getValue(),
0.01 * arrival.getValue());
try { Thread.sleep(50); } catch(InterruptedException e) {}

B.start();

TEATE R, FA1E S T KGiFIBAT Java 7 HIHLH o

Javaig s 1o

BRAER] ARG 356 3 BT iR2 ]
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E3IE Java WERNERRITEN

A A Java R A TR

A iR A A

A K A FET

A i A KB

A ZHAF A 4l

BAE, Bor L2 Hb 2% 7 DK, JF HAEE 75 2 b 4 IR s ) 7. FR B

TETUERE A 20 Java W AR P 0T, A RS A AR PRI SEARME S (s . 4332 1A
FAGIAR) 15 Java TP ST 2

AEH R, R IORK, ] Java 4w GUI N HRRIFIEANE— RS 2 (s, dafe &
W BLERAR MO AR A RERS QIS 11 . A SOARHE L K BEmR N (A S . A4 T GUILIY
Java W IR PR TR S AR B SN AR P T SEAHE S 22 008, PRI T2 i 9 T A s 49
HIE R T IS DCHE S M B BT, e U FHZ v R Ak

It B, X T AT CH BRI AR T DU, AF A W R — T,
IO 2% o i ) A AR S Y C/CH R X T AT Visual Basic 45 HoAh 2 27T 540 B
JP Bk U, AT RES A G iy 4 K 2 B S AR A, LI AT R R 25 5%, A
U, B A AN B A B N 2R

3.1 —"EBM Java NRIZR

A — N AR Java IR, B UGS — R B BHERI G H

public class FirstSample

{
public static void main(String[] args)

{

}
}

AN RAR S B, (VT 1Y Java W HFE P AR AT X Rh 54, b {HAT 48— SEif ]
W55, B, Java R RA5 GERIEL 7ONG PSR (B4, R main §F55 5% Main),
(SISO RSP W

FIZE T A — Rk B GG . RS public FR M35 1911546 45 (access modifier), X
SEAGA A T T R 1) At 3 2 XX BEA GRS i [l 9 ) . A58 5 B e 2 i E4n A 24

System.out.printIn("We will not use 'Hello, World!'");
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VilnMEMFF I BAK N . Y class £ Java BIF PN AR S AL, x|, H
T SRR MR R R A A, BFEEE TN B AT N . 7R 4 TS
FR A AR R4 Java 26 IEANSE 1 BErak, SR A T4 Java N HIFE ¥ 1 applet (144 4t
Heo Java BHERR T ) 4B N AR B AE S .
KT class Jo 1 R4 . Java TE LKA BIMR GRS, B F ALk, G
I A DUR AR AR B S . REEAR FRARRE. (HR2AREMH Java R B F (i,
public 5% class) EAKY (RBFIIRIESHER: A).
PRUER i 45 A (2644 FirstSample SERETE 17X ML) - KA BUKG FRIF LA
W, AR T2 RIRA N, BAFIRRE D F RN IZ KRS GXFE—> Fa] o ]l
KRG AR PRI S 4415 . LA A S5 /6], LWi%5S L CamelCase) .
DEARES I S 2 2L 5 AR B 2 AR, R Java fERY A . I, FEAfiX Bt
5 (%) SC 45 700K FirstSamplejava (FRKIEBERRKEE, KANGRZIEFELEN, THAARS
¥, firstsample.java) .
W B L IEM a4 7iX A, IF USRS P A AR AT SR AR IR, 764 X Bt
fith 2 Ji sk 2 A 3 — AN F X A KA A SO Java G B AR A 70 05 SO A Bh Hudir 44 R
FirstSample. class, S5 SCIAFAAAEER—NHR T Ba, M X2 si riX T
java FirstSample
G icfE, ANERM class R A ) BIFHITZE, #HlE S E2R “ We will not use
‘Hello,World” !” .
Efuua
java ClassName
BATE G IFMERFR, Java ERIHLEE AAE & 2 ) main J7 0T AT GXIR) “J0ik”
B Java HPRTIEAY “PREL), BHIEH TARBSRESS AT, FEXAY T S 214 % —1 main
Jride. MR, Wal LB M H o X ERIEIZE R, IF BAE main AP REAEN (B4 %
bR el A %€ XJ71%) -
R ARSE Java 52 HIE, main k960 B A A public (Java i& 5 AL #6A Java &
B F 4%, T vAM M 35 http:/docs.oracle.com/javase/specs £ 33 T #K ),
Fit, % main 7 % R 5Z public B, A iR A 69 Java 5 5 4 7T YA AT Java B A
BE, ANEAEAIRE T XA bug, 4w R AR E, T AL M 35 hitp:/bugs.java.com/
bugdatabase/ index.jsp £ #r A bug 5 7% 4252539 & A, XA bug AR XM, RTH
£ .7 Sun 43 65 TAZ)F AL, Java JE MALHLE (£ http:/docs.oracle.com/javase/specs/
jvms/se8/html) 3% A & K main # % — & & public, FFH “#& L XA bug A TREF K I
Wt Ta 8", WA, AP M ZLIFE T Mk, JE Java SE 1.4 B vAG 698K ¥ 5% %) main
7 i% & public 49,
M EEXEFETARA—AEBGHANF @, —7% @i FHRIE T2 )T 5 B £ bug
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WMEPATHEEPNAE IR KRG FNE, TRXRARL TAEZRE, JFELTAIF Java
HAMPTALRLT MFIRFE, B —F &, Sun 3] £ Java R IR A AAT 3k 4e bug 1k
R RHABN NS LiLAARERE, XZ—FEFT RARGEFH, Lkt
F, Sn L EZAFESTARMNRREG bugREZ, FARZLERAEZEAFAT—A
JDK SR A 515 5 R 2 bug.,

e TR IR PSS { ). 7E Java b, ARAE C/CH P —HE, HIRIE SR RF 045
Ay GEFEFRAPY) ., Java AT ACRSER I “ (7 JFaG, H )7 4.

KA A ARS8 285 i VP 2 U e . AT IR AEIC AR K465 | R X
Fo Aid, HTFE AT Java ka8 20, BRI AZEHT A B0 RSG5 WUk . 75 i
YRR S BMIGEIREAIR, FATA 23 TR A 44 KFE 5 il .

FA1E HAS 2 BEBR OG5 5 static void, MAEEANTYYEHR 3 Java N R ¥ 00 22 (1478 43 5
107 A2 5850 4 B, XSENERERM . BT E0CE: B4 Java IR F4R
WAAAT —> main Jik, AWK WF s

public class ClassName

{ public static void main(String[] args)

{

program statements

}

@ C++iERE: HAhH— L CH AR, —E il £OBA. Java td £ 5 C++ 89 £ A8,
{oif A2 £ Fofp ARF| R &, #lde, Java PHTAH JHHE T ENMEGF E Ak
RiEBF LA F &, MAERR &), B, Java P69 main 5 kL AA —Ash k.,
ik F A THE R C++ b 6945 A R T B4 (static member functions) + o # &, X 2 i &
HoE LRGN, LR F I ATERAE, Java P 09 main FELMAHSY, KRG,
5 C/c++ —#, 24 F void K FEXAFREAALEEL, P RFE 82 main 7 XA A
V% 4ihm “iB B 4o main F ik EFRE ) AL Java B AAZ 698 R A 0,
FRRARIEITTRA . wRABAEL AR F B w ey K AY, AR3E % Z8 A System.
exit 7 ik .

Tk, U Bt

{
System.out.printn("We will not use 'Hello, World!'");

— R RAG S BRI R IR G450, AEXA Tk R & —40EA . 9 RZHRF T
W —FRE, ATLAYE Java i) US040 T o 7E Java i, BT AT S ARG
R BT, AR AT bR, I, WAREE AT DO — Rl S 24T b

fE LIRS main 7 R0 & T —4ifa), JLOIRER: #— A SORfTHnih Bl 6 E.



% 3% Java 69k KFSFEFAEH 31

FEX L, T System.out X QIFE M T8 M println Jyik. HE, S5 () ATFEA
Jridio Java IR IE F 2

object. method (parameters)

XA T PR B

FERX ARG, AT println FFEOHERS E D FRBSE. X RS TN
TATRSE R ARTERR G Lo KRG, LM AT, (85 KIE A printin #62AEH K —17
ERoRE, HEEE A, Java 5 C/CH —FE, BRI S AT, (KEREH
STRA A TR I

5 HANR P B S P sREC—RE, 7E Java AR, TTRARA S8, T A —AEk
ZASH (AR LS HISEES) . M T—-DTk, IERA SEL 2 NSRS .
B, A ZH printin Jy ik HATEI—A23 47, TR wi i Ag ke A -

System.out.printin();

EFE: System.out £ A — A print 7 &, €AMW B G R AT, ¥4, System.out.print
(“Hello™) 47¥p “Hello” ZJER#4T, E@megird BRAEFTH “o” 255,

3.2 ¥

SREBAEFBOHET —FF, Java PHRTERGAS N BAETPATRF . B, W RAE
IR PRI R I B2 AR, WAL AT AT 2K . 7 Java th, £ 3 Fibs
R I B M U /7, HERNEMN 7/ THRBIA T4 2

System.out.printIn("We will not use 'Hello, World!'"); // is this too cute?

M AR R, Rl AR AT TR AT AR /7, donT LUBEH /% A */ A — B e dg
KAERFGEXR .

BeJa, 05 3 R R T LATDR A shit AR sk . XAPTERELL 7% TR, LA */ 450, SR
FEIFIE I 3-1, A RXFERITEAN N AR A 2 A OO I B k1 2 WA 4 550

#EFE8 3-1 FirstSample/FirstSample.java

L
2 * This is the first sample program in Core Java Chapter 3

3 * @version 1.01 1997-03-22

4 * Q@author Gary Cornell

5 ¥/

6 public class FirstSample

7 4

8 public static void main(String[] args)

s |

10 System.out.printIn("We will not use 'Hello, World!'");
11 }

n }
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© B%: flava, * ¥ EHREEE, LA, TR LKA /* fo ¥/ Fe4 K
e 2 #E, AAXBRBAG TRALOS—A %/,

3.3 Bk

Java Jit PSR ANE S L X SR AU R AN AR A Java i, 34T 8
FIREASEHY (primitive type), AT 4 FpR) | 2 FPgF 28 1 BT F468 Unicode Zhifit i 7 4%
HOCHYTFAT M char (52 WG4 char BRI FEYT) A1 AP T E5 BRI boolean Z5HY

ERE: Java A—AMEB R FIEEMHAMIEARE, @A "KM (big number)., R A
AR A KBAE, 12€ 3 R 2 —Fb#789 Java £ A, mA—A Java R, KREMEHLEm
WAN-BEw ik

3.3.1 EH

U] TR R BEAT /INECHB 0 BUEL, & ARV 8. Java #2436 T 4 Biae s, LA 2SN
2 3-1 P

% 3-1 Java E#l
i) FEEK BESEE
int 45 —2 147 483 648 ~ 2 147 483 647 (1E4f ik 20 12)
short 29 -32768 ~ 32767
long 871 —9223 372 036 854 775 808 ~ 9223 372 036 854 775 807
byte 171 -128 ~ 127

TEE RO T, int JEMR R . (HAE R s BRER LAY Je i A8, s 24l H long 2884
. byte Fl short 21 £ FH THEE MR H A, BIAT, I SCOF b el 45 s S ) i
A5 ) ek 1) AR

¥ Java ], RGBS i21 T Java [RASIOHLER G, BRI TR S B R 3
Y—AEE, SELEN TG AR FEEAE RS Z MU TR R Dl kg 2, 5
AT, C 1 CH+ FRFF T AR AS ] (R b F 88 VERE I R R R Y, PR s AT ] B i — N
32 AL FRES s T REFY C BEUVAE 16 PLARG it il kBB . i T Java BEIF LA IE
TEFTA BLES | EBRERS TS BRI IS F TS, T LA A B A8 78 (v BB 91 Rl A 20 [ e

K3 BUBUEA — N 28 L sk 1 (11 40000000001 ) . 7S #EHI B A — 1 i 28 ox o 0X (4N
0xCAFE). kA — a1 0, @ltn, o010 b A\dEdlrhig 8. fRWAR, /NiEHl &Rk LR
FEHIRW T AR SR 4 AS B /2 ) 4

M Java 7 JFUR, 0 E 2% Ob 58 OB s nf LA —iEdIE. i, ob1001 it 9. 34, [FIFER
M Java 7 JFUR, e al LB i o R RIZE, @il 1.000_000(=% 0b1111_0100_0010_0100_0000 )
FoR—AN., XEFRILEEN TFiEAES . Java Giias2s LBRIX S T RIZk
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@ C+H+FEB: ACHCH T, intAlongF LB KI5 B4FFS4%, £ 8086 XAfey
16 42403255 ERAHMAE 2 F%; Rk, £ 32454522 (b4 Pentium X SPARC) Lk,
HRKAEN A 4 FH, £, £RELEE FlongAh 45, £ed4latm®E b
AFH ., WTHAXKER, INABEFFERLFFRTRKEE, £ Java P, A
HBEERAMEBEOFIRELETFELEL,

E%, Java R A AEAT A5 (unsigned) X 49 int, long. short 3 byte £#,

332 FHHER
TR T2 A/ NBGRMEE . 7E Java T PREE 268, BRI TINZ 32 k.
£3-2 FHEKR

i FREEK BYESER
float 4 AT K% +3.402 823 47E+38F (HRAIEH 6 ~ 71%)
double 8 T K#) +1.797 693 134 862 315 70E+308 (XA ECH 15 1)

double F 7 3 B AU (1 BUEDRS FE 2 float 2RI MR (FF AFRZ R BSOS BERU(ED) o 46 K
S0 R P #RR ] double 25 . 7ERZIEML T, float JEAY ARG BEARMERS Lok, bR b, H
ARG BLIE A float 287, fildn, TESEREEURMIE, oi# T 2 EG 5

float KAV IBUEA — NG F 8L £ (Flan, 3.14F), WAGH F BF S 80E (n3.14) 2
AR double 26U, 44K, W rl LIAETF SEUHERHAINEEE D 50 d (flln, 3.14D).

R ToMER SR R R EHAE, Blde, 0.125=27 T ALK T & 0x1.0p-3, A+
B Ak TEP, A pATHRE, mAAe, EE, BHRAT#EH, HECKA T3
W, /MK FGT 2, MR 10,

PP (7 s BUE ARG 1EEE 754 A, HAACKRUE, R e T &om i A s i

B = ANFEIR 14 77 55 500
o [FEIFK
o UK
e NaN (RRE—PETF)

Blhn, — N IEEEBRLL 0 BZE R MIETST Ko H3E 0/0 B3 g FIr 45 - NaN,

FEFE: % % Double.POSITIVE_INFINITY. Double. NEGATIVE INFINITY #= Double.NaN
(VAR AR # Float £ R &9 &) A A TX ZA4F5HRGME, 2EEFREA PR VB,
A EBR R, RABEAAL N — AN E 182 FF T Double.NaN:

if (x == Double.NaN) // is never true
A “dEHAL” 69EARA AR RAR G, R, T4 A Double.isNaN 7 ik :

if (Double.isNaN(x)) // check whether x is "not a number"
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© BL: FEHMRERNTREEZENRLZGLRITIE P, #lde, 44 System.out.println
(2.0-1.1) F47¢p H 0.8999999999999999, W R Z A4 £ 65 0.9, X A4 NiE£6) 1 &
BE LT SHALRN b Rk T, A B RGP LA AT 54 1/10, i
AT T B Rk AR T o 13 —#F, wRERMAFTF P RAFAETENRE,
# R %4k A BigDecimal £, AEHEHANBXAE.

3.3.3 char ®

char BHRYFEA M TRR P P15, Ak, BESLCEA 2. W4, 472 Unicode
FLFal I —A char {EHiiA, 55 4b—28 Unicode “FAF T Z A char {H. A M TEA S B
Be i N

char J8Y )7 ] (R o 1 S5k . Bilhn: A SRS AE R 65 FT &R (19745 H
BYH A" AN, "A" EUE T A WFERH . char BRUGE W LIER b+ N SEE, H
LA \u0000 £ \UFFE, Bian: w2122 FnRiEMFFS (™), \w03Co &AM ik n,

B 15 SUFP S \u Z 08, AT — S8l T RN FRR IR 05 UT5, S E % 3-3. IifiiX
Sukl SRR AR AT LA BEAE N5 |5 09 A7 1 s A R b, filan, "\u2122' 5% "Hello\n"., %
SOF \u i o] LA BEAE N5 15 0 747 5 B F A SR 22 80 (i Al e G % U5 A T L) . il
.

public static void main(String\u005B\u00SD args)

SESE A AEEE N, \u005B H1 \u005D & [ 1] (%Y.

*3-3 FHRFHOENFT

BXFT B Unicode & X F B Unicode &
\b EY IS \u0008 i W | \u0022
\t il % \u0009 \’ gl \u0027
\n iy \u000a \ SCAHT \u005¢
\r 1] 4= \u000d

@ E: Unicode #3591 A £ MATRBZ AT E 4, Hldw, "w0022+\u0022" F R —
AW 315 (U+0022) 6L A5 M 09 F 4 % . SR L, \u0022 2 & AT Al 4k ", X
S1FE| ", R R AT E,

PR, —EELCEFPY v, 2B

// \u00A0 is a newline

LA —AEEAE, B AR AR W00A0 A — AN AT Bk, T@iX
AN iE#E

// Look inside c:\users

A FE A —ANE R, BA \u @ ARRE 4 ATt d 4
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3.3.4 Unicode #A char Z#!

BAE ST char 8AY, gEAAZ T f# Unicode 4fS#Liil . Unicode FTH T &4 FFr 4 HL il
(PR 7E Unicode th BLZ 1T, LA FZM AR MIRAE: EEM ASCI, FHIKEF 1Y
ISO 8859-1., &% #rfy KOI-8, 1 [Ef% GB 18030 Fl BIG-5 %, XAERL™ = 1 i ¥4 ] £ .
— AN TAE RS 2 A, AR RIS IR T A Rex AR K7 R
FHEMIE S MK EA TR flan, ALw HEFRRHBRE TS, i —s 5y
T EE A AT

BT Unicode 2t vy H 156 & S itk Se[m) 8, £F 20 tH42 80 4EACTHF I I shise it TAERT,
AT R PIAS Y A ACHS 58 BE A AR 3 b & FiE & 0 Ir A A bt st A R 25 )
B AR MY . 76 1991 4E %A T Unicode 1.0, 4B &5 H 65 536 MMURSE A E]—F 1
W4y, FERETE Java IR R 16 £/ Unicode FAF 8, XAES LAl 8 (0 FAFSE MR F %
HEFEARKM .

Toritdk, St B, AAERRA S &4 T . Unicode F4Tlld 1 65 536 4>, I
FEEHF RSN T REMDOE . HiEMEiE P RE ST, BAE, 16 1) char BRI & A
il R BT A Unicode FPAFIITRE T .

A — 2 AR E R — T Java 1B X AN B BEA J . M Java SE 5.0 JF
4. A% (code point) JEH8 5 — N gihS 2 o KA FARF R AAS{E . 7E Unicode prifEr,
AR RS, I EATSE U+, a0 U+0041 241 T F8F A i9S. Unicode i
0 LA i 17 AR AR A (code plane) o 25— MURS R BIFR R AR 6 %452 &%) (basic
multilingual plane), % s A U+0000 %] U+FFFF, H 452 i Unicode fUR%; HARH 16
ARG 5N U+10000 5 U+10FFFF, Hfl4E 284680 54 (supplementary character) .

UTF-16 Fitd % A A K (9 it 22 /R T A Unicode 1505, . fEIEARBIZ1E F Hld, B4
FAE 16 (iR, EE PR NARD LT (code unit) ; 1M 4l B 74K FH— xS RS S0
PEATORAS . IXRERG A 4 (7% A FE A B 2505 5 I v 2 R 2048 F0 9, Gl SRR R A
X X 3% (surrogate area) [ U+D800 ~ U+DBFF | F5—/~U%Hc, U+DCO0 ~ U+DFFF H]
FH ARG RIT |0 XA T8, FRATAT LM Al E — MU T R — A
PR, BB T AR SE — e . Bilan, O /\JuE% (hitp:/math.ucr.edw/
home/baez/octonions) i —NEUEAFFS, 558 U+1D546, 4ifi% ki~ LA% §o0 U+D835 Fi
U+DD46, (T4t 5k i HAASE A W http://en.wikipedia.org/wiki/UTF-16 ) .

7F Java 1, char Z8BI45A T UTF-16 Zatd i) — MU Ho0,

RATRF BN B AEFEE Tl char 2880, BRAEA LT ZALHE UTF-16 U ST, Sk
B ER A R S BRI B (A S&3X T 1T Y I AKEAE 3.6 1B .

3.3.5 boolean Z#!

boolean (fi/R) FKAIA WA : false Al true, FHRHIE B LM, EREMAMG/REZE
ANREVEATAH H .



36 Java oK

@ C++iER. £ CH P, #ALE E 354 7T AKX % boolean 1. 14 0 48 % T A /R4 false, Ik
01548 % T R1A true, 4& Java P B RZXAF. B, Java £245 i RA 85| T £ RMA .
if (x = 0) // oops... meant x == 0
FE CH+ P XA MR T A% 51517, B4 RS2 false. ML Java P, X AB &SR
bl miF, LREZEMAEXN x=0 Rebdkie A RIE,

34 T8

€ Java ', TR EARAT D ER (type). TE/T AR RIS, AR 9RMI0G T R4 2
Hij o X HLAI 46— i B AR B () s 191«

double salary;

int vacationDays;
Tong earthPopulation;
boolean done;

AT LAEE], BB, BT AR AROCREN Java 155, ITLLZRILA 54,
5 24 WO E AL REIT }\ﬁ'FH TR TR P Y. R, S REBRF i
HEE ML, Java b “FRET R BT BRI R, FREE A ~ 2t ~ 2 '$'
o AR E S T R F AT Unicode 4. 4N, £ & 1 5 al LAAE '“'i’u'f‘fi}ﬁ
A’y M ARTUH ro EE, RO 00 ~ 19" AT R RE S AR B AT ] Umcode%
7o H '+ Ao XFEMAF S ATRHIER R AT, S0 ATT. B2 P N F A
B, I HA/NS U AR 24 R R R A B
@ 2% R AL IR Unicode 54 % F Java ¥ 84 “FH", TyAL A Character % 89
isJavaldentifierStart #= isJavaldentifierPart 7 i% k4 %
@ =R KBS AL Java T, AAREAR G THORT P NEIATE. ERA
£ Java i B XA T LA R L F P,
WA, ANGEMTH Java REE AR NS GBS AR A HIEREE 79 &) .
AfPATE—f i B AR G

int i, j; // both are integers
Axt, AP FHBCR XS . 35— B N8 b AT DA S A A mT e
R oAk, EF LKA EHR, #Hlde, hireday #o hireDay £ BARFE M EF 4,
EXSHARRAGEZTHAT L, RFRERAERDE L £7F, Rid, EAHLE,
HERELEFR—AFHLT, TR, #FERFABLILPLAHEAL, bl
Box box; // "Box" is the type and "box" is the variable name
AR —EBRFREmERELZ LA EATR “a”:

Box aBox;
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341 TEMHRL

A —AERZ G, WARBETE A AR BT R, T AR SRR
A, BN, Java ZiFAHACH T I BE RS R IRIN :

int vacationDays;
System.out.printin(vacationDays); // ERROR--variable not initialized

T E A W AR R TR, SRR RS (=) M, MNHRE
i Java FIKAMAEFE S HA M.

int vacationDays;
vacationDays = 12;

AL AT LUK AZ ik i) 75 W A GG A E TR — A vh . filan .

int vacationDays = 12;

BJi, 7 Java HPAT LUK S B BCZEACRS h AT Ly Bildn, AU I B I U7E Java
e R BIEN

double salary = 65000.0;
System.out.printin(salary);
int vacationDays = 12; // OK to declare a variable here

7€ Java iy, ZASHE 7 WS ] REHREL AR AR — R, X Fh AR A
Jxll*ﬁ o

@ C+H+iFB: CRCHELETHENLEL, #ldo:
int i = 10;
A—NEL, W
extern int i;

R—AFR, £lavat, RESEEHFALEL.
342 EE
fE Java i, FIAICHET final R H B Bil4n:

public class Constants

{

public static void main(String[] args)

{
final double CM_PER_INCH = 2.54;
double paperWidth = 8.5;
double paperHeight = 11;
System.out.printIn("Paper size in centimeters:
+ paperWidth * CM_PER_INCH + " by " + paperHeight * CM_PER_INCH);

}
}

KT final FRX M B L BEBORME — K. —HHREZ G, sARRSIEN . I L,
WRARHI AR,
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& Java 'f, AR AT DI — DR P Ak ], Gl X e RN
Hihk . T RUEH OCHE Y static final BB MR R R IR IS B < 6

public class Constants2

{
public static final double CM_PER INCH = 2.54;

public static void main(String[] args)
{
double paperWidth = 8.5;
double paperHeight = 11;
System.out.printIn("Paper size in centimeters: "
+ paperWidth * CM_PER_INCH + " by " + paperHeight * CM_PER_INCH);
}

}

TETER, REARME T main FIERANE. KL, A6 209 oy kb ]
DU XA B L, IR B Wk public, B2 LA S04 it T PAfE X A
Hht, 7EXRWH, Constants2.CM_PER-INCH S 3 bE— N3 it

@ C++ R const £ Java R B W A4 F, LA ATHEAEM, J£ Java F, 544k A final
LR E

3.5 BT

£ Java ', B ARZRL . - */Fan, wh, . BRER. 4BY5/ E8BHHA
PRV O, RN BERRI W, KR RBRIL . B R AR AR RIS
% Fm. B, 152%F 7, 15%2%F 1, 1502 % T 7.5,

TR, R 0 BRIG S A, N AEOE 0 BRIG ST S5 Kl NaN 4521 .

R TAMMA Java i 0 B AL — RRAEMAEBM LB, F—EHE L%
BRI RAHFGLER, S THFEMNERERF, FRIHFGTHMM TS B, double
KA 64 1L A — AR, MARAREENROILFETHE, XLFHEERMT
b it A2 6 i FAR A Blde, A TFE:

double w =x *y / z;

% Intel LB x*y, FEKLREMES LN FAR T, Bz B4
BT A 6445, XA T IR — AR mtg eyt 4R, F LT AR ® &~ A5 E
(2, IANZERTREBEEAENE LML RR—4, Wik, Java B
04 A HLTEHLE BT AT 0 o ]t FAR oL B AT AT . X APAT A il B T B S A R0 R T,
A RTS8, Bl T SR AE T ARt 1), AT vA Rt S R b LR
LBt B1% . Ak, Java BAIRGHIE T ARINT AL S AL R Z A A A6 o
B, FF TR, EFIAFERLT, EMAGETHFAFT PR ALERRBT EAOHE.
fa%, s+F4& 8 strictfp X4 FAFILH ik LM R PR GFETARERTHRAENLE
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R #l4e, TvA3e main F FARiLH

public static strictfp void main(String[] args)

FTA&, & main 5 & PO AIEAREEN RGO FEHL, wRE A LiFTH
strictfp, X ANE o 69 BT A 7 kAR RAR A 2 AR 0 Bt OE

FERRag it XFBUE T Intel REBTH, EXKAFEALT, PRALRAFERT &
#9483, (2R AR A T R R (Intel 25K £ AN REM F AR MAR) . B, XA
F X EAAULE T RAKIAGF X RE A, WRA S IA T AE S,

do REAFMAEIANER, LEAN L (A, Rk SHEZF R, FLEBEHERE
FREM, £AFHF, HRER strictp 2425,

351 HFIPESEER

& Math ep, AL T & Rl R B R R0 S AR 265 B RE P I, 7T AT 221K pR
B ATH
AT — BT IR, ATRAREA sqrt Tk

double x = 4;
double y = Math.sqrt(x);
System.out.printIn(y); // prints 2.0

7ERE: println 7 ik Ae sqrt 7 ik A A £, println F & 422 System.out 5 &, 122,
Math % ¥ 84 sqrt 7 H LG R §, XA T EMAABEFT k. AXBEH k6#
mNBIHSAEF 4F,

16 Java 1, WAREH, HILTZEMEBIT Math 28209 pow Fik. 154

double y = Math.pow(x, a);

By BN x B a kK (xa), pow 1EA P4 double KA S8, HiRg [nl 45 R H
double 257

floorMod 77 ¥ i H Y & ff th— KM E A X BR B E, % EREAKX n % 2.
FiE A NARAGE, andR n R, XANFEH 0 IR o BAE, REAXWH 1. 4K, B
Ak n BB WE o R, XX -1, A7 itEP T ELE, S31H A
HE R, B AR BBR A AR A T SR ERBOZ AT kb3 . BOF AL A AE R AR FE X —
AN (8] “BRJLELE" ) ). RECERE= 0. Ak, HRH A BT R
B brrse, Wil 7 —8E A B E PR ERA T (ERHL

I8 8 e 11T o < R B 2 o O VA o 8 o e D I R S T2 R =
— AR A0 ~ 11 Z A%, XARI . (position + adjustment) % 12, Aif, XA
#Ooh S E AR PRATRES B — s, LB A—A 3%, &M ((position +
adjustment) % 12 + 12) % 12, ANE/ERE, BZEBRMII

floorMod J7 =i X N RIIAS 545 T« floorMod(position + adjustment, 12) S 2155 —
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0 ~ 11 Z A8 GRi&igt, X THERE, floorMod 2313 8| A BAS AL, A i iX Ry i AE
AR B L)
Math S E{I |05 KA PR

Math.sin
Math. cos
Math.tan
Math.atan
Math.atan2

ATHR BB R E Y S PR SRR RA 2 DL 10 KR AR £

Math.exp
Math.log
Math.10g10

e, Java AL TS T KR Rl e B A UT U :
Math.PI
Math.E
@ BT FLERFHELFEFLWAMITE “Math”, REAER I THHMET @
EATARAGET AT .,
import static java.lang.Math.*;
) .
System.out.printin("The square root of \u03C0 is " + sqrt(PI));
EH4FPHTRBETAL
ERE: A Math 2P, A TiAR| e bak, FTA &9 7 ARG R T SEALE R T e 4
2, WwRFH AT AT LR ILEITREE F 266, A ELZEA StrictMath
£, BEM “AwAAe Math &7 (fdlibm) ERILE, ARKENAFE LIFEIARE
R A A R0 IR AR B A A www.netlib.org/fdlibm (% fdlibm # —AS R HARAET
% N SURE, StrictMath 5k 2848 IEEE 754 Ja A, €818 FH vk “e” k),

352 HEXRBZERFKGR

25 B — R B S R e Ry o — R BB TR 1 3-1 4 i T B R R 22 ] i A 1k

FEIE 3-1 AT 6 ek, R LG R BRI, 47 3 MRSk, £l fe4K
WA FES . N, 123 456 789 JE— AN KEE, B EIINIELL float 2SR T figie Kk
N . XA R A N float ZEMURT, S BIRREA/ RIS R, HAK LT —%
RS

int n = 123456789;
float f = n; // f is 1.23456792E8

A b B T OGRS (Bl n + f, n 2R, FORVESED, SRR
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PRV A R R —Fh ISR, SR )G T
o UIEPIANRVER A — 1 double M, 5 — NMRAEROR &544  double 255,
o I, UEH AP —ANERAEBUE float 288, 55— RERCK 2564 float 255,
o N, AnRIrh—AEAEBUR long FRY, H—NMRVEROE S5 N long 5,
o I, WA ERAERCERNS B I int 285

‘ char '

P 3-1 BRI W] (43 1

3.5.3 EHERIFER

FE L/ ES], fE R, int ZERI K2 A S AR double 67U, {H Y
— 7T, AT 2K double A int, 7E Java H, FRUVFHEAT RN B 2 1] S R R A
MR, ATRE SRR G0 EXFMTLLT, Wi &4 £ 2 4538 (cast) SLHX
e BRI ARV A TR AR SURAE RS 5 45 AR BRI F RS RY 1 R R e e g 78
Y. Bl

double x = 9.997;
int nx = (int) x;

XAE, AREE nx BUMEN 9. o il KU 4 0 i AR /INEGHR B V7 ST E e oA Y
WRAB R SBOHATSAZE, DMERR L 8 (FEREZEN T, XMRIEESR
F), AR5 24 Jf] Math.round J7¥s:

double x = 9.997;
int nx = (int) Math.round(x);

BUTE, ZEH nx (OMEN 100 PR round MR, hSRT E TSR IR (int) o JLJHIN
J2 round Jy iR I A5 RN long KB, i FAAEMT R ZARIATRENE, Bl A7 (A i sCa 5
TS5 A REEHS long L HUFL LAY int 284

Q@ EE: wRABHF-AMMA—FERRAERA S —HEE, HIARLET AHFELY
AFEH, SRFABMHR—ANTLREGME, e, (byte) 300 & % FR{EH 44,
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@ C++ER: RE 4 boolean ¥ 7 5ALATH A £ A 2 M 84T 3R 4] £ A 453k, XA T AR b
RARR, RARTHAE L FEEHFRERHBRABMMER, TR &4 A
#*ZXb? 1:0,

354 HEWMEMZER
A PAERRAE P —ocis 804, X — AR RS e sian,

X += 4;
T
X =X+4;

(— i, SHEBEANTE = S0, W *= 8 %=).
EE. WwREEAEH ML, REAL EAMBAERGERRR, AKX AR LR
e, 4o, o x Z—/int, WL TFE4

X += 3.5;

ALk, Hie x ZE A (int)(x + 3.5),
355 BE5BHBEER

MR, FRIF DVAREGE N 1, W1 B AR e W ERE . (E Java th, S T C RN CH+
A, WARAE T 8 FEOE AT nt R AR B n 9 SATIE N 1, n-- PKE n BO1EDE 1. )
wn, PARARHES .

int n=12;
N+

K n (ECK 130 T IXSia AT U R B (e, Fr LVENTA RV R B RE R B (e o,
4+ AR
B4 S8 S R SR T VY 75 W w11 e 1 S P et K G e (B O/ LT - S 7 W

WA —F R B s S BRRTEIE U S AR A N 1 sl 1. UHAERA AP,
THESA T . ATEIE R S 1 e O8N Sl AR B ORI

intm=7;

intn=7,

inta=2%*++m; // nowais 16, mis §
intb=2%n4+; // nowbis 14, nis 8

AU B AR ++, RO XEER SR A S i AR, i HL 23 ki A bug.,
3.5.6 ¥ %# boolean IZE

Java & R RIZHAT. ERAMASENE, vTLMEHBASS == fill,

3 ==
M A false.
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FAMTLMER 1= KA %, Biln,

31=7
HI{E A true.

e, WAELFEHE <OUNF), > (KF), <=UNF%ET) f>=(KT%T) 887,

Java T T C++ Mk, i && B8 5" B8R4, 1 | #x2HE & 28
o M I1=ZBAFT AR, BOCS | siEBBAEERAT. && || BRI HE" F
AORIER . RE - MRERC LS e RiAUNE, B MMEBEEALITHR T, W
RH && BEFEIFPANRILL,

expression) && expression;

M HE B EIE—-NFAXWEEN false, IRAERHATEEN true. KL, H_AE
BFEALTTE T o T LARHX — Ok iR Blan, 76 Fmif Rkt

x!=08& 1/ x>x+y// nodivision by 0

MR x T 0, WAFE_IoMASHR. Bk, W xHmo, AR 1/x, &
PL o iR 2 I,

K, RS —NFIARX N true, expression, || expression, BIEEE F 814 true, LT
RS AR,

BJa—, Java R OCERAERF 20 . XAEAERARMRA . WORFRMN true, T
FixX

condition ? expressiony | expression,
MHBE—AFERE, TS AFEXE. Fn,

X<y?x:iy
gl x Fly PEUNG—A
357 fIEHEH

Kb PRI A Y, AT AP X A R BB O A L e AR o X R AT LA A HE
SN % Gl E S VA Ve K ROk

& ("and”) | ("or") A ("xor") ~("not")

BB AR A R, BN, SR n R A EBCR A, T H A R R R 0 A
MBER A 1, W

int fourthBitFromRight = (n & 0b1000) / 0b1000;
SR 1, BUEEE 0. FIH & I A MUHE MM 2 AR, AT DT, i R ER
R —{L
R, BRAER AL, & | EEFLAFE —AHF R, XLiEHHE && F= || &

HAREM, AT &P | BEFRKR B8 FXARME, LR, FHHFLER



44  Java HoH#HK

2 A B A Bt

D38, AT >> M << I TAPRAA e RS 5 AT RS L B T A O S8 I A I, X
P AT 2AR -
int fourthBitFromRight = (n & (1 << 3)) » 3;

i, >>> B8R 0 BaE i, X5 >> A, B SRS, AFEE <<<
BRAF.
Q@ BL: BLEHANERERE LRI GIEL (R ARIFEHOE long A, A APH
T BB A RAEHAL 64). fldn, 1<<35 A% FF 1<<3 &8,

@ C++iEEE: £ CICH T, T“ﬁﬁ>>“*ﬁﬁ*§ﬁ ¥ RAFAL) ERF AL G
Z0)., FAETARFRL P &SGR EM—FME, XE%RAE C/CH > B HFAT R
B R 4 R TR AR T LKA L. Java 0 R Tkﬂfﬁk&

358 HESHEHEMFRF

R34 G5 TR WEORAE IG5, A SRS 1 ia AL e iy
APHEREL TRl —ANGO AE SR IR A BT U F A THESE (BR T R rh 45 I I A 4 A A8 A
fho) film, thT && MRAHIL | MRS, FrRARA

addb||c
i T
(@d&b) || c
XAy += A EGIBTAT, FrARIA
a+=b+=c
THT
at+=(b+=0

WAL b +=c IYZER (I E ¢ ZJE o) 3l a |-,

@ C++EB: 5C ‘XC++ RF, Java RAEAEFEHH, R, TAL foriBd 05 1 4o
% 3¢y PRALT S RAREXIIR,

*®3-4 EBEHFMER

E B #& ZaH
[1.O) (Hrkm) WAl A7
Ve b —— o+ (—JCia 8 ) = (—Jtia ) () (i BB ) new MAT ) A
*/ 0% MAE ) A7
Py M fiaf A7
<< >> >>> M/r‘;‘]ﬁ

< <= > >= instanceof e ) 44
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(%)
Za
MZE 47
PR
PR
T A
P ADES
MZE 47
WA A
—= *= [= Y= &= |5 A= <<= >>= >>>= MAT 2

I
i
&N

I
T

=g — > g |
G0

4
Il

359 MEAR

A, ZEAPERE - NARGESN. flan. #EMRES LRI A/, b,
KABAGX R F . MR, oT LK X 2 RF 5l 4mfi% ol 1. 20 3, 43S, M, L, X, {H
XFEAFAEE —E B . 7R i PR AT BB ORAE A R — MR A (0 5 m).

EEXFIXRPE AL, TTLL A 2 SOBEERL . MO KRR BRAN 44 194E. i an

enum Size { SMALL, MEDIUM, LARGE, EXTRA_LARCE };

BUAE, AT LA B X RS AR A AR bk

Size s = Size.MEDIUM;

Size Z R 25 B HAEAEARIX MR I 45 IO A2 E, ol null {H, null #RiX
AR BB AT E .
H MR N BB AR 5 AR

3.6 ZFE

MOHE 2 i, Java 745 Bk & Unicode 7 £ ¥ 41, # &n, & “Java\u2122” B 54
Unicode F4F J. a. v. a fl ™, Java A WE R FLFHER, MREAEPRME Java FEFEFRAL T
—ANFE XK, AR E SR 4 String. AN LG |5 5 E K B A4 Hi AR S String FE A9 — 5L
i -

String e = ""; // an empty string
String greeting = "Hello";

361 F&#
String Jf) substring 75 AJ LA —MER M FAF B S BUR— 75 Bilan:

String greeting = "Hello";
String s = greeting.substring(0, 3);

BT — R “Hel” HMAFR
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substring J7 kMY AN SHUE R BRI M E . XEEEHIMVER 0. 1 M2 (A
0 %2, 4550 M 2) B 74T, 7 substring T 0 FFEATHEL, BRI 3 Mk, (HAME 3,

substring 1 TAE =04 — ML B5HHE FHROEKE ., F45H s.substring(a, b) 19K &
M b-a, BN, FH “Hel” AYKIE N 3-0=3,

3.6.2 HiHE
S R ZRINRRIF RO TR R, Java i 5 RV + S (BHE) MASFERFR,

String expletive = "Expletive";
String PG13 = "deleted";
String message = expletive + PG13;

FaARfRASK: “ Expletivedeleted” WXZ570 i message (VEE, BARZ B BAT A4S, + T
G T A EAF R DA )

AT RS R R O TPHERT, 5 E R R (FESE 5 wEep ]
LAEF, ATAT—A> Java XFGA0 T AR PR 5 ) o il .

int age = 13;
String rating = "PC" + age;

rating W N “PG13” .

ORARRE I B e A b B

System.out.printIn("The answer is " + answer);
O —AmikniEm), JF S TR Py B 25 3R (R PR is R TETINn ©— D346, Hinil
AL 2 Fax A48 )

R IR A TR P&, &R, ol LU join 51

String all = String.join(" / ", "S", "M", "L", "XL");
// all is the string "S /M /L / XL"

3.6.3 ARLFEHH

String WA UL T4 2 PR ik . WAR A HD6 greeting [N &2 “ Help!”,
ABE R greeting (57 AL B FAHESCN “p” A1 170 KX T C BT BROREE,
W SBEIE T Fo ifMBUoX N AT ERIE? 18 Java PC X HERAEAR R A S . iR I
BTAE, R EPHE DR AT R

greeting = greeting.substring(0, 3) + "p!";

X AR B PR greeting MRTHAECH “Help ! .

T ANGEE K Java P45 B AT, TLAAE Java SCRY 4 String JEX RN R T L F
b, WY 3 AR BT 3 —FE, FAFHR C Hello” AZEELEFATH, e 1. 1H1o ML
AT A, MABRE UL P R — 74 49K, ATLMB U AT H L B greeting, iL'E
SURSI M FRF e B an ) ol LORFAF K 3 AR A8 1 URAF T 4 —FE
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XU B SRS T TRORE? BRI S — MU e A — B 7 A e
Infaih . ZBERE. Xy, hAXr. B, EEPHE “Hel” 1 “p!” EGIE—ANEHFEA
BORMEA S . (B, A FRFRHA ML WiFssal L Ffrae 3,

R TR EARN TAEI S, o LIRS & R A4 R AF I A S A fitt b . AP Ep AR
fe e AR O . WUORE ] — DR AR, AR R S A 0 AT H A A )
BFAF o

B2, Java BB FE A I Ok (9 @ RCR g i i FAREL . PRHE7 45 8 B ke (1
RE. B&F -TEF2EH: ROTFTEBNFRFS, MEEEFTENZHRIITHE (B
—FRBISMEBL, Kok F T SO ol A 00 BN A B ) A BRI AR E AT H . MK, Java
PBAE TSI, 7E 3.6.9 T TEAENA) .

@ C++ B £ CAA R H— KIEhk Java T4 $ 6904, AREEE, BARMNEE
FRBINAZFTHAHN .
char greeting[] = "Hello";
X APINIRAAEIR G, Java T4 $ KB EM T char* 354t
char* greeting = "Hello";
Y KA B —ANFH BB greeting 69 BHE, Java KA K Bt 4T T 5] 384F:

char* temp = malloc(6);
strncpy(temp, greeting, 3);
strncpy(temp + 3, "p!", 3);
greeting = temp;

8%, LA greeting 35 @) F 44 $ “Help!” . Bk — & %l B 6§ CAA i LKA
Java i& k&b —i% $ 69 stmepy AR ERF 5. Rd, R greeting KT 5 SF—AMAX
I

greeting = "Howdy";

BZHBEAREFEARNARRBR? BE, REFHAPAELEY., +HFiE, Javatf
A Z AT R e, R — &ﬂé%ﬁ&MT,%%ﬁ%Aﬁi@&

2t F — %4 ) ANSI C++ & L84 string £ 6§ C++ 425 5, 2 & % ALA Java #9 String
KA F AHAFE C+tstring H Z L AT RNAFG i@k, AFTELTBIMES .
AL E R XPITH., KM, CH+ FHA SR TH R, LA, TAEAF
HEFHENTH,

364 KNFHEREEEF
AT LU equals J5 32 RGN P AN T4 BROR AN AF o X TR

s.equals(t)

WRFAF SR s G4 A, WERE true ; AW, &M false, TEIERE, 5t o] LUEFAF
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AR, AT PUR AR b B, RARIAAUE A

"Hello".equals(greeting)

SR P AP R A, AR IX 2 K/ NS, nf LA equalsignoreCase 51k,

"Hello".equalsIgnoreCase("hello")

— 3 AN EAH ] == 2 FEAFAG U WA AT R A AR ANETEAT H BRSOl AT R
JEACE AR AMLE L IR, AR EAF R ECE AR N B BT R (U,
SEAAT AT REKE N A AH RN 24 P45 H i 4 DU A AN TR A 1

String greeting = "Hello"; //initialize greeting to a string
if (greeting == "Hello") . . .

// probably true
if (greeting.substring(0, 3) == "Hel") . . .

// probably false

U HE AL IR 2B AR TR) 0 7 £ H3 2 S ] LA ] == 38 AT A I 5 AR A . HSERR I
AT ZR s 5209, i + 5K substring S84 " AR A MO A L =0y . e, TR
Bl ) == i A AT AR A AR, DR AR T i IR RE () bug. AR LA, XD
bug FRAR AL 2 (1) [ Wk PR %

@ C++ERE: s T T HALMA C++ 89 string K9 AR, E T4 AR 04 B 4& — 2 T 4F
B, C++ 8 string £ F R T == B LA MEAN F A4S ARG F L. TH Java ik
HRMEAF X, COFHE ARk, BRERR" SHMA—H, 12t iTaF X,
Rt X LM T84T, 153 6930 F R iz AE st + AR LB T4 ok 438, BPE T L
—iEfg, SR, BHETHLEE-ERK BT,

CHAZH R FRAE A == - F 45 $ #4704k, M A& A stremp F 4%, Java #9 compareTo

F ik stremp TAEM, Hb, TR A .

if (greeting.compareTo("Hello") == 0) . . .
Fit, £ A equals AAL K E A FHW.

3.6.5 ZHE5Null &

Zeth BRI O ROFAEE. AT T AR — A L A s

if (str.length() == 0)

[

if (str.equals(""))

25t —A Java 34, A AR (0) MINE (25), Aid, String 48 18 0] DI
T — AR, 44 0 null, X 7R HATBA AT 4 51248 B OCHE OCT null A3 245 5
WS 4 85, ERA—DFERF A RSN null, BT &M

if (str == null)
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AR ERA DT R BEAR null WAHZ i, XFEOL T SR 22 LT %44
if (str != null && str.length() != 0)

HAEEKAEset A hnull. EH4ESEFD, WRE—- Tl E EREHTE, SHHR
FEiR o

36.6 WRS5RBET

Java 45 H i char [E)F A . M 3.3.3 73 “char BH” B2 FF, char FEH 2 —
MKl UTF-16 4t %7~ Unicode 5% s (9RAS BT, KZHM % M Unicode “FAFEH —MX
MR nT AR, MR 74 e 2 — xRS T RR .

length J5 #K5R 81 R H UTF-16 4afi% 2R 1945 8 F-4F 82 ity 2 AR oo it . il

String greeting = "Hello";
int n = greeting.length(); // is 5.

ARG R SLPRA KT, BPRY SRR, ATRAEH
int cpCount = greeting.codePointCount(0, greeting.length());
P s.charAt(n) ¥R [B147 B n BB HIC, n AT 0 ~ sdength()-1 Z[H]. fi4n:

char first = greeting.charAt(0); // first is 'H'
char last = greeting.charAt(4); // last is 'o'

LGRS, DO T8

int index = greeting.offsetByCodePoints(0, );
int cp = greeting.codePointAt(index);

B EMT C A CHt, Java sHFH$ P 0RABETFAL S 0 F 45314,

WAL RIS BT I K AR/ VR ? T R T S )

© is the set of octonions

{# Fl UTF-16 i 2R 7450 (U+1D546) T 5 iAMUES Aot 18 H

char ch = sentence.charAt(1)
IR B A — A2, RO MRS Hot, N T kX Sl 8, ANEAEH char 68,
XKRIEZET -

WRAE T — e, I AR ER T MY, ATLMER Rl

int cp = sentence.codePointAt(i);
if (Character.isSupplementaryCodePoint(cp)) i += 2;
else i+4;

Y LU T 5 i) S B R A
i)

if (Character.isSurrogate(sentence.charAt(i))) i--;
int cp = sentence.codePointAt(i);



50 Java HSH ALK

WAR, AR, L) 0 Ik 20l ] codePoints J7 %, ‘BN A int {9 W,
BEAS int (EXPN DA (FORES TTAYES 2 BErbishie) . af U e gl -8l (W 3.10
), PRk T

int[] codePoints = str.codePoints().toArray();

ez, SRRV — A AT, AT ARG s R R (TRAT PR A5 4 T Ea
S i PREOR new 154 )

String str = new String(codePoints, 0, codePoints.length);
3.6.7 String API

Java "4 String 240 7% T 50 240k, A ANBUF R4 K ZBEARA ], 0] DA AR (d
FHR S EAR S & . Fling AP R T 300w HIA .

R TR, AP P4k APL 2B AA B TR Java & AL 5 %4230 (API),
#F—/~ API 49 ;2 F AR VAT 4w java.lang.String 9 £ & T4 . (java.lang &L49 &2 M £ 5 4
FHBME) REZBR-ARSANFEN LT BB SR REE .

FXE, —FARINEENEATA T R, MARB—LZFTRGT &, FARZG
FRLTHE, TEGFEINRFERAAFEINLA GEAE 3.68F)

XERGN BT HARORAS, wREAFTEREZIMRARZI G MG, o8 H
— AR R AT

an| java.lang.string 1.0
e char charAt (int index)
[l 255 5 Ao B A9 ACS BT, BRAEXT IR JZE A9 ACRS B oo ISR, A7 DU AS 75 489 H X
}J{Z«,
e int codePointAt(int index) 5.0
A [] B 25 5 AV B T A A A
e int offsetByCodePoints(int startIndex, int cpCount) 5.0
IR startindex RS 5T 4G, 1788 cpCount J5 A% 551 .
e int compareTo(String other)
P B MU, WA FAFERALT other ZAT, IR [l HUEG WERFATFERAL T other 2
Jei, RE—ANEEG DR TR A, &M O,
e IntStream codePoints() 8
B XA PR A S — AR A P toArray ¥ EATTBE— B
e new String(int[] codePoints, int offset, int count) 5.0
JHEAH b N offset JTHR 1Y count N5 5 b i — N F 45 H -
e boolean equals(Object other)

MHFFFHR S other #1145, 1R[] true.
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boolean equalsIgnoreCase(String other)
WRFFFER Y other #1155 (ZBEK/NE ), R[] true,
boolean startsWith(String prefix)
boolean endsWith(String suffix)
WAL LA suffix FF3kak g5, MERE true.
int index0f(String str)
int index0f(String str, int fromIndex)
int index0f(int cp)
int index0f(int cp, int fromIndex)
iR 0] 5 FAF R str s fURS AL op PERCAYEE — A FHR IR AL B . XM B AR T] 0 5
fromIndex JFUATHE . WHRAEJELR & rPAAALE str, R[] -1,
int lastIndex0f(String str)
int TastIndex0f(String str, int fromIndex)
int Tastindex0f(int cp)
int Tastindex0f(int cp, int fromIndex)

IR ] 5L str s URS AT op DERCH SR — A TR TR A B . XM B E R R
¥igal fromIndex JFUfT15E .
int length( )
AR ] A R I
int codePointCount(int startIndex, int endIndex) 5.0
iR [1] startindex il endIndex—1 Z [B] A CAS S0 . BoA OO S A AP H AL .
String replace(CharSequence oldString,CharSequence newString)
R A — A FrE A XA AT R newString { U JELIA 745 28 T A 1Y oldString., 7]
PAH] String 8% StringBuilder X} 44§ 4 CharSequence %4,
String substring(int beginIndex)
String substring(int beginIndex int endIndex)

— MR X R E R T B A beginIndex 3 52 F5{ endIndex—1

m%ﬁﬁ%ﬁmo
String tolLowerCase( )
String toUpperCase( )

R A —ANH AR . XN R R AT R R RS F RO/, 83 R R
Frep P Ir e /NG FRERUR T RS 55
String trim( )

—ANHFR . XA TR T IR AT A Sk AR A A 2 A%

String join(CharSequence delimiter, CharSequence... elements) 8

—ANETRE, RS ERE R ERTA TR
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ERE: £ APLE# P, A —2b CharSequence £ 69 Sk, XA —FPiE o £ | A FH
PASETEANED. FOTHANBESALABRTERGAL, AT Emid 2L 45
— /™ CharSequence %, 7.4 7T vAE A String £ 7 64 55 A&

3.6.8 [AEEHL API 3044

(E Qs i B A 00y, String BALSVFZ ik mibL, fEARMERE P AT L TN, ot
PO . AR A B R A R AS AT RER s . R, Al AEZk AP
P, A nl DA e SR ESS B D T AT 2SR . APL SCRY S IDK 3878, B4t

HTML #8308 1130 U 2545 1] 224 IDK (1Y docs/api/index.html f~ [ 5%, 5k o] L7 31 (%] 3-2
JIF 5 (14 o

) Overview {Java Platform SE 8 ) - Mozilla Firefox

€ A https;//idocs oracle.com/javase/8/docs/api/

Java™ Platform
Standard Ed. 8

1 Java™ Platform
All Classes  All Pr¢ || PREV NEXT FRAMES NO FRAMES

Packages

Java™ Platform, Standard Edition 8
API Specification

av. plet

. - )
1 This document is the APl specification for the Java™ Platform, Standard
|| Edition

AbstractAction s |
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compareTolgnoreCase #4%, 5237 #| compareTolgnoreCase Ji i i 4ifik



} String (Java Platform SE 8 ) - Mozilla Firefox

€ | 4 https://docs.oracle.com/javase/8/doc ?,'/a'p;} -

Java™ Platform
Standard Ed. B

Java™ Platform

All Classes Al Pn:é PREV CLASS NEXT CLASS  FRAMES NO FRAMES |

i > i
Packages t SUMMARY: NESTED | FIELD | CONSTR | METHOD  DETAIL: FIELD | CONSTR | METHOD |
java.applet L compactl, compactz, compact3 |

javaawt b java.lang

StreamPrintServiceFal? Class St"ng‘

StreamReaderDelegat]
StreamBesuit f
StreamSource {

{

java lang.Object
java.lang.String

StreamSupport

eamiikenie
Streamikenizes | Serializable, CharSequence, Comparable<String>
StrictMath i i

All implemented Interfaces:

String | !
StringBuffer | . . .

StringBufferinputStre public final class String

StringBuilder extends Object L
StringCharacteriterat implements Serializable, Comparable<String>, CharSequence
StringContent {
StringHolder The String class represents character strings. All string literals in Java

StringlndexOutOfBou programs, such as "abc”, are implemented as instances of this class.
Stringjoiner ﬂ

|
StringMonitor Strings are constant; their values cannot be changed after they are created. ‘
StringMonitorMBean String buffers support mutable strings. Because String objects are immutable ‘
StringNameHelper | they can be shared. For example:

St ader Y !
\_‘_M 2] String str = “abc"; _ [~]

[¥] 3-3  String JEAYFH A

@ B L bl % P4 docs/api/index.html 7 @ — A5 4
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Method Summary

All Classes  All Prq

Static Methods Instance Methods

Packages
Concrete Methods

) Deprecated Methods
java.applet

Modifier and Type Method and Description

char charAt(int index) |

StreamReaderDelegat Returns the char value at the specified index.

ramBeadert |
StreamRBesult ! i i s
e A int codePointAt(int index)
StreamSource :
StreamSupport Returns the character (Unicode code point) at the
StreamTokenizer specified index.
StrictMath | . ; X
String | int codePointBefore(int index)
StringBuffer i Returns the character (Unicode code point) before
StringBufferinputStre the specified index.
StringBuilder
StringCharacteriterat int codePointCount(int beginIndex, int endIndex)

StringContent
StringHolder
StringindexOutOfBou,
Stringjoiner “
StringMonitor
tringMonitorMBear
StringNameHelper || int compareToIgnoreCase(String str)

Compares two strings lexicographically, ignoring

Maae;ww,
2l

¥l 3-4  String 2 kY NG,

Returns the number of Unicode code points in the
specified text range of this String.

int compareTo(String anotherString)
Compares two strings lexicographically.

<
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} String (Java Platform SE 8 ) - Mozilla Firefox

java™ Platform
Standard Ed. 8

All Classes Al Prd public char charAt(int index)

Packages 1 Returns the char value at the specified index. An index ranges from e to
length() - 1. The first char value of the sequence is at index 8, the next

java.applet 1Al
Tf at index 1, and so on, as for array indexing.
& A4

StreamPrintServiceFal2) I
StreamReaderDelegal value is returned.
StreamResult

Specified by:
charAt in interface CharSequence

StreamSource
StreamSupport |
StreamTokenizer |

Parameters:
StrictMath . .
: index - the index of the char value.
String I
StringBuffer 1 f; Returns:

StringBuffer mpulsnc!:
StringBuilder i
StringCharacteriterat

the char value at the specified index of this string. The first
char value is at index ©.

|
If the char value specified by the index is a surrogate, the surrogate .

|

!

|

|

|

|

|

I

|

1

|

StringContent 1 Throws:
StringHolder | IndexOutofBoundsException - if the index argument is negative or
::”"g""dem"mmo“ [ not less than the length of this string.
ringjoiner
StringMonitor }
StnngMonitorMBean |
StringNameHelper | | code |
er | |
e T L . L [~
4 nuhlic int codePnintAt(int index) -

[¥] 3-5  String Jrik R4 A

3.6.9 HMEFHFH

AU, BN AT AT, B, Heeeok A SCF R R R SR
PR ER R 2R B H IRBCR LR, BIREETF TR, A H String X4,
BEFERT, MORP2sial, i StringBuilder JE5k ] L 6 4~ [l KA

R L2 /DNB P B — TR, IBANZIE M PR Y. B,
e N F RS O SR

StringBuilder builder = new StringBuilder();

MG BN WA, s append 5.

builder.append(ch); // appends a single character
builder.append(str); // appends a string

17 TR AR R 8 toString 7%, # 0] LIAS 3 String Xf %, Hrh & 7 8%
USRI
String completedString = builder.toString(Q);

8 £ JIDKS.0 ¥ 3] A StringBuilder % . iX A~ %4947 & 2 StringBuffer, 2t &4 A &
1%, 12AHFRA S &R T XMATRRIM L FHGRE, LRTAFHEE-NEE
A2 p g4 (il F ARL X AE), W R 3% A StringBuilder %€ . X A~ 49 APl Z AR 49,

T API{ERAL & T StringBuilder 281 d 2 % .
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[ar| java.lang.StringBuilder 5.0
e StringBuilder()

i — 2 TR R 28
e int length()
AR (T4 AR R i v A B R
e StringBuilder append(String str)
BN AT EIFIR 0] this,
e StringBuilder append(char c)
B fN— MU B IEIR 9] this,
e StringBuilder appendCodePoint(int cp)
B, IR AR — A B MU I FR ] this,
e void setCharAt(int i,char c)
o 1 MU SSTIRE N co
e StringBuilder insert(int offset,String str)
£ offset {7 BT A — D FAF IR 1] this.
e StringBuilder insert(int offset,Char c)
fE offset 7 B4l A — MG HLICIFR [E] this,
e StringBuilder delete(int startIndex,int endIndex)
T B A% fE M startindex % —endIndex—1 AYXFSBATTIHIR ] this,
e String toString()
iR [ —A> S H AR g2 R N A AH R AT e

3.7 RWA\FIL

AT I S B RR Y AR R, W ERIFRBSEICR A, JFRLE MR k.
SR, BUCHYFRFERMF GUI WCE I P B, SR, éﬁ?ﬁﬁﬁﬁ%ﬁ%ﬁ%%ﬂifﬁﬁ%’ﬁ
BEHA, HEEAEGEXEEM, FEFEHETERE Java BIFROITHE S, HEA
P TR AR AR ARt AT o 46 10 35 ~ 26 12 TR PRI ﬂ%ﬂﬂﬁ%&ﬁ

3.7.1 EBUEIA

MRCAED, TR brfEi R (BEREE ) 2—HEEE AN $EE, RE
P4 System.out.println BIT[ . SR, BEHC “PRAERI AR System.in SEA B AT R 1, EALE
SR G TR, EETEEME A Scanner R, 5 “brMERI A" System.in K,

Scanner in = new Scanner(System.in);

(g3 BRCRN new BAERPIFAESS 4 TR EATIA4.)
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BAE, BAT LA H Scanner ZS 1945 Fh ol H: SE BUE AS2E T 140, nextLine J7 264 A
—1T o

System.out.print("What is your name? ");
String name = in.nextline();

FEX B, {81 nextLine Jy i/ KN ZEM AT AT ol BB & 25 A% . SRR SR — 1 PAinl (LAZS 1
FEVE R oy bags ), sEis i

String firstName = in.next();
BRI 80,  BEUEH nextint J5ik,

System.out.print("How old are you? ");
int age = in.nextInt();

SR, SRR PR, SR A nextDouble ik,
TEREIT U 3-2 (R b, il FH P k22 AAEIE SRS FTER— 251 AR LAY T L .
Hello, Cay. Next year, you'll be 57
i, AR IR 17
import java.util.*;
Scanner 55 X AE java.util f0 . Y A9 AREE AEFEA java.lang 4o, — i A ]
import F8/R AR ALK . A XA import FE /R A TEIFATE S 4 4 55,
BFE®8 3-2 InputTest/InputTest.java

import java.util.®;

1
2
3 /{:‘;

4 * This program demonstrates console input.
s * @version 1.10 2004-02-10

§ * @author Cay Horstmann

7

8

9

%/
public class InputTest
{
10 public static void main(String[] args)
11 {
1 Scanner in = new Scanner(System.in);
13
i // get first input
15 System.out.print("What is your name? ");
16 String name = in.nextLine();
17
18 // get second input
19 System.out.print("How old are you? ");
20 int age = in.nextInt();
21
b2} // display output on console
2 System.out.printIn("Hello, " + name + ". Next year, you'll be " + (age + 1));
u }
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FERE: HAAMAZTILG, Frvh Scanner £ RiE B FTMIEH &2 E 4L, Java SE 6 4 71
5IN7 Console £ EZIMEAN B 49, BHizR-AFH, TURKATHARA,

Console cons = System.console();
String username = cons.readLine("User name: ");
char[] passwd = cons.readPassword("Password: ");

BT dehteIl, B EBEAE R FHRAT, BRATEE R, £ T

AREZE, BiEL ER—ABAME ZHMTE (AL EHFE3I0FANE),

K A Console 3+ % 4L B #r AR 4o K A Scanner #7148, 4K AL I—ITHN, WikAH

HE A Ak B — A 338 3 — AN ARG T ik

ani| java.util. Scanner 5.0

e Scanner (InputStream in)

24 & % A AN E—~ Scanner X4,

e String nextLine( )

U AR T —1T % .

e String next( )

BB A BT — i (2R AR A o

e int nextInt( )
e double nextDouble( )

BEBOFEA T — AR BBl s B 715751

e boolean hasNext( )

R4 A AR A At i)

e boolean hasNextInt( )
e boolean hasNextDouble( )

AL 2 75 AT s B R 7 R T — AR

[an] java.lang.System 1.0

e static Console console( ) 6

ANSRAT T RESEA T2 HARAR , bl 4 3 B 1 O 3 LAY PR 51—~ Console XF 4,
A5 R ] nulle X FAT A — A8 i P i £ 8 1R SR sy, #8 AT Console Xf 4.
I, HCAT RS P B R G K

an] java.io.Console 6

e static char[] readPassword(String prompt, Object...args)

e static String readlLine(String prompt, Object...args)

BRFFE prompt I FLIZBUH PR, BRI ALTES I, args Z800T DL DR R A
. AN ET A4,
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3.7.2 wALEH

Al Ui i System.out.print(x) BFEUE x S H B Hl 6 1o 3528 DL x RF R (1 80 26 4
JIT SR E B KAl 0 Be - B TEN i x. il .

double x = 10000.0 / 3.0;
System.out.print(x);

FTER

3333.3333333333335

AR AR ERRETT ., RHAS, WA ATRE2 LB,

FERI Java A b, ARCCBUIE R SRS — 25, PRSERE, Java SE S.OHTH T C
i 5 E BT printf Jyik. B, JEH

System.out.printf("%8.2f", x);
AT LAHT 8 AN A5 4 58 BE A/ NBONS S AT RORTEEATED xo Wit e, FTEN T — A 2sA% Al
TR, PR

3333.33
{E printf tf, AfLMEZAS8, Hln.

System.out.printf("Hello, %s. Next year, you'll be %d", name, age);
B ALh % FAFIFR R WA AR FH AR L (9 2 808 e . RS KU R F8 IR B e A i s
R AL BF Y : £ TRV RE, s RoRTFAFR, d Ron bR, & 3-5 VI 1T Hedeqy

% 3-5 BT printf By#ERE

IR 3% £l 2t 1 IR % £l E- T
d (TIRIE 159 s FA Hello
X AL ki 9f c EZi H
o I\ 4 5 237 b ik True
f EIERE R e 15.9 h GieZle] 42628b2
— . H Wk | ceadnd, R4Sk
e L R L5901 @ P (T 5l K5) | javatime %, SULE T4 6 5
g i VR SRR — % Mo %
o ERAEEED S

.ﬁ‘)‘;!; .\_“li k J - —

a IVAS i | PE R 0x1.feedp3 n ARG

Wah, AT LA A oA A S R bR . 2 3-6 B T T A AR Filin, G2
braiighn 7oA srkaey . B

System.out.printf("%,.2f", 10000.0 / 3.0);
FIED

3,333.33
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ALMERIZAMRE, B, “%, (2f7 [ RIS G 5 A .

£ 3-6 HAT printf BFRE

LI 3 B I ¥ f
+ FTERIE B A B0 45 5 +3333.33
i FEERCZ AT I 2 4 | 3333.33)
0 BFRTTE A O 003333.33

LExtFF [3333.33 |
( A BAE SRS SN (3333.33)
: IRINGr 415 s 3,333.33
# O 480 5/ INVE 3,333.
# (4T x 5% 0 #5K) ASIATE 0x 5% 0 Oxcafe
$ EGRR LSRRG BN, %18d, %18x K5 LA+ A 159 9F
Tt hilag S ATENE 1 A28

< Fe AL AT w8 AR BN, %ed%<x DA At 7S 159 9F

FTENE] — AR fE

R, TOMEA s B ABXAEE G R, A THEEEIT Formattable 3% 7 &4 3 £ 4K
8 M formatTo 7 #k; % W 44F M toString %, CETARNIEHERAFHE, £FS
F P itk toString ik, A% 6 FP it
A LA FHER S Y String.format 5B @ — ME AL FERF R, MIAFTE S

String message = String.format("Hello, %s. Next year, you'll be %d", name, age);

HT BRI IR, T 1 A i A 28 printf 5 2% b H 5 B ) A% AR T, AR
W, M40 5 6 B b/ 4310 java.time ALY 7 ¥k . At R TT fE2x 7E s B AU R & 5
Date K HIHICAIME AT, MW AFRE, LUIFER, IR 3-7 PIERFRER,

fitn,

System.out.printf("%tc", new Date());

KSR RPRE T T AR AT D TG H A ] .
Mon Feb 09 18:05:19 PST 2015

& 3-7 BT E AR

IR ¥ B E-

c SEREAY H AT ) Mon Feb 09
18:05:19 PST
2015

F ISO 8601 H 1 2015-02-09

D EEAHS (A7 H/4E) 02/09/2015

T 24 /NI S ] 18:05:19




60 Java oK

(%)
IR = % Bl
r 12 /NI i) 06:05:19 pm
R 24 /NI I Tl e A7 B2 18:05
Y 4 (PR IAE (TR 0) 2015
y ARG M B i &b 0) 15
G AR T RO (agifieh 0) 20
B e Pt February
b af h H 455 Feb
m PO CifTfi &b 0) 02
d AR A D CRiIfi&R 0) 09
e PO T (I AS &b 0) 9
A WL R PR Monday
a WL Mon
] YA F - CRITIRTAD 0, E 001 ) 366 2 [H] 069
H PR/ CRITITAD 0, 76 0 31 23 2Z (1] 18
k WLEC /N CRITIRTAS DS 0), 6 0 51 23 22 [u] 18
I PR/ CRFIRTAR 0, 41 0 51 12 221 06
| PRI/ CRFIEAS AR ), £ 0 31 12 22 1] 6
M WIOEEC 1Y 58 (ifiRi#b 0) 05
S PO ECTRE (i 0) 19
L R SR (ififiab 0) 047
N JUBEC F 0 CRiTTRTER 0) 047000000
p 58 B A N R T pm
z M GMT 2, RFC822 ¥y {ifs ~0800
Z 11X PST
s MAS MR ] 1970-01-01 00:00:00 2 (1) B 1078884319
Q MAB MR E] 1970-01-01 00:00:00 A4 22 7L %L 1078884319047

M 3-7 v AR, Kk LR T HIAE 8. B, S B 4y,
L B2 O IR A e S R o A AR A H A R 17 e, nT PR —

AR AT R T B R B R 5] . RO LTI % e, JFRL S 2k, i,

System.out.printf("%1$s %2$tB %28te, %25tY", "Due date:", new Date());
FTER

Due date: February 9, 2015

A LERRE ] < fpidi . e AR R i mAR 2SR o i S BCR R R L i, R A
VAR A A AT [ R R 2 R

System.out.printf("%s %tB %<te, %<tY", "Due date:", new Date());

@ B AHEIMEA TS, mRRMO T, %IS.. #H | AKX, &k g
T50A&&ERA
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BfE, BT T printf JIEMBTARE. P 3-6 20t TSGR AF A 1A

mwwmf: ; * *

_,@ 75

K 3-6 #&A BT

R FSHXAMANZARTERAG, b, £EE, ArRELOSHRLES,
Monday ##& X AL A Montag, Z£% 1 % 5 F P HEABAefTieh) 50 69 B FRITH

373 XHEWASHEH
TR SO TIE, ST B —H File X 441 —A> Scanner X4, W HFHR:

Scanner in = new Scanner(Paths.get("myfile.txt"), "UTF-8");
R S48 A R AT AT S, B A A A RO 2 H I — AN A B SR -
“c:\\mydirectory\\myfile.txt” .

R AXPHAT UTF8 FH%M, X3t FEABRM Lo TAHRF L (R #A R EB
BH), ER-AIAIMN, Rl CHFARE—ESREALEANFE 2%, X
BOEF R L, W Ak BT Java 2P RIALE RS CKIABAL” . X R R —ANFEE,
o RAERFHOME LIBFFEAANMES, THRAAREGEIL,

BRAE, T LA A A 28 ATl — A~ Scanner J5 % SO #EA T2
PR ASCHE, B B — PrintWriter XJ 5 . 7EAEE A, RS04
PrintWriter out = new PrintWriter("myfile.txt", "UTF-8");

WR SCEATELE, BIEEZ S AT AR 5 i1 51 System.out —H#E{#i FH print. println LA} printf

NN
ﬂﬂ/?\::

o w. T ME—ANTH FH P AL Scanner, {2iX A Scanner - F 4 P A H K IE,
AR A AL, Blhe, e XRAH .

Scanner in = new Scanner("myfile.txt"); // ERROR?
XA scanner 2B AHMEA AL 10 MNFHHHE:. ‘m’, ‘y’, ‘{7 F, EZANTF
) BT B 6 5F R RAATIT AR 69 2R

R, Bi5E AT L, #lde, “myfiletxt”, “mydirectory/myfile.txt” 2 “./myfile.
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txt”, AL T Java BAANLE 38120 AAALE , e REPATH X T A TG4 BT
java MyProg
BANBZRRAGABEREALNTEREZE, KA, wREAERFTLFE, RLABH%
2% d IDE 424 . TTvAME R T @magif i 5 X KB R 120910F .
String dir = System.getProperty("user.dir");
do R AT AL A VLB S, BT AF R A& 542, Hlde:  c\\mydirectory\\

myfile.txt” 3 # “/home/me/mydirectory/myfile.txt” .

IEAEEHF FTE RN, Vil K58 System.in i System.out —FEA S . i fE—: W
= AAEAER SO 35— Scanner, 8075 H— AN REREAN ) S 44 #4915 — 1 PrintWriter,
Magie k5w . Java Hiikai A X e e b “HRRR” SR, 5 7 5%, Ko
AR P . BAE, DOZE RIS DA TREH I A/ fihT
o X EAE main JriA ] throws FAjbRIC, Q1R R:

public static void main(String[] args) throws IOException

{

Scanner in = new Scanner(Paths.get("myfile.txt"), "UTF-8");

; oy
BAEBE A O] 1 T 5 A & SOARBAIR I SOk X T s e ny oAk, filan, Abpg
AFE R FAF AR P IR BO . B H SR AR S RS S, WS EE NS 2 5,
B SAMGATHFXBH—AREH, T A Shell 9 F & 6138 &4 & A £ 5%
#| System.in #» System.out:
java MyProg < myfile.txt > output.txt

XA, AR Ldes 42 [OException % T

ani| java.util.Scanner 5.0
e Scanner(File f)
a3 NS S SO ORI ) Scanner,
e Scanner(String data)
Fa 3 — > N2 3 AT B T2 ORI Y Scanner
|an] java.io.PrintWriter 1.1
e PrintWriter(String fileName)
P — AR 5 A SCPER) PrintWriter, U4 th 28038 %€ .
an] java.nio.file.Paths 7

e static Path get(String pathname)
FR A 45 7 1 #4244 K i — > Path.



$ 3% Java 69K KRS 63

3.8 EHIARIE

SR RO HE S —FF, Java f IR AHE ARG S MG P mI R . A b &
PEER), RIGTHETEERREY, BRIGNHAEMUALERL switch if4), T EXMENRIEAM
ZAEIEA TR, AT LM switch 1547,

@ C++ERE: JavathisHl AR LM C Ao Cr+ (915 AR LM — 4, AR 4] 91 H
M. XA goto i8], 12 break &8 T AW ARE, TAA A E EIMA N EVEFRI B B &
(XA CEZF KM goto #E6) FI), 79, BA—FEMHEY for AR, £ C X C+H P
AKX EPER, ©HEEMT C# P49 foreach 53R,

3.8.1 RIEAME

FERAE I FERIGHZ AT, T2 TR (block) BIHERE.
B (AP GA]) J246 HH— X RIS SRR A T 2R B Java iH0), IREAE TR IFE
M — MR Pl A4 5 — . R HRIURTE main JriEHRHRE 75— BRI IR B

public static void main(String[] args)

{

int n;

{
int k;

} /) k 1:5 only defined up to here
}

fE2, AREfEfERPANSrhARIZ AR, filtn, FrfRaaiase, motkmd 5.

public static void main(String[] args)

{
int n;
{
int k;
int n; // Error--can't redefine n in inner block
}
}

@ C++FR: ECH P, TAE#ENRPEFIL-ANEET, EAZEANETLBLE
SFER N EF, XA, ATHRSFEAF LR, BE Java P RAF M,
3.8.2 &HiEA
1 Java "1, KBS UR

if (condition) statement

X SR AL AUIE SRR
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L4 K RO F RS R, Java FH A AR AN S O T 2 AkiE AT, AR R
TR, Wizl 3454 (block statement), JEH
{

statementy
statement;

}

)t -

if (yourSales >= target)
performance = "Satisfactory";

bonus = 100;
}

4 yourSales K T % T target I, K745 S IAT IR GESHE 3-7).

SEEE. A (AR A H09E4)) TOL Java AL P RAREHKE—% (H¥E) &

N B

WM E $5ES
{E Java 1, 0 — B0 S b aAg S S s GES A K 3-8 ):

if (condition) statementy else statement,

yourSales >target

s —
1 performance i i performance
="Satisfactory” | ="Unsatisfactory” §

performance
=“Satisfactory” {
: bonus=
; 4 § 100+0.01*

(yourSales—target)f

bonus=100

[® 3-7 if iR A A %] 3-8 iffelse iE ) A P&
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ilhn .

if (yourSales >= target)

performance = "Satisfactory";
bonus = 100 + 0.01 * (yourSales - target);

}

else

{
performance = "Unsatisfactory";
bonus = 0;

}

Ho else #RIMEATER) . else A5 iRABITHY if R —4L. Pk, 7EiRH)
if (x <= 0) if (x == 0) sign = 0; else sign = -1;

Helse 545 2 > if BOAS o 4R, FH—XHE S0 2l i BeA RS SE A i -
if (x <= 0) {if (x == 0) sign = 0; else sign = -1; }

BRI B if.else if... 2 FRE WAHOL GESERE 3-9). Billn:

| |

performance
="Excellent”

bonus=1000

performance \
—*Fine” bonus=500

11 {
|
!

: ; ‘ YES performance

VourSaIe? ="Satisfactory”
™ N

NO

bonus=-100

Print
“You're fired”

& 3-9 iflelse if (£4r3%) BIHAER
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if (yourSales >= 2 * target)

performance = "Excellent";
bonus = 1000;

else if (yourSales >= 1.5 * target)
{

performance = "Fine";
bonus = 500;

else if (yourSales >= target)

performance = "Satisfactory";
bonus = 100;

else

{

System.out.printin("You're fired");

3.8.3 fEIR

WM& true B, while JEF AT — SRR (AT RUR— MBI . — B 0A

while (condition) statement

WERTFLRIEIA AR ELSE N false, W] while JEIMA—REABIT GESFEE 3-10).

[ . NO
l balance < goal

NG

YES

update

a balance

years++

Y

Print years

& 3-10 while i& AR FEE
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FEFFIE L 3-3 PR IFROIT AR E S KA E A RS — E B MBIk S, e RER

AMRBCR S, mHFFRREER.

1
2
3
4
5
6
v
8
9

{
10
1
12
13
14
15
16
17

import java.util.*;

/-ki

=rY

)

¥ This program demonstrates a <code>while</code> Toop.
* @version 1.20 2004-02-10
* @author Cay Horstmann

4

public class Retirement

public static void main(String[] args)

{

// read inputs
Scanner in = new Scanner(System.in);

System.out.print("How much money do you need to retire? ");
double goal = in.nextDouble();

System.out.print("How much money will you contribute every year? ");
double payment = in.nextDouble();

System.out.print("Interest rate in %: ");
double interestRate = in.nextDouble();

double balance = 0;
int years = 0;

// update account balance while goal isn't reached
while (balance < goal)
{
// add this year's payment and interest
balance += payment;
double interest = balance * interestRate / 100;
balance += interest;
years++;

}

System.out.printin("You can retire in " + years + " years.");

FERXARGI, 8T — RS, FFTETREAMA P R Y TR R AR, R A
HARE N 1.

while (balance < goal)

balance += payment;

double interest = balance * interestRate / 100;
balance += interest;

years++;

System.out.printIn(years + " years.");




68 Java Hs#HE LR

(TIAEAE X AR R R R . 5o HEZ00 1 388 B Rz K A 301 22 0 A 0% K )

while IR 1) BRI IR 25 (k. PR, TREMA D RS AT nTBEAS BBk T SR
PRI AT — 0, WIREZH KN 2 e B o A3 do/while D& #40) i] DA 52 B Rb 4
T, BEREEAR N .

do statement while (condition);

PR RIS i) GRS — TR, FAIEER R SR i), RGN
A, DA, fERPis o 34 b, EOET SRR PR RS, SRS RRAIDE A TR Rk

do
{

balance += payment;

double interest = balance * interestRate / 100;
balance += interest;

year++;

// print current balance

// ask if ready to retire and get input

ihﬂe (input.equals("N"));
HEH WA “N”, JEHsEL it (WE 3-11) . K& L2 T IR TR AR
GfoR ], DR P A5 A B AR A e T A5 0 AR AR H
F2FFiE# 3-4  Retirement2/Retirement2.java

import java.util.*;

1
2
3 /g-*

4 * This program demonstrates a <code>do/while</code> Toop.
s * @version 1.20 2004-02-10

¢ * @author Cay Horstmann

7

8

9

*
public class Retirement2
{
1 public static void main(String[] args)
1 {
) Scanner in = new Scanner(System.in);
3
i System.out.print("How much money will you contribute every year? ");
15 double payment = in.nextDouble();
16
17 System.out.print("Interest rate in %: ");
18 double interestRate = in.nextDouble();
19
2 double balance = 0;
21 int year = 0;
2
3 String input;
24
25 // update account balance while user isn't ready to retire
2% do

28 // add this year's payment and interest
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2 balance += payment;
30 double interest = balance * interestRate / 100;
3 balance += interest;
32
EE) year++;
3
35 // print current balance
3 System.out.printf("After year %d, your balance is %,.2f%n", year, balance);
37
38 // ask if ready to retire and get input
39 System.out.print("Ready to retire? (Y/N) ");
40 input = in.next();
41
7] while (input.equals("N"));
It }
u }
3.8.4 WEMRI

for fEHN R L HRREAR A —FE RS, AR UGERZ G B TR S L AR
Fe L B . W 3-12 Fras, FrEBFBET 1 ~ 10§25 .

for (int i =1; 1 <= 10; i++)
System.out.printin(i);

% : - 4 update

balance

print balance

ask “Ready
to retire?

(Y/N)

[#] 3-11  do/while 154 1Y AR B 3-12  for iEA) K FEE



70 Java HooHLK

for i) A% 1 0 0i H I T X HEERWI IR 1L 5 2 F 45 I 0Ol — AR IR PR BT T A
I EGER A5 56 3 3R o347 Aol SR TR

5 CH —H, R Java RVFE for JEFRHIA IR BCEALM B, (A —FABXH
RN for AJAY 3 AP IZXS [A]— TR A TR LG AL . R RTEERT . A AR IX —
PRI, 475 R Ao M T M

RfdigEsy 7ok R R0, it A7 AT RE Y AR Z IR, fldn, T X METH B IR R -

for (int i =10; i > 0; i--)

System.out.printIn("Counting down . . . " +1);
System.out.printin("Blastoff!");

Q@ BE: LHRY, BMBNEERRETREEEHBINNG, T@E for Fi5R
for (double x = 0; x !=10; x += 0.1) . . .
THOKZ RA% R, B TEANNRE, RETRAREMHHM, Fldo, ELoe)
WHE, BAH0.1 Liktdmkl —st4 &7, PrvL, x 35 A 9.999 999 999 999 98 sk %
10.099 999 999 999 98,

MAE for AIIEE 1 BT T — MR Z R, X AR EIE RIS for IEIRH A
A

for (inti=1;1 <= 10; i++)

{

// 1 no longer defined here

FEAITE H, WSRAE for IAT N AE X — A e, X AR R BEAEIR A Z SME . A
i, AR A EEAE for JREMAZ AMU AR IR BOES 10 SR 2 (8L, AU HAORIX AL I AE AR FRIE ) 1Y

115 T ELAE SN
int 1;
for (G =1; i <= 10; i++)

{

}
// i is still defined here
A, AT LAFESS AT AN for FEFRHE X [R24 (A

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

{
}
%o.r '(int i = 11; i <= 20; i++) // OK to define another variable named i
{
}

for ¥ IE 1) R AT /& while fEH 1 —Fr T ALIER . Fi4n,
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for (int i =10;1>0;1i--)
System.out.printin("Counting down . . . " +1);

AL EE A .
int i = 10;
while (i > 0)
{

System.out.printIn("Counting down . . . " +1);
i-=

}
FEFPIR B 3-5 4t T — AN H for FEFR A SRR B, 3XAMEF RIS R a0 R 1]
an, AR 1 ~ 50 Z[E] ARCFHE 6 MEUFERIA, IBALH (50 x 49 x 48 x 47 x 46 x 45)/
(1x2x3x4x5x6) MATRERIZER, BrLAHRE LR 1/15890 700, Hifikifiz!

1 import java.util.*;
2

3 /'k*

¢ * This program demonstrates a <code>for</code> loop.

s % @version 1.20 2004-02-10

6 * @uthor Cay Horstmann

T Y

g public class LotteryOdds

9 {

10 public static void main(String[] args)

11 {

n Scanner in = new Scanner(System.in);

13

1 System.out.print("How many numbers do you need to draw? ");

15 int k = in.nextInt();

16

Y System.out.print("What is the highest number you can draw? ");
18 int n = in.nextInt();

19

2 /*

2a * compute binomial coefficient n*(n-1)*(n-2)*...*(n-k+1)/(1%2*3*...%k)
2 *

23

u int TotteryOdds = 1;

2 for (inti=1; 1 <=kj i++)

2 TotteryOdds = lotteryOdds * (n - i + 1) / i;

27

2 System.out.printIn("Your odds are 1 in " + lotteryOdds + ". Good Tuck!");
29 }

0 }

—MEAEOL T, TR 2 ANFCF B AT, BT LME R R A RISR
nx (n—1) x (n-2) x -+ x (—k+1)
Ix2x3%x4x%x--xk

TR for JEFMEAITR T BN AKAIE:
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int TotteryOdds = 1;
for (inti=1;1 <= k; i+4)
lotteryOdds = TotteryOdds * (n -1 +1) /1;

R 3.10.1 FHEAAL il for FEIR” ( XARA for each FEFR ), X% Java SE 5.0 #7348
Ha bl —FP IR 4E A

3.8.5 ZEiEFE: switch iEfA

FEAL B Z2 AN BRI, fl ) if/else 2544 B ASAT 2L 58 . Java 5 — 15 C/C+ 58 —FE)
switch 17 .
B, G, — N 3413 FaR 94l 4 DI SER RS, al L] R S CHS .

Scanner in = new Scanner(System.in);
System.out.print("Select an option (1, 2, 3, 4) ");
int choice = in.nextInt();

switch (choice)

{

case 1:
break;
case 2:
break;
case 3:
break;
case 4:
break;
default:
// bad input

break:
}
switch 1445 5 ESTU{EAHDCEC Y case FRAEAE T GRE0AT B2 18 3 break 1H4], siFHHITH
switch AL F AL A 1. AN AT AHVCEC Y case FRZE, 1A default T4, A TiIXA4~F4,

Q@ BL: A THMA S A case 5 L. 4R case & L35 6) 49 KRIK A break 4], A4k

SHEFEMIT T —ANcase » L3546, XAHAAE B, FFAINLME, Ak, RMNE
A2 /5 P KR4 A switch 75 4)

4o RAR VL AT £ E 3R switch i3 8), 4iF K8 T vAF & m E -Xlint:fallthrough £ 7 ,
4o FF T

javac -X1int:fallthrough Test.java

XH—k, WwREMDERIGH Y —/ break iE4), HiIFHHALHE—NELNE,

Jo R AR 5 E S AL X AR “ B X (fallthrough) 7%, TTAA LA F km—A
##i% @SuppressWarnings("fallthrough"), X H#H R AFEIANFHAEAREET . (FREAA
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P B RAIE Java B SR E I T ARBEE LG —FIE ., BRNEELETSE 8
it ARIE,)

YES
choice = 1 >

No

choice = 2
NO

choice =3

& 3-13  switch 4] 1 A E

case FREET] LA
e %Ik char, byte. short o int i B #KikA .
o MUAHH

e M Java SE 7 JTUf, case b2l ] LU AT HR I H o
i 4n ;
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String input = . . .;
switch (input.tolowerCase())

case "yes": // OK since Java SE 7
break;
: il
UAE switch TR FHAECE § B, ANE R PRI A . nTLAH switch 3%
kA . filan
Sizesz=...;
switch (sz)
case SMALL: // no need to use Size.SMALL
break;
; [ 2
3.8.6 HHIEHIRIEIER

JSAE Java T K goto 1 MAR A, (ASEPR LI A TR AE S P e, Hw,
i1 goto BRI BIA M Rt & AR IF BT XUk . 98K, A — 2L REY 51N AT goto 11
W5 L P-4 21t 73 (Bil40, Donald Knuth 884 % % i3 44 ( Structured Programming with
goto statements ) (172 () . X5 SCHREUE: TP HLAE H goto 1H/A) A S B R AR IR,
HAEAT RS OL T, R goto Bk sk JESREZA (5400 . Java T RIEX R AL, HELE
Java W5 TN T — S ARSE Y break, DUHOR SCRECRIER ST

T E — AR break 14, 5 H TR switch 15 4] 1 break 4] —FE, B
] A TR R ) ot

while (years <= 100)
{
balance += payment;
double interest = balance * interestRate / 100;
balance += interest;
if (balance >= goal) break;

years+t;

}

TEGE AR IF LRI, QR years > 100, 5 7E4H P {K 1 balance = goal, WK 7§ #7141,
MR, thn] AFEAEH break NSO F 5 years BIME, WIFFR:

\;hﬂe (years <= 100 & balance < goal)

balance += payment;
double interest = balance * interestRate / 100;
balance += interest;
if (balance < goal)
years++;
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HREFEER, EXDRAS, 0T FIK balance < goal, X Tkt &R KM, £ LL7E

J¥ B S fin i 2 8 ] break 75/

5 G+ R, Java IIRHE T —Fh 3 47 4 49 break 547, JITBk il £ B OIRIRE A,

AR, EREREOTEIRER PR A SR RS . S e S n A BBk B i
BT TEIME R Z5h o il TR IN—SE A Y 2 1 AW S B JZ PR B B A I AR AS J5 8

BIA ARG T break BAIH TARRE ., EIER, P8 bBUSEA Bk w5

EEF T, HHMLBER—-1ES.

Scanner in = new Scanner(System.in);

int n;

read_data:

while (. . .) // this loop statement is tagged with the Tabel

%o;" ( . .) // this inner Toop is not Tabeled

System.out.print("Enter a number >= 0: ");

n = in.nextInt();

if (n < 0) // should never happen-can't go on
break read data;
// break out of read_data loop

p 19
}

// this statement is executed immediately after the Tabeled break
if (n < 0) // check for bad situation

// deal with bad situation

else

{

// carry out normal processing

}
R AF R, AT R break BkE% B AR E BT YORE. X TAEMEEH]

break i8] IS AR T BRI G I B IEH 455K, 2 H break Bkiti.
B FEb, TORFSEREEMES Y, EETAEME &9 KH%kiE P,

e F AT

label:
{

if (condition) break label; // exits block

}...

// jumps here when the break statement executes

Bk, 4oRA 2R —% goto 54, HFH—MREA AR ZHRI 058 RZAT, 3k
ST A4E JF break 541! LK, HARRGEMEAGZ K, AEREE, AakskhiEek,
1 R AESRNGE 4] 3k
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i, A > continue ifi41). 5 break ifin]—#E, EREPWIER AU HIA L. continue
VAR i e R 2 e N 2B A 00 13 ol -

Scanner in = new Scanner(System.in);
while (sum < goal)

System.out.print("Enter a number: ");
n = in.nextInt();
if (n < 0) continue;
sum += n; // not executed if n < 0
}

andft n<0, W continue ifAUEE 1Y BTG FMAA) B AT 4, ST ZIBEENHE IR 1
IS continue 1R T for EEAT, s 0T LABKSE] for fEERAY “HIET” 34y @, Fifi
XA«

for (count = 1; count <= 100; count++)
{
System.out.print("Enter a number, -1 to quit: ");
n = in.nextInt();
if (n < 0) continue;
sum += n; // not executed if n <0

}

Wit n<0, W) continue i#54)HEF] count++ i)
AT FhHFFRZE Y continue 1547, KFBEE 54555 DCBC G IR 175

6 BIR: F %45 0 %5 % %A break #= continue #54) . X 2458 T AL Tk 8y, B R{E A
CATLT AKX R A E AL, EXH P, 71 break #= continue.,

3.9 X¥E

T S B A 1) A BOR P AUBORS T AN BRSS9 12 W oK, B4 AT LAdE ] java.math £, % 9

fRAT 2. Biglnteger Fll BigDecimal. i3 /428 ] DL Ab B 60 75 4T 85 4 1 5007 7 90 A UM .

Biginteger 2S5 8L T AT BAS (14 BUZ 5, BigDecimal SZBU T AT BN HE 1977 s 8GE 5T
il A4 valueOF J5 1 nl LIS 25300 1 B0 e 48t Ry ROBUH -

BigInteger a = BigInteger.valueOf(100);
BRI A, AREREHI AN TR ARSI (A0 + F1*) ARBERBAFL, sy E 4 ACEK

{2 1Y add Al multiply Jrik
BigInteger ¢ = a.add(b); // c=a+b
BigInteger d = c.multiply(b.add(BigInteger.value0f(2))); // d=c* (b +2)

@ C++iFR: 5 C++ KRB, Java RARBEILFEH AR, BERLEELL +Fo* iz Jf
%, 4 & 5 8 T Biginteger % 9 add #= multiply iZ 5 . Java #& 3 0933t F #h £ h F 45
HERTRT +EHAA, RAAETHAMHERAF, LEAS JavaB AR EATHEF
FHEF AL
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PRI B 3-6 2 X B2 71 P 3-5 ORISR AR T A ek, ol HmT DUSR B R BB AT IE 5
BRI S M5 3, I M 490 40T BERY BUE H AR 60 4>, XAMFRIFMSE 5P %
K 1/71639584346199555741511622254009293341171761278926349349335101345948110466
8848, FLIRLfiz!

EFE%$ 3-6 BigintegerTest/BigintegerTest.java

1 import java.math.*;

2 import java.util.*;

3

4 /ﬁ;‘:

s * This program uses big numbers to compute the odds of winning the grand prize in a lottery.
§ ¥ @version 1.20 2004-02-10

7 * @author Cay Horstmann
8

9

/4
public class BigIntegerTest
0 {
1 public static void main(String[] args)
12 {
it} Scanner in = new Scanner(System.in);
14
15 System,out.print("How many numbers do you need to draw? ");
16 int k = in.nextInt();
17
18 System.out.print("What is the highest number you can draw? ");
19 int n = in.nextInt();
20
u J*
2 * compute binomial coefficient n*(n-1)*(n-2)*...*(n-k+1)/(1*2%3*...%k)
3 L'}
24
25 BigInteger TotteryOdds = BigInteger.valueOf(1);
26
7 for (int1=1;1<=k; i)
2 TotteryOdds = TotteryOdds.multiply(BigInteger.value0f(n - i + 1)).divide(
2 BigInteger.value0f(i));
30
3 System.out.printIn("Your odds are 1 in " + lotteryOdds + ". Good Tuck!");
) }
13}

EREFE S 3-5 v, TR REA

TotteryOdds = lottery0dds * (n - i + 1) / i;

QNSRS R, WA B ) A
Jottery0dds = TotteryOdds.multiply(BigInteger.valueOf(n - i + 1)).divide(BigInteger.value0f(i));

1) e ! e
i i e WL

e BigInteger add(BigInteger other)

e BigInteger subtract(BigInteger other)
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&

BigInteger multiply(BigInteger other)

BigInteger divide(BigInteger other)

BigInteger mod(BigInteger other)

IR LA KA ) — A KB other ORI, 22, B, RILAKAYEL,

int compareTo(BigInteger other)

ANARGX AN REEHS T3 KEEH other A, 1R[] 0; AR KEBEHBUNT 75— KE
£ other, RIIFE; AW, &ELEE.

static BigInteger valueOf(long x)

AT x B RHEEEL

[ani| java.math.Biginteger 1.1

3.10

BigDecimal add(BigDecimal other)

BigDecimal subtract(BigDecimal other)

BigDecimal multiply(BigDecimal other)

BigDecimal divide(BigDecimal other RoundingMode mode) 5.0

R XA K D) — D REE other 19FN, 22, B, R, EHMITHR, LAGIN4
A7 X (rounding mode), RoundingMode HALF_UP JE7E=AAL ¢ > Yy PU & LA 7 5K
(RP, BUH 03] 4 & X, B 5 %) o BEfL) . BEMTHMMITRE . ACHAMKE AT
LIESH API CHY.

int compareTo(BigDecimal other)

QAR R IH oy — N RSEHARAE, & 0 5 AR REERU/N T 57— R,
RG], R R

static BigDecimal valueOf(long x)

static BigDecimal valueOf(long x,int scale)

R R x B x / 107 1 —AN RS

#A

B —FEAESSH , TORAAE R — S RUA RS . Ed— B T AR a] R g b
B —AME. B, W a JENRERVEEH, ai] BUREE P IR | R

AE 7S PR AR I, 5 4 B A (Bl e IR R []) A R4 7. T
TP 1R AR

int[] a;

Z—\‘ﬁ’

XAEA R T A R a, JFRAH a IR — D EIEREEL . PHZEH] new 28

GERells 3 il

int[] a = new int[100];
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AR QIR T — AT LAAEA# 100 DMEEBEE . UK ERZORZH i new int[n] &8I%:
— MR n B

SRR TOME R T @ AR X e sk
int[] a;
%
int a[l;
X %% Java R AR R ERERHE —F R, BACHER int]] (XA M) 5%
TELELFT,
EANBAHB TR0 ~ 99 (R 1 ~ 100), —HAIE THA, #alLAEH TERIE,
fan, fEH—AMER .

int[] a = new int[100];
for (int i =0; 1 < 100; i++)
a[i] =1; // fills the array with numbers 0 to 99

Bl — AR, T A CEERPIIRIEH 0. boolean AL M TCE SHIIRIL N false, X
FECH R ICER WAL — R ME null, XRRIXEITTER (F8) RAFMALATR Z ., ¥I2EH
Xf I AT BEA AN . AN,

String[] names = new String[10];

LA NMEE 10 NP R, A T BRERN null, QR AE XA S A
ARG RIEES

for (int i =0; i < 10; i++) names[i] = ""

© B pROAT—AM100AMTEF M, KB R TE a[100] (RAEFTEO0 ~ 99
Z MG T AR), BAF#4A 5] A “array index out of bounds” 7 fa ok AT,

BRI E A P B TR, AT LAE A array.length, 40,

for (int i = 0; i < a.length; i++)
System.out.printin(afil);

— A TR, ARSI ERA/N URE TS — N ICR) . REHT
BAEBAT R Y B RN, BUSLZ 7 — RS ——#4n 5] & (array list) A%
BEHFIRNPEMANEESER 5 &

3.10.1 for each {E¥F

Java A —FhIh BEAR SR PG AR, AT LA SRR AL BB i B oo R (CHABSE R oG
REGIRA) WAL AR E FAMET 70

X FP SR A for IE IR HTE A% R -

for (variable : collection) statement




80 Java o HAK

E X — DR TEAES TS —DITR, FFRITHR ESR CY8R, donT DUEEAER)
collection X 4 A R iR AW — N ECA ol & 0 -9 B 1 Tterable £ 11 92X 42 (49 Gl
ArrayList) ., A7 CECH I KB N FEREAERS 5 TP e, 41 5€ Tterable 42 1119 N AKG 7E 5 9 Favp
g,

il

for (int element : a)
System.out.printin(element);

FTENE a B —AoC K, A cEh—17.

EAEARZIEAE “UAFF a P A9%RE—ICEK” (for each element ina). Java ifi 5 (9T #
iijﬂﬂﬁ?ﬁimi?‘ﬁﬂ foreach . in X FEMYCEET, (HIXFIRIATE 1) IFAS I i W) 804D 75 £F Java if
Fi rﬁﬂ’) SRR JTM’J I HBAT NATRIRBR C 2 & [l 4 (140 System.in) J7 i 5%

HEIEA Eﬁ"

IR, AR GERY for I EA UL AT LAZRAGHRIRE ) ROR -

for (int i = 0; i < a.length; i++)
System.out.printin(afil);

R, for each fEHEA] AT NG . EAL N (ALK FARIE LG FEAMZ I ETHHG) .

% for cach VAR5 4) O AR E S 2 i MY A TE, k& B4 0 FARA,
W A H N ES T A OCEK, for each EFRE 1) XL GLAE R 18 4] I EA T 1) e ik

PR AMBEAC . R0, EIRZHAT, WS HESN for IH3 . Gilan, WRAAR

i D IR G, A AEPRER N S R AREAE

& BT AL ey XATH R 9 BT AL, BP AR Arrays £ #9 toString ik, A
/A Arrays.toString(a), BB —ALSHAAETGFHE, FELTHRARLEIET A,
A5 5fa, #Fl4e, “[2,3,5,7.11,13]" . &84repdca, TAA

System.out.printIn(Arrays.toString(a));

3.10.2 HAWMBUUREZYA
1€ Java fr, $HE 7RI ABEH X ZOF RN FPRIRER RS IEA. Rl — M1

int[] smallPrimes = { 2, 3, 5, 7, 11, 3 };
R, (R R E A, AN ZE R new,

%Euﬂfu%ﬂil“ﬂ:—/\k- AiE el

new int[] { 17, 19, 23, 29, 31, 37 }
X RN R BN A H B DR R S Rt L TR A, Bl iy RN &R BR 1
B X A IR T DA AS BB AR e S O ST Rt — e . il

smallPrimes = new int[] { 17, 19, 23, 29, 31, 37 };
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B T AR SR
int[] anonymous = { 17, 19, 23, 29, 31, 37 };
smal1Primes = anonymous;
SR K Java P, AFHMAKED 0, EHB—ALRAMMG R, e RaEI54%R
AT, NEAEBEHBXABFEFTAN, R TAUE-ANKES 0 t9 504
new elementType[0]
EE, HAKEHO0L null RE,

3.10.3 #H@AEEN
fE Java ', SRR — SRS S DLSG

B AR, X, AT E5] AR ] smallPrimeL: : : 2
- /l\#;ﬁﬂ : luckyNumbers 5
7

int[] TuckyNumbers = smallPrimes; T TTITTI T T
TuckyNumbers[S] = 12; // now smallPrimes[5] is also 12

El 3-14 SR TH ISR . R4 2K
— AL ITAS (45 DB BT AL %, e
LB Arrays 2509 copyOf Jiik: B34 S—THazR
int[] copiedLuckyNumbers = Arrays.copyOf(luckyNumbers, TuckyNumbers.length);
52 AN SEUEHBA AR L XA I8 H R IR ) K0
TuckyNumbers = Arrays.copyOf (TuckyNumbers, 2 * TuckyNumbers.length);
W E AL E B, IBAZRIICEWGHIREN 0 5 RBEHITHE I ATRAY, WPEIRAE
K false, MR, WERAKE/NFEGEARKE, W R IERTmm SR TE .
@ C++iER: Java$nl C++ ALK EARXRE, 12AK L5 5B AEH (heap) Lk
H R4 —HE . AL,
int[] a = new int[100]; // Java
FET
int a[100]; // C++
% B T
int* a = new int[100]; // C++
Java P9 [ | EHAMAZ L AEHAAR, f LXARAEH, PPRERLE adn
1 /38 M F—ATE.

3.104 @<ITSH
il 1] ) 288 B &Ml Java AR B, B —A Java I AR P #f A — M4 String arg[]
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ZHA main g, X
i, FH—F/ FHix

public class Message
{
public static void main(String[] args)
{
if (args.length == 0 || args[0].equals("-h"))
System.out.print("Hello,");
else if (args[0].equals("-g"))
System.out.print("Goodbye,");
// print the other command-line arguments
for (int i = 1; i < args.length; i++)
System.out.print(" " + args[i]);
System.out.printin("!");
}
}

SRAE R mX A RE 17X

java Message -g cruel world

PMEFF

XAFRFF -

args B AL 5 FAINE .
args[0]: "-g"
args[1]: "cruel"
args[2]: "world"

BT RE R R A L

Goodbye, cruel world!

@ C++ iE®E: & Java 2 A2 49 main 5 % ¥,
L 4% A T 5 A AEATAL 0

java Message -h world

args[0] & “-h”, M AL “Message” 2K
3.10.5 HAHF

BALO R B i
int[] a = new int[10000] ;

Arrays.sort(a)

DSEERY main FTEH R TRREE, BREGSTTSHE

A2 &R A Bk args AP, B4

"o ”
java’

TTHEF, AT LAME T Arrays 289 sort ik

XASTTEA T AR PR HE 30 o DRIEEHE R 3832 X T R 20 OB 4R 45 R BB S 0% LU A

w0, Arrays 2P TLAME RARMESER T, RS /Y APLIERPHE A

BIFIE 3-7 hRR IS T8, B A

HEN.

— AR X B HLEE A S . Bl

S 49 ANBUEH IR 6 1>, TR AREF AT RERY 4 A5 R -

Bet the following combination. It'11 make you rich!
4
7
8
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19
30
44

TR DBV EE S, ME R EBUE 1, 2, -, n fFAKH] numbers .

int[] numbers = new int[n];
for (int i = 0; i < numbers.length; i++)
numbers[i] =1 + 1;

T2 AN B TS B e Y A

int[] result = new int[k];

PRAE, SEATLATFEA B k N BB T o Math.random F7 B3R M —4~ 0 3] 1 28] (445 0.

ARG 1) MBENLIE SR n FELGXNF AR, ST AR EIA 0 B n-1 Z [A] 59— D EEHLEL

int r = (int) (Math.random() * n);

T result BYZE i NI KX E A numbers[r] FFE RO EUE, HBATRE 1. HIEWFEF

f1, numbers $02H 9 N BAE B — YR SR & A R K

result[i] = numbers[r];

BAE, AR EUAhREDIRN RIS, FOABTA R s B E AR . I, X

B PR RSE —BUEECS number(r], FHF n Bl 1.

numbers[r] = numbers[n - 1];
n--;

SCHAE TR AR T bR, MIAZSEPRAIE. FARS A3 v AR PO TR .
TEREL T k AMEUEZIG . 8T LA result BUEHBATHET 17, 3R AT ALES HZBCR S0 M -

Arrays.sort(result);
for (int r : result)
System.out.printin(r);

TFHS 37 LotteryDrawing/LotteryDrawingjava
1 import java.util.¥;

2

3 /**
4 * This program demonstrates array manipulation.
s * @version 1.20 2004-02-10

5 * @author Cay Horstmann

1 %
8

9

public class LotteryDrawing
10 : public static void main(String[] args)
i: { Scanner in = new Scanner(System.in);
ii System.out.print("How many numbers do you need to draw? ");
15 int k = in.nextInt();
i: System.out.print("What is the highest number you can draw? ");

18 int n = in.nextInt();
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// fi11 an array with numbers 123 .. . n

int[] numbers = new int[n];

for (int i = 0; i < numbers.length; i++)
numbers[i] =1 + 1;

// draw k numbers and put them into a second array
int(] result = new int[k];
for (int 1 =0; 1 < result.length; i++)
{
// make a random index between 0 and n - 1
int r = (int) (Math.random() * n);

// pick the element at the random location
result[i] = numbers[r];

// move the last element into the random Tocation
numbers(r] = numbers(n - 1];
n--;

}

// print the sorted array
Arrays.sort(result);
System.out.printIn("Bet the following combination. It'11 make you rich!");
for (int r : result)
System.out.printin(r);

ari| java.util. Arrays 1.2

e static String tostring(type[] a) 5.0
405 a rPBAEROC R Y FAT R, X SR R PO AEGSN ,

HH. a

e static type copyOf(typel[] a, int length) 6

I3 50 b

810 int, long, short, char, byte, boolean. float 5 double 144 .

e static type copyOfRange(typel[] a, int start, int end) 6
R[5 a AR A8, KR length 554 end-start,

A4 a

};‘—’,& a

start B Mhr (R EFXAMED

BACE N a fH.

MU int, long. short, char, byte, boolean, float 1, double %1 .

end ZOb T (AL o X AMEATAER T alength, 75X Fff il

T, 4558 0 o false.

length P OLAER C R . WU length {EK T alength, Z551°4 0 5 false ;
AU, #eef b A AT length AN C K 948 DU
e static void sort(typel] a)
K HARAR O TRGHHE 7 S22 0 B A THE T

e static int binarySearch(typel] a, type v)

M0 int, long. short, char, byte. boolean. float i double %41 .
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e static int binarySearch(typel[] a, int start, int end, type v) 6
KR AR A R v R AR, WER BN A FFR(E; &0, & [E—4
TBUE ro —r—1 J2R0REE a AF v DAl ABINLE

KA a 25 int. long. short. char. byte. boolean. float 5§, double [ £
JT U

start I F AR (EXAME) .
end ZAE AR (RS XAME) o
v ] a 44 oo 2 2 ARUAH R A9 4L
e static void fill(typel]l a, type v)
KB T A B OCR RSN v

AH: a &K% int, long, short, char, byte. boolean, float i¥ double HY%X4] .
v Y a BT R IR 1 —ME.

e static boolean equals(typel]l a, typel]l b)

AP AS B I/, JF BF bR ARR 0 R B AR, 3R (9] true,
A% a. b 2 K1Jy int, long, short, char, byte , boolean , float 5§ double ¥ ~%4H .

3.10.6 Z4HA

ZURALH RN Z A FhR Ui RIBECR, EE T RR R sE A 2 HESIE A, X
— RN TT LASERa A B0 B X AR A AL B R [

B N MR, R B RTEAR R AT 809 $10,000 2 K24, B A4
SRBL, i H WO T (W& 3-8).

% 3-8 AEFETHRFEKFR

10% 1% 12% 13% 14% 15%
10 000.00 10 000.00 10 000.00 10 000.00 10 000.00 10 000.00
11 000.00 11 100.00 11 200.00 11 300.00 11 400.00 11 500.00
12 100.00 12 321.00 12 544.00 12 769.00 12 996.00 13 225.00
13 310.00 13 676.31 14 049.28 14 428.97 14 815.44 15 208.75
14 641 00 15 180.70 15 735.19 16 304.74 16 889.60 17 490.06
16 105.10 16 850.58 17 623.42 18 424 35 19 254.15 20 113.57
17 715.61 18 704.15 19 738.23 20 819.52 21949.73 23 130.61
19 487.17 20 761.60 22 106.81 23 526.05 25 022.69 26 600.20
21435.89 23 045.38 24 759.63 26 584.44 28 525.86 30 590.23
23 579.48 25 580.37 27 730.79 30 040.42 32519.49 35178.76

A A A 4] (WRROHERE ) FAAAiXsefi B X2l 41 04 balances.
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{E Java ) AN 4EECAR Y AT Bl .

double[][] balances;

548 R, fEIH] new Xt Z24E B TRIER AL Z RUASRESL & . AEix B AT DL Af
Witk :

balances = new double[NYEARS] [NRATES] ;

735k, WARAERACR, $UoT AT new, 1 ELEEAE AT A0 1 55 T8 2% 2 4 5
ATt filhn.

int[][] magicSquare =

{16, 3, 2, 13},
{5, 10, 11, 8},
{0, 6, 7, 12},
{4, 15, 14, 1}
}
— HEH R, SEaT AR AN 36 S Ui A ocE, B0, balances[i][j].
FE 7 B B2 v B T — A 768 R R ) — 4E 504 interest 5 — N 174l A B 00 — 4 $4l
balances. —#4EH THRRE, 7 —HHTRRFIR, SWE 0GB 10X A BT
17

for (int j = 0; j < balances[0].Tength; j++)
balances[0] [j] = 10000;

Re, FEI R AR AT

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

{
for (int j = 0; j < balances[i].Tength; j++)
{

double oldBalance = balances[i - 1][j];
double interest = . . .;
balances[i][j] = oldBalance + interest;

}
TP B0 3-8 A4 1 oe BRI

FE5E. for cach JA3RiE 4 RiL AL M H— N, CEABRBIT, LHA—%
Basey, ERGP_gHMaiiALE, FEREMBANRENHER, o THT.

for (double[] row : a)
for (double value : row)
do something with value

& 27 BAMERIT AR REAEI R, TUHEM,

System.out.printIn(Arrays.deepToString(a));
B A XA
[(1s, 3, 2, 131, [5, 10, 11, 8], [9, 6, 7, 12], [4, 15, 14, 1]]
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1 /H

2 * This program shows how to store tabular data in a 2D array.
3 * @version 1,40 2004-02-10

4 * @author Cay Horstmann

5 #f

6 public class CompoundInterest

7

8

9

{ ;
public static void main(String[] args)
{
10 final double STARTRATE = 10;
1 final int NRATES = 6;
n final int NYEARS = 10;
13
14 // set interest rates to 10 . . . 15%
15 double[] interestRate = new double[NRATES];
16 for (int j = 0; j < interestRate.length; j++)
17 interestRate[j] = (STARTRATE + j) / 100.0;
18
19 double[] [] balances = new double[NYEARS] [NRATES];
20
2 // set initial balances to 10000
2 for (int j = 0; j < balances[0].1ength; j++)
3 balances[0] [j] = 10000;
24
25 // compute interest for future years
2% for (int 1 = 1; 1 < balances.length; i++)
27
2 for (int j = 0; j < balances[i].length; j++)
29
30 // get last year's balances from previous row
3 double oldBalance = balances[i - 1][j];
Er)
3 // compute interest
34 double interest = oldBalance * interestRate[j];
35
36 // compute this year's balances
3 balances[i][j] = oldBalance + interest;
3 }
3 }
40
a // print one row of interest rates
") for (int j = 0; j < interestRate.length; j++)
It} System.out.printf("%9.0f%%", 100 * interestRate[j]);
44
4 System.out.printIn();
46
4 // print balance table
18 for (double[] row : balances)
49
50 // print table row
51 for (double b : row)
52 System.out.printf("%10.2f", b);
53
54 System.out.printInQ);

55 }
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51}

3.10.7 AMMEA

FIHEC Ik, B2 A S8 S AR s S P R BN AT 2 K IX R, RS
FRAFAE A — S 225, X IE S Java (PR TAE . Java SCPR LIAT 2450, AT —4E
Bl ZAEBENre B gl

flhn, fEmrm s El, balances BALYEPR I E— MU 10 DT EPEAL, mitE oo
S AN 6 AN TE AL R GEBER 3-15),

balances = E—D 10000.0
lances[1] = i 10000.0

10000.0
4 10000.0
10000.0
10000.0
!

i
11000.0
11100.0
balances[1][2] =] 11200.0
11300.0
11400.0
11500.0

.l
{

o
23579.48
25580.37
4 2773079 §
30040.42
32519.49
4 35178.76
1

[ 3-15 —A> —4Egdl

#1k 3 balances[i] 51 FHEE i > F 8, Wik RS i 17, EA Bl — 5l
balances[i][j] 7 HX B 5 § 1l
T al DA A BORCE B A7, T RART AR A7 28 e

double[] temp = balances[i];
balances[i] = balances[i + 1];
balances[i + 1] = temp;

AT LA E A RS AN B, RV R AT A AR . R i
TR FEX AR, Bl AEAL, ST ) SRR A B P G AR
[ SN
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1

11
12
13
14
15
1

T jATRERT i, LR =AM, Fifrai+ 1o (Ao o,
AR ) . EARGIE— AN AR, BT E R A T TR R A
int[1[] odds = new int[NMAX + 1][];
Rk, rRcixeets,

for (int n = 0; n <= NMAX; n++)
odds[n] = new int[n + 1];

FESMIC T BN, (BUE A M SR, A RT LAR T 7 sCUs R e R T

for (int n = 0; n < odds.length; n++)
for (int k = 0; k < odds[n].Tength; k++)
{

// compute lotteryOdds

odds[n] [K] = Tottery0dds;
}

PRI B 3-9 4 i T o BT
@ C++E’: £ C++ ¥, Java W
double[][] balances = new double[10] [6]; // Java
AR T
double balances[10][6]; // C++
SRR F
double (*balances)[6] = new double[10][6]; // C++
MALSERT —Aas 10 MIg4e .
double** balances = new double*[10]; // C++
RIG, PABAGHE-NLERALT A8 6 MFa2.

for (i =0; 1 < 10; i++)
balances[i] = new double[6];

JREM L, %4 new double[10][6] BF, EXANFARRHKE A FhIAT. B F RN 6
Hnnt, RAREMMA) AT,
EEE 3-9 LotteryArray/LotteryArray.java

1 /**
2 * This program demonstrates a triangular array.
3 * @version 1.20 2004-02-10
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4 * @author Cay Horstmann

s ¥

& public class LotteryArray

7 {

8 public static void main(String[] args)

CI |

10 final int NMAX = 10;

11

12 // allocate triangular array

it int[][] odds = new int[NMAX + 1][];
i for (int n = 0; n <= NMAX; n++)

15 odds[n] = new int[n + 1];

16

v // fill triangular array

18 for (int n = 0; n < odds.length; n++)
19 for (int k = 0; k < odds[n].Tength; k++)
0 {

1 f*

n * compute binomial coefficient n*(n-1)*(n-2)*...*(n-k+1)/(1%2%3%...%k)
b5} &/

2% int lotteryOdds = 1;

25 for (inti=1; 1 <= k; i++)

2 TotteryOdds = TotteryOdds * (n -1 + 1) / i;
7

2 odds[n] [k] = lottery0dds;

29 }

30

31 // print triangular array

£ for (int[] row : odds)

3

M for (int odd : row)

35 System.out.printf("%4d", odd);
3 System.out.printin();

37 }

3 }

9}

A, BB T Java ili 5 WIEARBRIFEEMN, T804 Java Y i i) X5 09 FE 5
it



BAE WREX

A T A0 SRR T BT A Xt
A T E K A {1

A P ek A KRR

A A SHE A SORYTERE
A IS A KT

X FEA AT NEE

o [HilA X R T

o U] B EEFRHE Java 2R X4

o %S H WK

WRARBA T A RPN 5, 3 — A A — FARF M N A, T )
X R ) R R R R R K A B R R Mo —Fh BT R IR
R—HRE S NS, M H R T4kE2% 2] Java EE T S

XPFRAMMH CH SN MRRIF Rk, 5 E—FME, MARZEHHNERSERRKMEE,
RSP FPIE 5 IR RAFEEREARFZAL, Fr BN B R = 5N, R &
“CH+ FERE X Java B H SRA B,

4.1 BEBANRERRIHER

) % R AR P T (BFR OOP) J& 44 EW A P iiHiu sy, Ee 4Bt T 20 k42 70
R “dimie” SRARFRITF R AR, Java BRI RE), SHRE OOP A fE
B4's Java B2I¥ o

TET ) XoF SR PR A R T R 2R, X R 15 X6 FH P 8 T B R I R 3 43 i Bl ) 52
sy, BFPRBREZXNER AR, dA —SLEAE XK. RERACHENSR, £
IS S X6 52 58 4 BUR T A& 00 H BT ] . (HU2, MARAS ik, HEXTR AR 2
BOR, BIASKLEINRER B HERE, 7E OOP Hr, A O XTSRS, HERE
g Tl 2 P B s R BR AT

B S RR P BT B BT — R 2 (BPF %) SRR, — BAfiE T ixX L
AR, SE IR BRI . XHJR Pascal iF 75 Y TT Niklaus Wirth % HZE/E 4y
2R (BB + BAEgEH = 7 ) (Algorithms + Data Structures = Programs, Prentice Hall, 1975 )
R, TEEENRZE, £ With @2 HBAT, BRESE 00, BiRGEWRSE 0w,
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IXHE I AR TR DL U L B B Il R R, SR R e L 4%
P, DA FEEERE . 0 OOP Al 17X MK, B8O S0, SRJG 1 % e 8k
P

Xof e R A/ INA () R, B Rk B O 2 0 LR AL 7 o0 i) R G2 i3
T A e AR 5 R g ) R8T AR 92 B — A 5 1110 Web 3] Y 8% ] i 55 K24 2000 i B, XLt
AR AT Rl B4 4 S B R THR . R AT R A XU, T HE L B R 2 100 4
K, BRI E 20 A ik (I 441 JR) . R FHY FRIT BUESR . (WA E) bug
MBS e X BB RS 1, AE U TRl X AN BT 20 A4S 5k b A R R D B L AR 2000 4t
BhAERES N Z

X 11 |
g AR ik
TR xh 4o

R i Sr——
SR }JY.E |
i" e il Tk o 4 B E

idf g
; ik
fuR s Itk Kot 4 Ed
I

Pel 41 1fj ) ek 5 71 X R A AL X L
411 %

% (class) SR X QMM sl L FRATT ol LK S ARG il M /N BHDR R LD EIBIL, %
SA G M/ NEE. HiZ#iE (construct) XA FEFR MBS % 4] (instance)

W W T A B, 1 Java 65 T AT AR AR AL TR AN AR ARifERY Java A £ 3t
TILTA, WU P St B, HIrmmeggfdyigit. Rk, =R 2EA4E
Java BRI IR —86 [ RO 2S, LUME S O IR Y T X 07 A [ Al o i %o 42

H 4 (encapsulation, A7HFRAEEBHED) & 5 XG4T X — A d St . WEX 7,
BN B R R T AL A — A b, OFXE 05 A4l T e 1 B i S B . R4
B R R 92480 3% (instance field), FAEER AL RN # % (method) . AT REANFFE
] (%) A AU IR . XS I A B X D R R Y RITR & (state)
Toiefnt, HREmitg gk —EE, ErIRAA nT ek 4 s

S 1 R AE T 4 3 R AR T2 R Y O 1 A M ) SEA 2 A S B R AR A X
ST S R BRI TS . BRI T T AT REAE, O R T PE AT S
YGRS B AN T DL 4 1 b 2l AR A E i B 0 X, SUERT DUl P [RIRE 1) T s 45 8
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P, A XS G5 AS 23 R0 el A 25 T & A i fk

OOP 575 — A JEM 2 ik P [ i X Java AR R M B 26, Xate: nPLldy &1
FRANT TIHM—AFSE, S, 78 Java B, A IEARTR A T—4> “Hiul) Ko,
‘Bl Object, fE F—Fith, Bl AR 24 ¢ Object BINTEAIN 4.

Y E— A RZER, XY RSB HA T AR S E R k. 7EHE
h, HFF RS X A B R B i R T LA T . iy R AN Ok d S B A — A
R PR R 4k &K (inheritance), A XY RMTENMNEIGSHE F—=.

412 X%

o %6947 % (behavior) AL LA G i MR LA, ST AKX Gt i MR 2 3 2

o xR MGIRA (state) — it INARLE Ty ik mF, KFG wnfufng i 7

o i F 7R (identity) —— WA HEMEA A FF T A SRS B A X L?

] — AN B X R, SRR R A A T R i AT SRR A . X R AT
FH BT FH R 5 2558 LI

UEAh, AR RERORATE F A S ATARE (R B . R RAPRE . MR RETRES
i 5 st 0 0 A A A, R AR AR AR 2 R Y . X GRS A4 kAR 6 20050 ek 1A F O ik S B
(WRARZE R A o] AR GRS, HAB UL B E 2 T 80) .

FJE, XTRAPREIATE SR — X%, BAXREA — N ME—1 F 4 (identity), $i
m, fE—ITHAA RS, AT AT IR EAE A AR Z AL, R TR 524 5 A ) 2
i, HEER, ER—DERH], BRI EARRR, REF T Ol 2R

Xt G X S AR AR R ML 2 A B R e A . BN, PR AR e AT (IR —
AT Bk s BT, sERLZIE LA A BT srh SR H k. Gk,
FATHR “SR”, BAERA A BUTY S, XATHEARIZIEA “Cik5iR” RE).

413 RRE

{50 1) it AL R 00, 2 N TIER 1Y) main pRBUT iR 4n 5 B2y o A6 1 ) X 82 7 15 i
BHBEAT BTG TR o X T-2% 2] OOP M) F# A UL M BTN T T BHRE: HEMN
WITEH G, RIG RN PRI

TR % a7 SR U A S A () B e A e SR AR 0], T iR X N Bl

flan, fEiTPAIR RS, AL in)

e fhh (Item)

e i (Order)

o EHeHuhE (Shipping address)

e {7 (Payment)

e [k (Account)
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X LA IAAR T HE A A S Ttem . Order 45,

TR, AFZhE: BEAREINEBT R, TR A B, TR A T
T—Aghinlhn: “Whn”. &7, CWOET DA AT, ABEARL S e s AN s
BIXF S BN, H—ASE R S BT Sy, IR IT AT Sk R E R R, e
R TEL Q0] A7 T ol LA R AN o 6 g AT HE )Y . & U, add 1 %R Order 50—~ ik,
17 Ttem % 42— >S40,

MR, T AT S S BRI HUR A, ARSI, TR 47 i) A sl i)
HE S R T A NI R 25

414 EZEHXFR

TERZIM], B WX RA

o 1&H (“uses-a”)

e X4 (“has-a”)

o 4K (“is-a”)

& # (dependence), Rl “uses-a” K&, J&—FhiHEM ., BE WKERK, #A, Order
Ffdi ] Account 25 )& K4 Order % 475 2 1Ji 0] Account X R AR {5 APIRA . U2 Item FEAK
T Account 28, PR Item XfZ 5% PP ICC, L, WHER—AS KL 50 0 —4
KRG, FA T — A T — 2%

IR AT BE A AH AR 1Y 0 AR e D . R R A ANHIE B IIAEAE, EiAS L0 B
R A GX B B MU AL 8 A P bug) . FIAROE TR RIS e, wit i
A T it g A

R 4 (aggregation), Hl “has-a” X &R, E—MEKHY FHMWCHE, B, —4
Order X445 —28 Item X4t RERXRTRE K A MM RETEB MR,

R ARFEFRAERRSEAMA, MEMERMEA “EK XAKE KR
WM A, AT M. {23t TS R AL, “has-a” BAEMBE, SwiknE
B9 B — N E RIS R Y K S, KA K 41,

F 41 RIEEXRK UML HS

x & UML E#EH
ot ST T =TT =
| @ e e =
%{}' < — =
IER-SSIS

4k 7K (inheritance), Hl “is-a” K&, Z—MH FEREHRS —MBXERB, U0, Rush
Order 25 Order Z84k 7K 1M 3k . AF A A Rk 1) RushOrder 28R 60 & 7 — S8 P S0 Ak #E )
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R, DR — MR R ARk, mILark, WaEmmmsh. Ak p s 2
Order B4 7FOKH . —MIMT, WRE AV EEB, 2K A NMEUENEBURNITE, B
WA —LFmIMYTIRE (F —E¥ Rk, oS L R IR XA T EAOES) .

R ZF)¥ 51Kk H UML ( Unified Modeling Language, 4i— 8455 ) 2HI250&, HkH:
REZMEE KR, B 4-2 Sl HE—A0F. KRBEEER, K2ZE0CR A &M &
Ik RAR . £ 4-1 4T UML s WA E sk pe .

File Edit View Help

orders violet
: Stardanils i

The account
RushOrder to which
the order + »Select
is charged S class

s = interface

2 E1Package
AvJ [DNote

O Linked diagram
Order Account *\ Depends on

4 inherits from

4 Implements interface

'\ Is associated with
WQ Is an aggregate of
W is composed of
Item *\ Note connector

]D Note ] @ Show/Hide side bar

K 4-2 KK

4.2 {FEWMENXE

£ Java ", WA AR ICIEMATAT A, FRA AT G LBl JUANE. SRif, JEARRTA
(AR ILAT THT ] AP RAFAE . BN, Math 28, ZEREFH, AT LA Math 2800 /7%, 40 Math.
random, Jf HUTFELRIE 77 24 MISE0 (WARA WTE), TIAL 7T M EACHE R, XIER
BEERSCHETAE, MARTA KSR, (HBRA 2, Math 28 HEE TIhHE, EATEMA
DR . o TR RS, Dt A e A R R LA R A B Ak S5 K

T4 —A E LR 2 ——Date 25, Wb DL B anfal by x4, LK fndaf i
JiEE i

421 MNREWMKREE

LR, MAAE SEN R, HREHMAERE. K5, XRVHITE.
£ Java FEFF R ITFIE S, fifHM#E S (constructor) FITE B SE . 43k 25 J& —FhARER Y
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Ik, MM IR0 4. A — 5. b Java JE T 40 &% 4> Date 25, B
SRR AR A, Flin: “ December 31, 1999, 23:59:59 GMT” .

ER: RTHRARIFE. AR LMK, mARRELILETREA-ANE
# (built-in) £ A7 44w, 4 Visual Basic P A — AN E 69 date £ A, 425 50 T AR A
#6/1/1995# B XIg 2 A1, MA@ LA, XMFRFE, BARLAF RN AT date £,
T Rl kit £ s, 1295 b, Visual Basic iX #£3% 3t 6915 o M TR? A LXK B
MEATAHR/BIH, MBH—LREAFTAHB /R /., ES R HEA T RGBT 98
W7 4o RIXA B K FM, ETHATRBARL, SHREAI RS T bakk
& X ARE T RN, e REAE, TR IHESFFH LT EEGTTH . wRERTH
REE, BHABRERTARE HH%mE A T E, MBI R B (replace) & Hdt
#9 R (MEAHXAFIAAFPIE: Java 69 B R FA LRI, CEEHMRITT HK)

P X5 BI04 T % 54 MR, PRI Date 2EHUMIHE #5445 4 Date. E AU 11 Date Xt
B, W BRI E RS AT RO . new #ERF, QIR FR

new Date()
AR A T — ARG, XSRS aA A R S HT A H A ]

WA LR, ] R XA G Al g — A i

System.out.printin(new Date());

s, WAl LUK — A e FH T R R 2 (4 X 42 . Date 2147 — > toString Ji . X
AN PR ] H WA A5 R A L A ) o] DA QnfelkE toString Jr ik W TR 1 i)
Date X4 |-,

String s = new Date().toString();

FEXK A7, RS QA T — k. R, AR X geT LA, I
U, 5 X R A — A

Date birthday = new Date();

& 4-3 &R 1| BT R (0 448 | birthday o

birthday = {J—M‘n\

i

Kl 4-3 QUE—HSR
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TEXTR G X QAR B2 (M AAAEE — D EER XA Flan, &R

Date deadline; // deadline doesn't refer to any object
E X T —NXRAE & deadline, ‘BRI LAG|F Date BRI X R, HE, —EEARD. &
deadline A& —A*F %, SCPR BWRAGIHNS ., i, RNEEWATAT Date J7 ik mi H T XA~
H b, 1EA)

s = deadline.toString(); // not yet
B R

WO SFeRI IR LR i deadline, X HABIANERE. MR, AT LURBT I X 218 1k X
ARk

deadline = new Date();
Wik ARG H— N EAAERIRTR

deadline = birthday;

BAE, XPADBEG| AR X GES K 4-4),

birthday ={"“:}\‘ ( Date )
= \.
=

i,

K 4-4  F5IHE— X RIS R R

—EEINRE] . — DRI LR —XR, UG — DX,

7E Java B, AT SR B A (E AR XS AR AR AE 3 Sh— b7 i — XTI . new #4E
FFRR EME R —5I . TG

Date deadline = new Date();
BWAES . ik new Date() F1& T —> Date KA 5, I H B WELEXH QX R 1
M. X5 HFFAETEAL & deadline o

AT LA R X 5 A B BN null, RIS XG AR & H AT 5 I IET R & .

deadline = null;

1:f. (&ead'line I= null)
System.out.printin(deadline);

WA — A ER A F—AMEN null XFER L, IRABS P EEFTRAR .

birthday = null;
String s = birthday.toString(); // runtime error!
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Jeyif AR AN 2 A BRI aR AR null, AU P new sR EATTRE A null S 7RI ERAE.

@ C++ ERBE: RSABIEMIAAY Javat 2 K5 Cr+ 93 MEM, K, f CHr PEA
3R, R AR, TN Java 095 . E B A C++ e 3t 3654, #ldme,
Date birthday; // Java

SRk, FRT
Date* birthday; // C++

—BRBTX—b, — P MRE AN mMBT ., HK, —A Date* 184+ X fhid i A A
new #4744, HX—Em T, C++ 5 Java 935U F 2 —Hd

Date* birthday = new Date(); // C++

W RIE—NEZHEARL S —ANEE, AANEERBGQR—AN8 8, PEARZR—
At 454, £ Java P69 null 3] A2t R C++ 89 NULL 454t

Fr A  Java 3t RARAAE T, S— AR EOE T —AMTE T EH, IAEFRA
e EiaE  — AR R G154t

£ CH P, e+ oAALRE, FFFFRBEAER, HRDCHREEE—/MER
B4, REERAGHE L. AlavaiE TP, XLFMERLALE, wREN—AEXA
ML T84T, BT AGE LA —ANEATHAER, IARZAR—ARMMGLER, B,
Fbdns WAERE M, BBKESHFLLTILGET,

CHHEMTRKRGE A, cBIFENAHESFHIHBEFREAS LG BFHE
N, #l4e, — A48 & (linked list) # M ag2E RELF2) —AHeck, LAT L REEER
ABR), 23p% —4aak 5 ey 4kde, XEFWRHAGHENITAANTEEPRA T, &£ Java
W L54E A clone iR AF AT R 6 T RN

4.2.2 Java ZEHH LocalDate

FERTE M E -, S T Java r#ERIEH 1) Date 28, Date JE 1) 5647 — R,
B4 2 o B i) &

JSAEFESE ] Date 28T AN DAHIE X — 55, AEAS (a1 FH RE 8 — A 181 i ] 5 (22 A0 80 (v aE
Af ) Fonmy, XA SR 2T (epoch), A& UTC WFE] 1970 4E 1 H 1 H 00:00:00.,
UTC & Coordinated Universal Time (945, 5 KEAEKB GMT (K Greenwich Mean Time,
FEAREIR IR —FE, & —Rh A S AR SRR ]

{8 J&, Date 2 fr 2 {1 (%) H M AL PEOF & A R K H &, Java BIEM I HIAN: 2
“ December 31, 1999, 23:59:59” X HFFiY H M 37R 2 U Fa i (1 [T 2J 15t 3XRR R IO 4 A 1
SEAE TR K B0 X Adi FH 1Y) Gregorian FH I 7Rk {HIE,  [R]— R[] 25 % H of [ it e g
FORHCR AR BB RN EARA—FE, 3T KRR UL A A4 1.

ER: ALk, AXGLRAL Fikeikit FEkmiE, AL AN L. SRMfA
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T RIIHES R B, AR ER L&A B A AR, AEE XG0 A 5B BHEAIE
H #1647 3% %, % 5 & Nachum Dershowitz #= Edward M. Reingold % 5 # ( Calendrical
Calculations ) % 3 & (414 X 5 HigAE, 2007 %),

RV PG BRAT IR 8] 5 25 I (8] s A 24 0T BT LARRYE Java 2843 ML & T HIAN 2K

%ﬁlﬂ*ﬁﬂl—ﬁﬁ%—ﬁﬁﬁﬂ‘]ﬁﬁﬁ%ﬁﬁo HE, W%Kﬂﬁ@?@%ﬂ‘?ﬂ%ﬁﬁo
ANEAF M1 25 R 1S LocalDate XX S, Lhr b, N M4EHES T) ¥ (factory
method) {CEAREHMERS . T m ARk

LocalDate.now()

SHE— R, FRatdEX AT H 8,
AT DARAIEAE | A AN H R 15 X R — MR E H BT
LocalDate.of(1999, 12, 31)

IR, A A R N AR — X R AR R

LocalDate newYearsEve = LocalDate.of(1999, 12, 31);

— B A7 T —4> LocalDate Xf %, 7] LA H]J7 ik getYear. getMonthValue 1 getDayOfMonth
BHN4E, HMA .

int year = newYearsEve.getYear(); // 1999
int month = newYearsEve.getMonthValue(); // 12
int day = newYearsEve.getDayOfMonth(); // 31

FERX T BA ZRIT S, B IERME X R E AR . A, ARaTaE
A HRITEREIN, RAERAX L ERGRIELSHEE. B0, plusDays k215 %
— AN LocalDate, 40 SRAENE X AN 7 86 X5 AR M RIXT B, 33X N8 H I 0 2 B 2
(IRSE SERFS-GUReie TRER:IF

LocalDate aThousandDaysLater = newYearsEve.plusDays(1000);
year = aThousandDaysLater.getYear(); // 2002

month = aThousandDaysLater.getMonthValue(); // 09

day = aThousandDaysLater.getDayOfMonth(); // 26

LocalDate 23523 T SC iR 440 Fr e B0 H I . I RAEFR AN, MATTRERER A
M EIFRR . S, ERENET, X—rOFAEE, HEMNEIEMIMEMIN T,

. £ FrE, Date £if A getDay, getMonth vAR getYear 5 7 i%, Rt R HF1EM
ATk, $EERHEFRINENT ERLIZALN, RILCIFITAH RBMER
déliurl'%%"t Bl p Lk kiRt K R, REAZ AT T k42 Date
W —H 5T, Java 1.1 PEIARF—4 8 X6, Date 5 EBAFABRF R A, BR
%&TVXE&/—?“‘P&H:&”Z‘% FitmRIHM, HEHFLSHALEL, ZFERRE
1R E F R F ik, BAKRGENEERARA TRREEMNTLHL,


fangxuyuan
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423 BHSEAESHRSHIAE
B L — Y plusDays Jy I8 H -

LocalDate aThousandDaysLater = newYearsEve.plusDays(1000);

XA HZ A newYearsEve 2347 2728467 B 200 1000 K25 i) HIbh? $92 b, %
ﬁ 5 plusDays IS H1) LocalDate X142, SR LK AN H 444 aThousandDaysLater
KR R AT AT e s . FRATTR plusDays J7 7 54 S0 SOM Fx A ikt 42, Gx
oL T"'éﬁ 3 mirp WLad i String 2511 toUpperCase J5 i, fE— D747 [ H] toUpperCase i, X
PNFFFRIRIEAE, 2R bl - EERFRE A )
Java RN — AR RRAS TS 2547 03— AN HORA B H T, #4°M GregorianCalendar, #] LAUITF
XA SR —A HIHTIN 1000 K

GregorianCalendar someDay = new GregorianCalendar(1999, 11, 31);
// 0dd feature of that class: month numbers go from 0 to 11
someDay.add(Calendar.DAY_OF MONTH, 1000);

Yj LocalDate.plusDays Ji i AN, GregorianCalendar.add J7iie— Uik e i (mutator
method) . WX A ik, someDay MEMARESUAE . Al LA A& Bk

year = someDay.get(Calendar.YEAR); // 2002
month = someDay.get(Calendar.MONTH) + 1; // 09
day = someDay.get(Calendar.DAY_OF MONTH); // 26

ISR R XA SR, FRAT K 72 i 44 4 someDay [fii 4SS new YearsEve PR HH X AN 0 2
L Z G, BRI
FHBZ . 5 )% G2 Mg AE Aot G 04 5 AT BERR A Ui ) 85 5 (accessor method) . $i4n,

LocalDate.getYear 1 GregorianCalendar.get Bt iJi [ s Ji ik .

@ C++iERE: £ CHF, A const BRWFEAFEIRF ik, KIAHBA Rk, 122,
FElavaiE 2P, HRIZFFXE5ERBEFELEFLEANEAR A

i FH—/~ W H] LocalDate 2819 #2137 R 45 AT A 118 A I s M H Y
HPr, Haglh.

Mon Tue Wed Thu Fri Sat Sun

1
2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26% 27 28 29
30

METH HH—A * Shrid. nTUAER], XART T S ge an ol 558 A 0 ) KB B —A 45
A H WA & L.

THEA— FX DAL, B, Wil r—HDX%, IS0 H A E
IR
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LocalDate date = LocalDate.now();

INR/RE T BDE R U= IS

int month = date.getMonthValue();
int today = date.getDayOfMonth();

SRJE, H date BREENIXPH B —K, IFEEIX KA EBIL.

date = date.minusDays(today - 1); // Set to start of month
DayOfWeek weekday = date.getDayOfWeek();
int value = weekday.getValue(); // 1 = Monday, ... 7 = Sunday

A7 4 weekday % BN DayOfWeek SR XF 42, FRATTI A X AN X 42 1) getValue Jr i 3k 15
PIEWILA DR, X8 -8, X HEERE PR G, BRARE —RRRE, B
LR 1, R TR M 2, M. B H R 7,

R, s —17 Z4q e, 045 1 0y 05— KA8 mARR Y B B A 24T
Bk M2 — A7 45 2k«

System.out.printin("Mon Tue Wed Thu Fri Sat Sun");

for (int i =1; 1 < value; i++)
System.out.print(" ");

BAEFAPRATEN H DI R . FEA—MERR, Horh date i —4H i dg— K
BRUGEAURE, FTENRPE . Q2R date 224007 H ), XA H W —4> * dric. #FK,
& date #EDER] T —Ko WERBXFTH— R —K, WHITITED:

while (date.getMonthValue() == month)
{
System.out.printf("%3d", date.getDayOfMonth());
if (date.getDayOfMonth() == today)
System.out.print("*");
else
System.out.print(" ");
date = date.plusDays(1);
if (date.getDayOfWeek().getValue() == 1) System.out.printIn();
}

fram g sme? TOTAMBEX M HAILK, & 31K, 30 K, 29 Kk 28 K, %br L,
HE date 7E Y H BBk SE%AR

FEIFUE B 4-1 510 T2 M RRT .
BFH% 41 CalendarTest/CalendarTest java

import java.time.*;

1

2

3 /*:’r

4 * @version 1.5 2015-05-08
5 * @uthor Cay Horstmann
6

7

8

9

¥

public class CalendarTest

{

10 public static void main(String[] args)
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LocalDate date = LocalDate.now();
int month = date.getMonthValue();
int today = date.getDayOfMonth();

date = date.minusDays(today - 1); // Set to start of month
DayOfWeek weekday = date.getDayOfWeek();
int value = weekday.getValue(); // 1 = Monday, ... 7 = Sunday

System.out.printin("Mon Tue Wed Thu Fri Sat Sun");

for (int i =1; 1 < value; i+)
System.out.print(" ");

while (date.getMonthValue() == month)

{

System.out.printf("%3d", date.getDayOfMonth());
if (date.getDayOfMonth() == today)
System.out.print("*");
else
System.out.print(" ");
date = date.plusDays(1);
if (date.getDayOfWeek().getValue() == 1) System.out.printin();

}
if (date.getDayOfWeek().getValue() != 1) System.out.printIn();
}

35}

nfLAFEF], FIH LocalDate K n] LIRS —/~ H i #2 /7, AEAbEE A2 WLV K45 H KRB
FRAE, FRIEATEAIE LocalDate 8 4nfal 15 H MWL, HFE LM HXAKMIED,
Il plusDays fil getDayOfWeek 55 /5 .

XA R ) A ) AR R s el il FH — 28 042 TR 58 A S & A AT 55, IR
IR B

an| java.time.LocalDate 8

e static LocalTime now()

P — s T H IR X4 .

static LocalTime of(int year, int month, int day)

F i — R H B4,

int getYear()

int getMonthValue()

int getDayOfMonth()

3304/ B4 . AFH,

DayOfWeek getDayOfWeek

E) Y[ H & R WL, 758 DayOfWeek 25— PSR 0], 81 getValue 4 £
1~ 7 2ZE—, Fons 2EBIL, | RRRE—, 7R REHH.
LocalDate plusDays(int n)
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e LocalDate minusDays(int n)

AR H B Z SR B2 0T n K H

4.3 RBFPBEXE

EEITED, CEIFRRE T R HHA, B2, IREAE R —H HA main
Trike BAETF IR i it E 20 R F Irfs 214 Fh £ /7 £ (workhorse class) . #%,
XA A main %, HA A CWLHIEMEE %k, ERAE - ENERT, Mz
HTRAGHE R, HhRAE 1A main ik,

4.3.1 Employee %
18 Java ', BT BRLAYEE SUBERR :

class ClassName
{

field;

ﬁeld 2

constructory
constructor;
method;
method,

}

T A EH S Employee 28, TE4i™S #ra i BRGNS 7] fE& HI .

class Employee

{
// instance fields
private String name;
private double salary;
private LocalDate hireDay;

// constructor
public Employee(String n, double s, int year, int month, int day)

name = n;

salary = s;

hireDay = LocalDate.of(year, month, day);
}

// a method
public String getName()
{

return name;

}

// more methods
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X HURF X AN R A S AR 1 o UL B LAY, TR BIERS R LY TG T
I 42, XAFRIF R T4 Employee JE (1 SE R .
2FiE% 42 EmployeeTest/EmployeeTest.java

import java.time.*;

=
=4
od

Al

- FHEHRFA

1
2
3 /'.‘::-

4 * This program tests the Employee class.
s * @version 1,12 2015-05-08

§ * @author Cay Horstmann

7

8

9

1
public class EmployeeTest
{
10 public static void main(String[] args)
1 {
1 // fill the staff array with three Employee objects
13 Employee[] staff = new Employee[3];
14
1 staff[0] = new Employee("Carl Cracker", 75000, 1987, 12, 15);
16 staff[1] = new Employee("Harry Hacker", 50000, 1989, 10, 1);
v staff[2] = new Employee("Tony Tester", 40000, 1990, 3, 15);
18
19 // raise everyone's salary by 5%
2 for (Employee e : staff)
2 e.raiseSalary(5);
2
2 // print out information about all Employee objects
u for (Employee e : staff)
25 System.out.printin("name=" + e.getName() + ",salary=" + e.getSalary() + ",hireDay="
2% + e.getHireDay());
7 }
8}

30 class Employee

n {

R private String name;

3 private double salary;

34 private LocalDate hireDay;

3 public Employee(String n, double s, int year, int month, int day)

37 {

38 name = n;

39 salary = s;

40 hireDay = LocalDate.of(year, month, day);
a1 }

Q

It public String getName()
4 {

I return name;

46 }

47

48 public double getSalary()
49 {

50 return salary;

51 }
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53 public LocalDate getHireDay()

54 {

55 return hireDay;

56 }

57

58 public void raiseSalary(double byPercent)
59 {

50 double raise = salary * byPercent / 100;
61 salary += raise;

62 }

63}

TEXREF T, #1% T — Employee 504, AT =R A4 .
Employee[] staff = new Employee[3];

staff[0] = new Employee("Carl Cracker", . . .);
staff[1] = new Employee("Harry Hacker", . . .);
staff[2] = new Employee("Tony Tester", . . .);

B, FIH Employee 251 raiseSalary 77 #8544 i 51 (35 K H2 6 5%

for (Employee e : staff)
e.raiseSalary(5);

)5, VM getName J5#: . getSalary 7M1 getHireDay J5 8 54 i 5t (15 BATERH K

for (Employee e : staff)
System.out.printIn("name=" + e.getName()
+ ",salary=" + e.getSalary()
+ ",hireDay=" + e.getHireDay());

W, X RBIFREF 5 ®mAZE: Employee Z5M1H7 A public T5[AIEHifF ) EmployeeTest
%%, EmployeeTest 25418 T main Ak, HApiH T aTHEANR 482

U5 S 4 & EmployeeTest.java, XK A SCFZ 447015 public 219 24 FAHILEL, E—1
BEoctEh, R A%, ATUAEEBEMAEAR L.

PRk, M4iRX BRI AR, iFaeR7E B % TR M AKX : EmployeeTest.
class 1 Employee.class,

B AR P main LR ZRIEA T IMBE, LMERE X T

java EmployeeTest

FAT R 2 TT 4R35 1T EmployeeTest 25 main J7 & A0S . 7EXBAUE T, Helat
1% ¥ =¥ Employee %4, I WnENRRE.

432 BNBEXHHER

FERFE R 42, —DESUHAES THAE, FEEF IR TEE R EE—1
P U SCE . BN, B Employee ZEAEHAE U4 Employee.java 1, ¥ EmployeeTest 2 4F
WAE S EmployeeTest.java 7

UNRFL X REA LA, B 0T LA PR iR IR AR Y 19 vk . — ol H A I Java
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i 1«

javac Employee*.java
T, AT 0 ECAT VGG R S AR B A R S S AR A A

javac EmployeeTest.java

B AR, (RIS Ry, IR BaXHi4RF Employeejava. X1, 4 Java %
1R 4% & Bl EmployeeTest,java il Ji] |~ Employee 231} 23 ¥ $k 44 A7 Employee.class [ SCfF. A 34 #k
FXA A, S5 11 shdY % Employeejava, SRJi, AFE#E T4t HHEEME: 4 Employee.
java MUASEE LU AT 1) Employee.class SCIFRRASHT, Java Sl taiih 2z F sl 9wt 4~ scA)

AR wRAFZUNIX Y “make” TH (K& 2 Windows ¥49 “nmake” H T ), T
VAINA Java /iFH N ET “make” Hht.

4.3.3 #I¥r Employee 3

R X} Employee B T M. B AEMX AR LI, @A FRAMSLEHM, X
MR E DA 4 A ik

public Employee(String n, double s, int year, int month, int day)

public String getName()

public double getSalary()

public LocalDate getHireDay()
public void raiseSalary(double byPercent)

XA AT T AR AR IC A public. JCEET public B E AT A0 2 AT Al Jr B ol LLE X
ey (AAT 4 R g0, HAEARTR G F —8hAag)).
PNk, W EEEAE Employee 2S5 AT — A~ S 513l FH A A7 HOCRE S 4544 10 Bdis

private String name;
private double salary;
private LocalDate hireDay;

KA private B {4 H 47 Employee 28 1 518 774 GBS U [l X Se 5 i3, ifij oAt 26 09 Jr ik AN

g X S

SERE: TVLM public AR9T 413k, 123X & —AP4E h RIZAG 4K public HHEIR A A2
B P 0AEAT kst R i AT i IR A5 B . KSR R AHOIR T HE . 4T £ 94E4T 5 iR #R T 1A
% 2 public 3%, M&EAT4Y 250 kA, R AEAE N XA AR, iX H R KA A
2y, Ft, X Ik AL B EHIRARIT A private.,
B, WETEREL, AP S0 AS B B X 42 : name BY e String XS, hireDay 5% &

LocalDate JXF 4 . X AEIE 000 W . 208 5 A6 IS B @ F 52N S 11 S ek

4.3.4 MNHIESEFIE

i /A Employee JS019 F4) 5 % -
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public Employee(String n, double s, int year, int month, int day)

name = n;

salary = s;

LocalDate hireDay = LocalDate.of (year, month, day);
}

ATLLER, WiEeR SR % /M Employee KX R, MRS SEAT, LAMERE LB
kR B A B RS

flan, SR X &A% 012 Employee Z$ 5L i .
new Employee("James Bond", 100000, 1950, 1, 1)

K AL R E N -

name = "James Bond";
salary = 100000;
hireDay = LocalDate.of(1950, 1, 1); // January 1, 1950

5 4% 5 HAL A T A — D EEAR . WiE e SR A new BAERFRIATBIA A,

AN BEXF — A~ L 27 15 B X G i R 36 48 of 1k 3 BT i v S sy H . il

james.Employee("James Bond", 250000, 1950, 1, 1) // ERROR

WP R IR IR

ATRY G BN A A E RN . W R TEIC(E:

o it a5k R 24

o HAEALA L LGSR

o MEERATLIA 01, 1 B NSHL

o F4i AR AT IR [A{E

o kA BURFRIE new BAE—AEHH

C++iERE: Java iR B T F X5 C++ —H, 122, Lt EMA L Java st ZARAE
Py, Mt BERIFRE new BEF—REA, CHEFARHEHEERLE
it new B

Employee number007("James Bond", 100000, 1950, 1, 1);
// C++, not Java

X6 £ C++ P A4S EFIE4T, 124 Java PHRAT,

Q@ BE: Hiad, FEEAMEBEFTEALLE ERRELNAHRLE, s, TEOHERH

kX & salary,

public Employee(String n, double s, . . .)
{

String name = n; // Error

double salary = s; // Error

=

BEAMEE FNAT BHHEE name Fo salary, X LT FRBEMES ARG FE, Xk
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TERHHETRLAESR. ARBLFETE (Flde, KESGEE) FFRBREELRE R
X ERA, B AMAICZE I RIgmix ERIEER | XA RMpEHE TR R, A, 2
R EEITA T kP REG 45 EHRE L8 EF,

435 BRASHEEXSY
T TR R LA RAF e S8 it , Jrik.

public void raiseSalary(double byPercent)

{
double raise = salary * byPercent / 100;
salary += raise;

}
PR FHIX AN T X R 11 salary S5 & AA P S IEH
number007. raiseSalary(5);

EIEE A number007.salary BUEIE N 5% HAKKLUE, AR HEHAT Fol46 4

double raise = number007.salary * 5 / 100;
number007.salary += raise;

raiseSalary JILAT IS8 -SRI X (implicit) 280, JE M BUE L AR
Employee X4, 45 “ABHAT Tk A G WA S T B, X e — 12X (explicit) &
B, (A s AR NS 800k o ik Vs 0 B AR sl )

Al U E], WS EUE WS kA A, U0 double byPercent. FRsUSEOEAT
AR Ty s W

FERE—A ik, Y this Ron b X S8 WRGE S, T R 'S
raiseSalary J77%:

public void raiseSalary(double byPercent)

double raise = this.salary * byPercent / 100;
this.salary += raise;

}
ATSERE T DY i 0 RE (1 IXURS , DR Ay SR T LR S 811358 5 ey A 4k W 4 DX K
@ C++ Zf: [ Cr+ b, @FEEGINEE LT ik

void Employee::raiseSalary(double byPercent) // C++, not Java
{

g e
e RARG AT L Ex, IANAFEHF AR A NI (inline) F &

class Employee

{

int getName() { return name; } // inline in C++

}
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JEJava b, FTAMFT EMLRELEGAFREL, 2HFAREAFTENANRKST X, £F
B EAF HEE AN EE Java ERILOIES, PR A EEANAARNRERZ, 2
WHORAR . R A E B ARTHRACH F ik,

436 FEMMKES

i, P E — FAEH T HLA getName 777k . getSalary 775 H getHireDay 7o
public String getName()
{

return name,

}

public double getSalary()
{

return salary;

}

public LocalDate getHireDay()
{

return hireDay;

}

X BB HE MR A g8 vk . e GRS EERAE, PR SRR A BT ) 4%

# name . salary Fil hireDay $sFRic A public, AR BURA S (0905 0] 4% 77 ik S A S H S
Sy Sene?

FHEAE T name J&— A Rl — BAEMGEER TR B, BB EA] DIk u] LAXS
TN, XK name A SZ RSN IBEIA

HAR salary A H s, (02 E HAEH raiseSalary J7 B H. R iR — EX AN S{H 3
ThER, RPN T LT o MR salary 02 public f, BEIRIX AN ELE A
Al RB S HIRAEATAT T o

AT SO, TR s B E S . R, DOZEREE T =N

o —RVA MR

o —ANNA BRI 1A i

o AN MEEE A%

BOREAGCES AR — N B N A BRI e, [HRAIE B T A WA LFAL .

W, TTLABCAS RS BE, B T IZRRIT AN, ANERmH A, B, KA
it 45 TR SO -

String firstName;
String lastName;

AR 4, getName J5 i AT LARK A iR ]
firstName + " " + lastName

X RORBUE, FRFRHALR S SE AR I
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AR, N T AT I B R Z ] G, U7 IR) 8% 5 s RIS R VA A AT RET B £
TAE. (HSE, K RIRAIH R 79 AL . SR AR AT AP TR R A, AR B
PEATIRAERE AN S AT IX S Ab B . (51l , setSalary Jrik Al AR #i 02 /T 0.

O BE: 35X EHBAEWS| A TENLF M EF k. f£ Employee £ #3bik R T X A3k
it R0, Hb# getHireDay 7 #i&® T —/> Date £ 2T % .

class Employee
private Date hireDay;

public Date getHireDay()
{

return hireDay; // Bad
}

}...

LocalDate £ & A L Z 5%, 5ZKF, Date £ —/F % £ % ik setTime, 7 VA
EXEREENHK.

Date 2 T &8, X — Ssba3R T HEM) HA T @K BEX A,

Employee harry = . . .;

Date d = harry.getHireDay();

double tenYearsInMilliSeconds = 10 * 365.25 * 24 * 60 * 60 * 1000;

d.setTime(d.getTime() - (Tong) tenYearsInMilliSeconds);
// let's give Harry ten years of added seniority

4404 R B4R AP . d A= harry.hireDay 5| ARl —A3F & GEALE 4-5), s d#A
FHREFFEHRTAASKTEIANR RS ELORAFKRE]

Pl 4-5 ik ] AT AR R s 5 1]

R EEBEE—ATESRAI N, MiZE LT e#TEE (clone), 3% clone 52
BAKER—MiE LTl K, AE K clone 9FmARKFLES 6 FPitk, F
7 A% G 6 AR .
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class Employee

;.)ubh:c Date getHireDay()
{

return (Date) hireDay.clone(); // Ok
}
}

TR T, R EZBEE—ATEHIERNHE N, k2% R clone,
4.3.7 ETEEHEBR

AT C 22 HIE , 752 T AV Rl B g X R B RAT Bl . — AT LAV ) BT & 64 Pt A
SRR, XRSB! B, FmdE— F R M 5 equals J77% .

class Employee

{

public boolean equals(Employee other)

{

return name.equals(other.name);
; }
SRY R 50
if (harry.equals(boss)) . . .
XAV harry BIFAA IR, X ORI NGBS, A1, BIEVIN T boss MAAA . X

AR, HIEIRJZ boss J& Employee 25414, 1fil Employee 2% J5 ¥ 1] LL1Jj[n] Employee 2
A AEART— N X S R FAA 1K

@ C++ER: C++ LARMBRN ., F ik Tz P A& £ QAR H 1k (feature), M RILFR
T iz Bl e X Ao Ao 4

438 FhHEAHE

S —A e, TAABIEAER GRS, BT AN IZR A B AR B E FRAAT H. SR
i, Ak OV IZ A s SRS R ZHOT B T I A A, (BRSO T,
A RER A TS AR . AR, ATREA R — AT RS 4 s S AR . 8
e, XSEEE T AN A A O — 5y, R T AT S AT SR EHE R &
B, BT E N ML R — R AR FHRT . BB X RE R I B private 1.

16 Java i, N T NRAE R FE, RFRCHES public 8K private BiA]

XoF TR 5, WS o ] A vk S BRI AP, ISR B8 AT 1R i . R
AR EAE TAME, XA EATRELSMELASEE, A AT, R, HETEE
AR, BMEHHERT LG AP EERAEIRH, T LM 2. 2Ry
WRAAE, SEARERHM 2, R H AR A FCESAR AT REAKH E .
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439 final S£fiE

A DK S SCR final . FYHEXS GO0 IR AL FE A i id, WA Z0TRf PR A Bk
— M SPATZ A, XA R, O B I EAED, RRENE fEXTE T E
4, o] LAY Employee 2511 name 385 Bl O final, PUOMAEXTSRMEEZ )G, XAEA S B
B, BIAT setName /71

class Employee

{

private final String name;

}

final {EIHFFARERRNH T A A (primitive) 2L, o R T E (immutable) 938 (AN
PR RS U R g, XU A TS, filhn, String BEEE—DARTE
).

XIS, T final S AT T RE 20 e A AR AL B,

private final StringBuilder evaluations;
1t Employee f4x5 &5 H 201G L A

evaluations = new StringBuilder();

final JCHET FUE KR A 7E evaluations 28 X 45 | FHAS 23 1545 75 HoAth StringBuilder
MR AL X AXF 4] LA ek

public void giveGoldStar()
{

evaluations.append(LocalDate.now() + ": Gold star!\n");

}

4.4 BTHSBTHEA

CERTIET 4 1 R IR IF A, main 7 AR BEATIC W static U575, FIiiiHiE — F X i
T

441 FwASHE

WS e R static, BRI B —ANXFER IR, 107 B — AN XG0T I A A S ) B
HEA A CH—mHEu . flan, BoEw Eas— R R THE—PR . X 545 Employee
HETRIN— LR id A AR nextId:

class Employee
private static int nextId = 1;

private int id;



F4F R 5E 113

BAE, B ZREA —DH O id 8, (H3X 250 BT A 52516 2 52— nextld
W, #aiEh, WA 1000 4~ Employee ZERIX 4L, WA 1000 3L FH id, {H)E, HA—
NS nextld, BMEEA — MR A, B nextld WiFfE. BIE T, WARE M
LRVAIIPO eI

EEE: A4 K SHATATEREETET Y, BABMAA LR, KiE “static” RA
ERT CH+egmiE, FRERESL,
T ISP — A TR R i

public void setId()
{
id = nextId;
nextId++;

}
fB5E A harry B R SR -
harry.setId();
harry £ id 3Bk 8 & N FH AR nextld ATHIME, I H#AEL nextld MEIN 1:

harry.id = Employee.nextId;
Employee.nextId++;

442 BEEE

AR LA D, RS RIS L. B, 7E Math P LT —4
SR

public class Math
{

public static final double PI = 3.14159265358979323846;

}

EREFH, LR Math. Pl ETE RIS A~ & .

R G static BEA WS, PLERAER T Math 28/ — AL Bilil, 7 B8 i Math 8% %
Vil PI, I H%&—> Math Xf R H&8AE H K —4 PIHEDL,

F— AL WAE A A % B System.out, ‘B 7E System K H

public class System

{
f)ut')h:c static final PrintStream out = . . .;
} o .
BIE Y 24800, h TN BNRET ST AR BB T BR, Brih, it
H public, #Rifi, A% HE (BRI final %) Z0¥EMIE, Fh out #7512 final, FrLA, AFLF
PR A TEN RIS E -
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System.out = new PrintStream(. . .); // Error--out is final

R wREA—T System £, 2 KA —A setOut 7 &, ‘E 7T A4 System.out 3%
EARF R, A TRRAEEFIE, AHZEAF HTAEK final EF0MAE, REAE
T, setOut FiEA—A K7k, MALZM Java 155 FIAg, Kb kT2 Java &
THAERIERAMG, XX —FFRG ST E, EACHBEFN, REZXAFLE,

443 BEAHE

WS ITIE I — R RE A GOSE T BRAE R 5 i . 101, Math 2811 pow Jr ik sl — i S
Jiike Rk

Math.pow(x, a)
RS X EEBE, AT Math X[ 4. #oaifid, BA RS

AT LA 8 S 07 B I8 AT this SRk (FE— N EBES R LT, this 2HEIRX D
TS, 20 43.57).

Employee J M #S JIEAREVT R 1d SC0, P EAREIRIEXN R HE, #RaETrikal
PAVITE) B b sl T TR X RIS ik i — s ol

public static int getNextId()
{

return nextId; // returns static field

}
] A ek 24 XA T
int n = Employee.getNextId();
ANH AT LA I CHE T static W7 AR AR (HUE, 7%t Employee 28X 411
%‘IHhﬁlfﬁﬁ/\T&:o

B T AN EARHESFT K, #Flde, 4R harry £ — /A Employee & %, T A
harry.getNextld( ) 4X. % Employee.getNextld( ). Rid, X A5 XREHERRA, LRE
A getNextld F & A4 RE harry AKX £, KRMNEBUERME L, W RASZRAN
HAF K,

P T R A O (R ik
o —MHEATEVIMXGURE, HIrf S8 S B A28t (Fn: Math.pow).
o — ANk RFEEVIMZEAYE AR (Flan: Employee.getNextld)

@ C++ER: Java PHBABREHAEF FAEDREL CH MR, 22, EEH5 Ly
WA ARR, £CH P, 8 - BEFTP AFERBRZIIIHERPHEST X,
Math::PI,

AKi&E “static” A—ERFFEHA L, £, CIHANXEF static £ A T A 7R E—
ANEBIRABAEGHIE S, EXFFEALT, K& “static” RAELN. TEF—AHE,
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LR RENZREDRAL, MG, static £ C FPAHT H =43, 7Rt
FEMEREERRH, ATERIA-AFHAXRT, X8 F static HEAT ., BB,
CHHZRERTEIAXRBT, EATORTHESXZTLEF—H, ZZRAMBS: BT
RARETEMNZOE I &Y, IANAELE Java48F

444 TJ A%

TR TR 74 —FhE Wa A&k . 258l LocalDate A1 NumberFormat 2 {fi F #7281
I )71 (factory method) KA i& x4, RE 4 I T.J J ¥ LocalDate.now #1 LocalDate.of,
NumberFormat ZE U N 1.7 5 A BUAS [6) IXURS A A% XA X 42

NumberFormat currencyFormatter = NumberFormat.getCurrencyInstance();
NumberFormat percentFormatter = NumberFormat.getPercentInstance();
double x = 0.1;

System.out.printIn(currencyFormatter.format(x)); // prints $0.10
System.out.printin(percentFormatter.format(x)); // prints 10%

HJt 4 NumberFormat JEANF FHAA & 28 58 BaxX Se3/EWE? X EZEAMAEA

o ik AZMTERE . MM ZF U SRAME . (HE, 3B AR 352 i SL 6]
A 53 LR A I 425

o Ul 2RI, JCHEMUEITHIRE X RISHY . 1] Factory J7i2#$3R [A]—]~ DecimalFormat
KX, XS NumberFormat 172 (F F4RKITEMNEESES ST).

445 main Fix

TEER, AWEMHSLIEMHES . flin, A7 ZEME Math 200 R0 0T LR A
Math.pow .,
[3, main JjiEHR— ST k.

public class Application

{

public static void main(String[] args)

{

// construct objects here

}
}

main JIEARHEM X R T480E. FLE, FERIBRTFHERRAEMN M. #50
main J7 KT BB FR T s SRR .
@ 2R H—AETAKH—A main F ik, EE—AFRFaE L7 LR KOHT, 6
4w, 7T vAZ Employee % ¥ # A — A~ main 7
class Employee

public Employee(String n, double s, int year, int month, int day)
{
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name = n;
salary = s;
LocalDate hireDay = LocalDate.now(year, month, day);

}

public-static void main(String[] args) // unit test

{
Employee e = new Employee("Romeo", 50000, 2003, 3, 31);
e.raiseSalary(10);
System.out.printin(e.getName() + " " + e.getSalary());

}

; 102

4o R 488 4% 5 3bA X Employee £, REZHA7

java Employee

4R Employee k2 — AL KA B AR A6 —2 5, T LA T @iX &5 6) 12474 5

java Application

Employee % #9 main 7 & KiZ RAHAT

FEJFTE M 4-3 P YRR P 61 7% T Employee 29—/ ] FRRAS,  HoAy — 4> #5480 nextld
Fl—AERA 7% getNextld., X HUEE =~ Employee X4 5 A KA, SRIGFTER GG E. i,
FTENH B —A~nl Y 53 TARUE R BN #8071

EFFiE % 4-3 StaticTest/StaticTest.java

1 /**

2 * This program demonstrates static methods.

3 * @version 1.01 2004-02-19

4 % @author Cay Horstmann

5 &

6 public class StaticTest

i

s public static void main(String[] args)

|

10 // fill the staff array with three Employee objects
1 Employee[] staff = new Employee[3];

12

3 staff[0] = new Employee("Tom", 40000);

14 staff[1] = new Employee("Dick", 60000);

15 staff[2] = new Employee("Harry", 65000);

16

7 // print out information about all Employee objects
18 for (Employee e : staff)

19

2 e.setld();

1 System.out.printin("name=" + e.getName() + ",id=" + e.getId() + ",salary="
n + e.getSalary());

23 }

24

25 int n = Employee.getNextId(); // calls static method
2 System.out.printIn("Next available id=" + n);
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8}

29

30 class Employee

3

2 private static int nextId = 1;
33

3 private String name;

35 private double salary;

3 private int id;

37

38 public Employee(String n, double s)
39 {

40 name = n;
4 salary = s;
Q id = 0;

It }

45 public String getName()

4 return name;

48 }

49

50 public double getSalary()
51 {

52 return salary;
53 }

54

55 public int getId()
56 {

57 return id;

58 }

60 public void setId()

3} id = nextId; // set id to next available id
63 nextId++;
64 }

6  public static int getNextId()

67 {

68 return nextId; // returns static field

69 }

70

n public static void main(String[] args) // unit test

n {

73 Employee e = new Employee("Harry", 50000);

74 System.out.printin(e.getName() + " " + e.getSalary());
75 }

7%}

T BT, Employee KA — P FFEM main Ak FHITK, iliE1T

java Employee

java StaticTest
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FTPIA main Fik.

4.5 TESH

HERE— FERR RO HE 5 A O S EU R ik (SRB0 m--Se Lk Rif. 42
1A A (call by value) &7 AR R ESLAEA{H . 1Mi425] A A ( call by reference)
TR W R A B M AR s bk . — AN ik T AAE BOG 3 | TG . A A8 BEAEL, i
ANBEB AL B A FH X R A AR el . “42------ A A" (call by) E— T HARUEMTTRHLEAARE,
EHPEHR S BT BOHES (R Java) kS804 0 (38 b, PARTEA 4
%M (call by name), Algol FHIFixITHE T B ElmEFFRIME S Z —, EMHKEE
X SEUEE T Ak, MTFASK, XREE &),

Java BEJF BT F & AR MIGEPEM ., Wt ol, ks 02 A S 80Hm — 1%
VU, RS, AR BG4 E AR S EUE RN

o, & TEH T AR -

double percent = 10;
harry.raiseSalary(percent);

A BEBRX AT BRI, AEdT R Z )5, percent HYfFELIAE 10,
TS — T XSO R — 5 A KRR — A SR I = 3 4%

public static void tripleValue(double x) // doesn't work

{
Ko=3 %N

}
SR IR AN i -

double percent = 10;
tripleValue(percent);

Ak, HEAMEX A AHXANTEZ
Jii, percent BUfEHIAE 10, FliA— FEAKAIAT
Ui ¥

1) x w1k M percent B AY—~F5 D1 (il
210 )

) x B LA 3 J5 % T 30, {H J& percent 15 8k
=10 (izul?l 4-6 JI7R) o
3) XMEGSRZ G, 8B R x AR

? N 3t 5
0§$ﬁﬁ%ﬂ(ﬁ?\m%ﬁh ‘

o W45
BEH LY E@J — A7 E AN AT REAE B — > Sk Pl 4-6  XHES BB IOAT IR T Ok
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AN BH, TR SERARR T, 7RSS MR %A 7 i 5280
AR B B 38 < B R A 48R4

public static void tripleSalary(Employee x) // works

{
x.raiseSalary(200);

}
BV

harry = new Employee(. . .);
tripleSalary(harry);

i, EARMA TR

1) x #RIERAEA harry (EAGHE I, X BE—XRE51H,

2) raiseSalary J5 ¥ 0 H X %4251 . x Al harry [G 85| AR Employee X 42 37
AT 200%.

3) FEEHRG, SHAERE x AFEEH, 2458, SRR harry 85| IR H & H % 3
fiEf R x4 (A 4-7 Fis ) o

L5 H

Employee

Kl 4-7 XEXRSEEBBARE T TR

EHCAET,

REBIFRIHES (F¢91JE, C++ Ml Pascal) &4t T A S BL R K 7 EFHMS]
FIRE . A S5RF R (EEARBRIEE) AR Java BIFRIHEF XX R AB T HREA,
SBR b, XA A, XA R R e Y, BT WAt — R Bk
240 P AR — T X A TR

B, BE—SHMA R AR R TT

public static void swap(Employee x, Employee y) // doesn't work
{


fangxuyuan
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NS Java XFRFGOR RSG5 | R, IR4G

Employee temp = x;
X =Y,
y = temp;

}

XA IR %

Employee a = new Employee("Alice", . . .);
Employee b = new Employee("Bob", . . .);
swap(a, b);

// does a now refer to Bob, b to Alice?

B2, J5EIFBATSUEAF RIS it a AL b X451 L.
PR R5 L,

XA AN X A5 L

// x refers to Alice, y to Bob
Employee temp = x;

X=y;

y = temp;

// now x refers to Bob, y to Alice

R,

REAS S LA RIS I ROR -

swap JiEMIBE x My #iRIbG

AN ATIELT RN S HOE R x My $EFE 7o JORMZE I a Fl b 59K 5 1
XA Z S I R Ex R (anfs 4-8 fiis) .

Employee

" = =
| fEn nw|m5\ |
alice

Employee l

S y
’i?ﬁ@ﬂ‘J'}IHJ%:i:"'

[ 4-8  ZHA G BB LGE R BAT IR T ok

XA RG] Java BRIV IOTHE XWX SR TMAZ T UM, SEkr L,

NS SE— R Java OISR TG B
o N TAE
o — AT LAMUAE— RS EIRE .

o — LA R BEEIH— A HiA 4.

FRIF I o 4-4 h R4 10 TR EOR . AERX MR,
PP, (ABA )

R — AN SEAKE IR B SR (B 2R A K Y

R ME S


fangxuyuan
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Testing tripleValue:
Before: percent=10.0
End of method: x=30.0
After: percent=10.0

WG, ISR — R B B R T I

Testing tripleSalary:
Before: salary=50000.0
End of method: salary=150000.0
After: salary=150000.0

TSR, harry 51X GRS KA T 8L . ORI XAN 7 k0T DL i 4 4251
7 DB RT3 | B GRS

W5, BIFHEUR T swap Ji iR MOSCR «

Testing swap:

Before: a=Alice
Before: h=Bob

End of method: x=Bob
End of method: y=Alice
After: a=Alice

After: b=Bob

WLAE Y, SRR x My st 1, (HEZER a fl b BAZE0

C++ 8. CH+AMARAIRAR, JIALHAA & F5, Blde, TABMEL
void tripleValue(double& x) 7 % 2 void swap(Employee& x, Employee& y) 7 i % I &

RO ARG E = SR R

FEFiE % 4-4 ParamTest/ParamTest.java

1 /é*

2 * This program demonstrates parameter passing in Java.
3 * @version 1.00 2000-01-27

4 * @author Cay Horstmann

5 %

6 public class ParamTest

74

s public static void main(String[] args)

R |

10 [*

1 * Test 1: Methods can't modify numeric parameters
n i

3 System.out.printIn("Testing triplevalue:");

14 double percent = 10;

15 System.out.printin("Before: percent=" + percent);
16 tripleValue(percent);

iV System.out.printIn("After: percent=" + percent);
18

19 Vid

2 * Test 2; Methods can change the state of object parameters
21 */

n System.out.printIn("\nTesting tripleSalary:");

23 Employee harry = new Employee("Harry", 50000);
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2% System.out.printin("Before: salary=" + harry.getSalary());
25 tripleSalary(harry);

2 System.out.printIn("After: salary=" + harry.getSalary());
27

2 Vi

2 * Test 3: Methods can't attach new objects to object parameters
30 b

3 System.out.printIn("\nTesting swap:");

n Employee a = new Employee("Alice", 70000);

3 Employee b = new Employee("Bob", 60000);

1 System.out.printin("Before: a=" + a.getName());

35 System.out.printin("Before: b=" + b.getName());

36 swap(a, b);

37 System.out.printin("After: a=" + a.getName());

38 System.out.printIn("After: b=" + b.getName());

39 }

4 public static void tripleValue(double x) // doesn't work
) {

3 X=3%x;-
4 System.out.printin("End of method: x=" + x);
45 }

4 public static void tripleSalary(Employee x) // works
4 {

49 x.raiseSalary(200);

50 System.out.printIn("End of method: salary=" + x.getSalary());
51 }

52

53 public static void swap(Employee x, Employee y)

5 {

55 Employee temp = x;

56 X =Yy

57 y = temp;

58 System.out.printIn("End of method: x=" + x.getName());
59 System.out.printIn("End of method: y=" + y.getName());
60 }

61}

3 class Employee // simplified Employee class
o {

3] private String name;

6 private double salary;

o

68 public Employee(String n, double s)
{

70 name = n;
1 salary = s;
n }

7] public String getName()

76 return name;

7 }

79 public double getSalary()
80 {
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81 return salary;
1) }
8
8 public void raiseSalary(double byPercent)
85 {
86 double raise = salary * byPercent / 100;
8 salary += raise;
8 }
8}
N
4.6 XRAHE

R 2877 2 T 95 S sE a8, 7T LUE O RIMPIRIRES . (B, T RmEE
WHEE, Bl Java SRt T SRR EEMSHILE . T R RN A 4 X AP

461 =
AU 2. B, nTLLAN M) 5E—A>%5 1Y StringBuilder X4 :

StringBuilder messages = new StringBuilder();

s, LR RE — IR TR

StringBuilder todoList = new StringBuilder("To do:\n");

X AR Y i & # (overloading) . WNSRZANJ7#k (4N, StringBuilder Hi&E 4% /7% ) A
MRMZ T RRSE, EE T ER, SwiFasOsipkt b BASaTmiAJrgk, g
AT A R BB T S5Re J TR FHT fe P B R 26 A7 D C SR Bk tH AR B D59 o A
RO IF AR BILEL S, = gmiRat iR, FOVRARELEILE, SEBA I
HAbRE L (XA FEBEFR R £ & # 47 (overloading resolution) )

B Java AR EREM TR, HARRAMB RSk, Ak, EEERBE—ANFE,
TR R F kL ABRASER, X ke9% % (signature), #l4m, String £4 4 A
#R A indexOf ¥ AH 7 ik, EMAHZE LR

index0f (int)
index0f (int, int)
index0f (String)
index0f (String, int)

BEEBREFEELG—HS, LA, REARANLFTAAR, SR LR bA7
7l 2piE = R Rl K RMA 6 T ik
462 BAEMIBAK

W FE M 38 p A B A AR T HIME, B4 S8 A sh BN BIAE : BUE N 0.
T IRAE N false. XHEBI A null, R, RARVEFEITZLBHAL SXHEM. #65%, 0
TR G TR AR A, SRR R R A AT .
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dn RIE A AR P AR, Ak A A4S A B (0. false & null).

filan, {417 — F~ Employee 28, B AT fEAD IE &% P XS LSl b4 7 0] ik, S22 8K
s salary BRI EA1E R 0, #F name Al hireDay s #] 41k K null,

R, BOFARE R RAF g e 2T . a2 it IR getName J5 1% % getHireDay J7 ¥,
W2AF 2] null GUH, X IZASERA T A 455

LocalDate h = harry.getHireDay();
int year = h.getYear(); // throws exception if h is null

4.6.3 LTSS

RERMA TN ESEIE AR, XZH ESER R B n, HARESSBE N
WECYAERAE . B, LLF A Employee 25 JC 2800 1 R 5K -

public Employee()

{

name = "";
salary = 0;
hireDay = LocalDate.now();

}

WSRAER T — D RIRAT DGR, BRGNS E GRS . XM i
BT AT 0 S R B O BN TR, S P A R E R B B 0 A R R 5
A false . FITAT X RASHKEBEE N null

UIE RS S R /o S A B8 I (PR & SR ve g iU B o S B (AP RO R SURR/IIE S
BA BB ROR SR AN BN, EF2)F i 5 4-2 ') Employee 2 ffit 1 — > fij i
(1R ) S5 135 -

Employee(String name, double salary, int y, int m, int d)

AP, MrEBOARR DR TAGHE . Wi, 1

e = new Employee();

B AR

@ BL: b, Y EXARBEMABBGRE, AR 2RB-ARAGHEE.
o REGE EGEE, 0T —AHEE, REERMEY, SHLINALGA RS
KA T 9 75 XAig %)

new ClassName()
HLARBE—ATIAN LR (PRFAKAMER), SR, oRA2PAHBHR
FEIAMA, TAEM FIAX:

public ClassName()
{
}
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464 RXFHWBEL

W FEHGEAME S IE, TR Z RN 8 2R L IR o RS . MIIRAEE
FER MRS, B Se Bl AR ] I 8o — N B URRE, X —FMB A I

W UAESEE b, AR — MAERGAE S, Filan .

class Employee

private String name = "";

} : 5

TEPATHITE A Z AT, Sett A TR ERAE . 24— 2800 Pr A ) 2 28 A0 A B AR [R) A (B 7 5
ANRERE A S, X R R .

PR EA—E R F . £ FEpEF, oL BRI TGk, (FaE—T
Employee 2, Hh RN E A4~ id 8. 7 LA T 507 Kk dh ik .

class Employee

private static int nextId;
private int id = assignld();

private static int assignId()
{

int r = nextId;

nextId++;

return r;

}
, B

@ C++iEBE: £ CH b, RiLAEMBILEGEHIB, HHGRLALEMESPERE, 12
2, H— Akt B9 kiEk, T+

Employee: :Employee(String n, double s, int y, int m, int d) // C++
. name(n),
salary(s),
hireDay(y, m, d)
{
}

CHH i X A4 sheg ik RARMBMESR, £ Java PIRAZIALE, BANEER
F %, RER@ LT Feh354t,

465 S¥EE

T B R/ FI AR (405 W), # eSS s B BER .
WE, SBHPNFIm

public Employee(String n, double s)

{

name = n;
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salary = s;

1
XA —ANREE - A B A U A BB T S8 n RIS s i o
A SRRy RAE R SR E— AT a7

public Employee(String aName, double aSalary)
{

name = aName;
salary = aSalary;

}
ST . i — I BN SR & X

&R RS, BT RO S RO R T IREY £ 5 S SR R . 1
W, MEAGBHAS N salary, salary 55 IRABH, WARLOIB, (L2, ol LR this.
salary BTG DIISE BB, IR, this FURKGASH, W RFTMAEIATS. Fiiit
R

public Employee(String name, double salary)
{

this.name = name;

this.salary = salary;

}

@ C++iEB: £CH P, ZFRATRERENB LN FH (—EM m K x) 1Fh FEHIX
AT R, ¥lde, salary 3R 7T 444 & 4 salary, mSalary & xSalary. Java 42 5> il i % <
XA

46.6 PRAB—IHIER

KT this 5| HIERBRASE AMT, XADRETFIEA T Lo

WA Z S NEAE M this(...), XMEESHERA R K07 P iEds. F
T — > LAY ) 437) 5 -

;{Jubh'c Employee(double s)

// calls Employee(String, double)
this("Employee #" + nextId, s);
nextId++;

}
24 4 JH new Employee(60000) i, Employee(double) #4 i %% ¥ 95 H] Employee(String, double)
s s .
K X Fp oy Al H] this CHEFAER AR, AR A LA SR AUH o Hge Ik
BpaAT
@ C++ i’ £ Java ¥, this 71 A FH T C++ 84 this 354, 122, £ C+ P, —A
BRMAR G —AMES . ECH P, LI 690 3 45 ARAD G B R — AN dk 5
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46.7 FEHLR

TR 28 sk B FP ) 6 fh B s i) v

o TEAYERR P EE

o TEFH I HIRAE

SER b, Java A H = FHLEI, FRAA1454L3 (initialization block) ., 7E— M I,
Al 2, REMERMxTg, Xt awiiT. flm,

class Employee
private static int nextId;

private int id;
private String name;
private double salary;

// object initialization block
{

id = nextId;

nextId++;

}

public Employee(String n, double s)
{

name = n;

salary = s;

}

public Employee()
{
name = "";
salary = 0;

}

y "
TEXA RGBT, TR IS SRR R, id BAERTEX KA LR h gl i, B
FeIBATRIRRALER, SRIGA B TG AR B AR
IFPHLRI AR TGH, AH L, W2 BRI AR A 25

SRR, PEAEENEEEL, MRTALEMBIEPEER, 122, ATBLBEREL,
REB i G @R, BRI PR F A A& Java & T AL e 8.3.23 % (http://docs.
oracle.com/javase/specs) ., X ANFLN &4 F 4 BRI G i 35 04 LA KA, B LM
BARHAERELZLE .,

i TR A 2 RhRAR, BT LAS 49 i i A2 0 B A AR vT RBAH IR EL. T2 iA
FRFE 1 2% B AR A AL TR -

1) A BdE e ik M ERAME (0. false 5E null).

2) IR BRI, R PAT T A A G AR A A afe
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3) WCRAGRE SRS AT U AR, AT AR MR AR R

4) PATIXAHE I A A IR

MR, LA D SV RO ACRT , SRR AR T AR SR B . N, a2k
(RS A8 A T R A TR e B W BT, RS2 AR A R0 B 5 R

a] LAad i P — AR A, sCE S — A S BRI AR AL HOR X AR S T R bR A . T
T2 24 i 2 — R -

private static int nextId = 1,

QAR X R AR TR0 AR A AR LU 2%, IR AT A RS AR ba ek
BACTAE— A B, IFbRic BT static, R — B, HDhfE 2K 1 1D Ak
LR T— /N 10 000 AYBEHL ALK
// static initialization block
static
{
Random generator = new Random();

nextId = generator.nextInt(10000);
}

S — ORI, K S i A p ik, 59O —8, PRAEK e 58
BEE A, A WA BRI 0. false 3% null, AT (O FRS WL 1GIE ) LA M i S 010G
AR ER B IS 5 SR A T

FRE. AT, £ IDK 6 ZH7, #RT VA Java %5 — A% A main F k45 ¢ Hello,
World” #2 /5

public class Hello

{

static

{
System.out.printIn("Hello, World");
i
}
% # java Hello A A XA £ 8, staeB XML, HEMBARFELITH “ Hello,
World” , EdZ G, 28 7—/N il B3 E main K E L, K Java SE 7 ¥lJ5, java #2544
fotE A TEH —A main F ik,

BRI 4-5 ORI ROR T A TR RS A
o TRt

o JH this(...) WIHY)— ik d%

KBk B

AR BT

AP LY

eI A
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1 import java.util.*;

2

3 /**

4
5
6
7
8
9

* This program demonstrates object construction.
* @version 1.01 2004-02-19
* @author Cay Horstmann
it
public class ConstructorTest
{
public static void main(String[] args)
{
// fi1l the staff array with three Employee objects
Employee[] staff = new Employee[3];

staff[0] = new Employee("Harry", 40000);
staff[1] = new Employee(60000);
staff[2] = new Employee();

// print out information about all Employee objects
for (Employee e : staff)
System.out.printin("name=" + e.getName() + ",id=" + e.getId() + ",salary="
+ e.getSalary());
}
}

class Employee
{
private static int nextId;

private int id;
private String name = ""; // instance field initialization
private double salary;

// static initialization block
static

Random generator = new Random();
// set nextId to a random number between 0 and 9999
nextId = generator.nextInt(10000);

}

// object initialization block
{

id = nextId;

nextId++;
}

// three overloaded constructors
public Employee(String n, double s)
{

name = n;

salary = s;

}
public Employee(double s)
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57 // calls the Employee(String, double) constructor
58 this("Employee #" + nextld, s);
59 }

61 // the default constructor
7] public Employee()
{

7 // name initialized to ""--see above

6 // salary not explicitly set--initialized to 0
6 // id initialized in initialization block

67 }

69 public String getName()

1 return name;

n }

&}

7 public double getSalary()
7 {

7% return salary;

7 }

79 public int getId()
{

81 return id;
8 }
8}

anf java.utilRandom 1.0
e Random( )
Ha) 35— Y BE LR A LA o
e int nextInt(int n) 1.2
RFE =40 ~ n-1 Z A BENLEL

4.6.8 XIS finalize ik

A A R NERFRIHE S, IR c+, ARBRMIras e, HrhicE sy
LA AT EPATRE RS, ETRRS T, BRI AYERAE R R o RL 45 % R A bk =
. AT Java F HEHEEREIES, ATFENTEWNTE, LA Java IS LTS

Mpk, FEOXT R T NAFZ NG IABEIR, BN, SCAFSEER T RS IR Y 5 — ARt
SR, FEXFMIESL T, SRR R, R BB R AR B

A] LA R AFAT — AN ZEE N finalize 771 . finalize J5 ¥ 65 78 17 5% 101 Wi 2% 5 B 6T 42 22 RiT i 1
FESEPRA R, AERH T finalize 773 [T B A GEIR, 302 PR R AR M aE X 4
TrAr A mHEA G R

TR A A% A System.runFinalizersOnEXxit(true) # 7 i% #& 4 # 4% finalizer 7 ik & Java %
AR, Rid, EAFEHFRLEE, LRAHKEER, A—FFRE0 5 x21E0
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7 % Runtime.addShutdownHook ##m “% 44" ( shutdown hook), %8 M &5 5 & API
A%,

USRI BT EAEAE N S B SR S 2B, B AR Z i A TR, MR 5N,
AT LARNEF—A~ close 77 ¥4 S5 U L ) 1 SRR . 7.2.5 15 2 R ANl i A X A i  3hA5 3
W

47 B

Java R VF(# ] & (package) #AEALURN . B FR AT LA EHAIZIH RS, IFH
A O 5 0 AL S o TR 7

PRUER) Java KIE D MAE L9, 414 javalang, java.util F1 java.net %5, FrifEfY Java
HEA—NZREEH . R BRI E—H, T UEHIREZKRALS M. g iadEn
Java fU#RAL T java Fil javax 412K,

it A Y 3 S DR A IR 2 24 i — M RPN P B AR 2 [R] b 2 7 T Employee
Ko, HER XX EEAF WS, AT AR, L L, BT HRIEE A W 4 x)
ME—4E, Sun 22 A]EUCKA RGP RE A GX BRI — T ) LU A RPE N
%, JFEXFARGI HEH AR F. #la0, horstmann.com J&A FifE#H Z — M98
%o WP K com.horstmann., X~ 38 A LA iE— 20 #8435 F 42, 41 com.horstmann.
corejava.

MG i ar iR, IREMBZEIBAEMER. Fla, javautil 615 java.util jar
ZEIKER., B— DA LRES.

471 ZEHEAN

— A U TR A i T A S, AR A A £ (public class) ., FATTHT LA
KRR KU 5 —Mah i AFE, BT XREGDT LA ZATR TR,
i 4 .

java.time.LocalDate today = java.time.lLocalDate.now();

X SRR B, o A o HL SR A9 R import 154] . import AR —FE | A&
AP R ZER RIS AR . — BT import i54]), ZEMAHZER, AL RAMEA T .

Al LA A import 150] 5 A —MRRE S E A1, import 15 0) B ZA T IR SO A THES
({EA T package iR AYJE TR o BN, AT LA AT X AER] S A java.util P TA B2,

import java.util.*;

SRJE, BT LAREH]

LocalDate today = LocalDate.now();

M JCAHERT N ERRTS . bl LI A— R rRRE
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import java.time.LocalDate;

java.time.* (T TL FEALTRT L, XHACRS A9 A/ MU B A ATl ST s me . 99K, LR BESS WA
Mo R AR, K2 o S (0 355 S S R N 4 1 WA LE

@& $27: & Eclipse ¥, T vA4& A % # %7 Source — Organize Imports. Package % 4], 4o
import java.util. *; 2 A Sy RIFE I FAT K, 4o

import java.util.Arraylist;
import java.util.Date;

XA —A R A

B, WEFEENE, HEFHES () SA -4, i AREH import java.* 5
import java.*.* 5 A LA java K AT A 4.

EREZHEH T, RRAGHA, ARG ZMBIREN] . FAEL A a2 b5 0 it
g, BEAREATE ST 1. BN, java.util Al java.sql £ HH (Date) 25 QR 4efe
P A T X

import java.util.*;
import java.sql.*;

FERLIFAIN Date HAINE, HE2 B HIRA S

Date today; // Error--java.util.Date or java.sql.Date?
IS 4 19 285 G 1 0 o B2 £ T (4 S MR — > Date 28, 0T LR FH 3 in— 4% 22 11 import 15 4] %
ffﬁ?jhz /I\l‘”JBﬂ'::

import java.util.*;
import java.sql.*;
import java.util.Date;

WX A Date AT L], MOZE AT BERIE, TR KA MR EoE 8
.

java.util.Date deadline = new java.util.Date();
java.sql.Date today = new java.sql.Date(...);

A E N 2 e %% £ (compiler) M9 TAE. ZESCOFd Ay it il e e it .44 k5 |
JHHABE

@ C++iEE: C++ 25 R 4% 4 import 5 #include Fi, FFr L, X4 Z @ FEA kR
Z 4k, £ C++F, 6480 #finclude ¥ Sh3R4F e B A mBRR R, XRXBA CH %HiFS
Kk & BTG RAR, BT EESHFO A RRE LT H LS, Java
GiERTUEAEMI A AR, RELFEHNRELEARTAT

A Java P, @i 2 X% 6 %, 4o javautil.Date, st VAR A& import ; £
C++ W, ik %4k A #include 454
Import 5 8) #9°f — 693G L A F 4, TAEAREN LT H R AT EH O LRI A—
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A%, #l4e, 4 import java.util.* (3K import java.util.Date) 3% 4] Z )5, 7T VAAXAL A Date
5] A java.util.Date %

ECH P, Habuh £mey 24 £ % HE (namespace), £ Java ¥, package 5
import % &) £/ T C++ ¥ #) namespace #= using F54~,

472 BWEEAN

import IHAIAUATLARAL, @G 7 AFS T A T6E .
Bihn, GRAEIESCAR TN, Bn—&4E4:
import static java.lang.System.*;

AT A System 2B T I FIERASER, AN 12 -

out.printin("CGoodbye, World!"); // i.e., System.out
exit(0); // i.e., System.exit

b, AT LLS AR E 17 e

import static java.lang.System.out;

SEBr b, A LY 5 R System.out B System.exit (R HIE, FR—HE
BB Y . XFPHRE L AR FAEAEWRE . A,

sqrt(pow(x, 2) + pow(y, 2))

AEREL

Math.sqrt(Math.pow(x, 2) + Math.pow(y, 2))

HWRZ .
473 RBEHNEH

TR — DRI, LUK I 4 FRE RSB Sk, AP SCRITRS Z
Riio BN, PP 4-7 3 Employee java JF Sk 2 IX R -

package com.horstmann.corejava;

public class Employee

{
. 1

0 5 0% A AE VB SC A b CE package i A), X AR SO O B BEBICE E— D RIA &
( defaulf package) H1. BRI R — AL FHM. FEMZAT, BATE LI HTA ALK
£,

WA i SO B S e R L 4 VR LAY F H sk b B8N, com.horstmann.corejava {1
b Y A TR SC 4 % 8 B 7E T H 3 com/horstmann/corejava ( Windows H' com\horstmann\
corejava) . ZIFAORES SCUBCTEAR R 9 H SR E5H .
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FEIF 35 5 4-6 FIRRITIE B0 4-7 P ORRIF 40 A M . PackageTest Sl & 7EBRIAGL
Employee 2 il ¥ £ com.horstmann.corejava £ 1. KL, Employeejava SC{F220140 & 751 H
sE com/horstmann/ corejava W1, W A)iE UL, H SRS R

. (HEEX)

PackageTest.java

PackageTest.class

com/

i horstmann/
H corejava/
Employee. java
Employee.class
WA PR, Rl 3%, JfFEirar

javac PackageTest.java
HiiF 2 [ s A 48 S0/ com/horstmann/corejava/Employee.java Ji-iE1 14 i .

T A — A ISR ] AR X N BN AL, 1K 28 20 A A [ B £
(com. horstmann.corejava £l com.mycompany) .

C(EEF)
ke com/
horstmann/
L corejava/
Employee. java
Employee.class
mycompany/
PayrollApp. java
PayrollApp.class
TEXFPREBLR , 8RB AL H ok i Az 1128, B com Hsg:

javac com/mycompany/Payrol1App.java
java com.mycompany.Payrol1App

TR, AR G SCPRMRAE R 4 java (9 3CF) SEFPEeAEE. I Java fif
BERMEE A . T RRAT).
@ BF: AT—37 %, KNEFRADEN G, ZHF—K, RTAAEFE I~/ IDE
I, ARSI R ET A,
Q@ BE: HFBEHFRIMOHBERLE R REH, b, BAA-NRIHFAAT
5]15 4]
package com.mycompany;
RBP4 X AN B A% A AL T B & com/mycompany F, L ABATHIE, 4o R E AR
FRAG, R HARFHRR, 22, RAHREEERET, BRIFLENA LI
BB EARHIEZE L, WwRO5EFAREE, EMPHERRI L,
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import com.horstmann.corejava.*;
// the Employee class is defined in that package

import static java.lang.System.*;

/**

* This program demonstrates the use of packages.

* @version 1,11 2004-02-19

* @author Cay Horstmann

%/

11 public class PackageTest

2 {

1 public static void main(String[] args)

14 {

15 // because of the import statement, we don't have to use
16 // com.horstmann.corejava.Employee here

1 Employee harry = new Employee("Harry Hacker", 50000, 1989, 10, 1);

19 harry.raiseSalary(5);

2 // because of the static import statement, we don't have to use System.out here
2 out.printIn("name=" + harry.getName() + ",salary=" + harry.getSalary());

package com.horstmann.corejava;

// the classes in this file are part of this package

1

2

3

4

s import java.time.*;
§

7 // import statements come after the package statement
) b

0 ¥ @version 1.11 2015-05-08

1 * @uthor Cay Horstmann

n ¥

13 public class Employee

u {

15 private String name;

1 private double salary;

7 private LocalDate hireDay;

19 public Employee(String name, double salary, int year, int month, int day)

2 {

21 this.name = name;

2 this.salary = salary;

bE] hireDay = LocalDate.of(year, month, day);
b }

2% public String getName()



136 Java #Fo#HAK

28 return name;
2 }
30
31 public double getSalary()
n {
EE} return salary;
1] }
35
36 public LocalDate getHireDay()
37 {
38 return hireDay;
3 }
I
a public void raiseSalary(double byPercent)
) {
It] double raise = salary * byPercent / 100;
4“ salary += raise;
45 }
% }
474 BIEAE

i T £ 25 42 filk i<f 7 W& 4 £%F public Al private. #Ric >4 public B934 il LABE AT 3% A 2 fii
H; #RicH private B#Rs HAE#E L ENTHIZEM . R B A F5 % public 5 private, X4
gy (. EECER) Al LA Rl — N i B il .

T HEAFHE— FRFIE R 42, EXTEFYT, AR Employee 2 AN A XK,
B RATE — M (FEEROAE) Ry mT LLila], #40 EmployeeTest. %f T2k
Ui, XAPERR G PR, (HJE, X TRk A SEANE T T, RO AS B 20 i AR
oM private, ASRAITERG BRI L, WK, XSRS Rt M =2 T A%
WRICHEE A CHE Y private. 1E java.awt £ H ) Window JS 5 & — N LR KRB, java.awt 1
J& JDK £ 4 TR ACHS -

public class Window extends Container

{

String warningString;

B He

HF R, XA warningString 48 & A & private | X B KE javaawt LA KN H
FAER AT LAV AR g, P e EREEE (B, “ Trust me!” ). SEFR b, HA Window
KW viil e, BN ik e 8N RA AR, AT feERF A Z hisic#A
private \EHifF T CHBGIEFEF B IK, FATRA BN LT, BOGBAIE, TUAER—T
BEACHS) .
R FENR, BAFNMELSTRARE L E, PREMNAEXALNG IOMATELZ

BETX—E, RYUR, REGEAEHEAEIARAS, R, INMEEHEMT —

EHIR, AP RY—FELREARAL,
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XEH 2O — A g7 ZRRSE . MRARERE. ERAEL T, AARR—
MSeiA, tUgtR U, AT KR AT LA rh i sE 212 MR, AT BUE SRR TR T AR
AT REA LAY AT WA TR I — 2t B B SUE BRI, BN, 76 Java BF BRI HEH I R
AR, R B R S AR A SO TSk, T AR 5 3t ALK TR A java.awt
URE

package java.awt;

SRIT . A1 SR SO B e SRR Y java/awt =

FHZETF, SErTLLR] java.awt (AR T, X — T
FB, DI ESHES T E (N 4-9 FTR) . i e

M 1.2 fIFES, JDK BSEM B 7 masy, W — '
B A% (E AR FE P SR AL < java.” FFERAY i) M
B MR, P AE XTI X S22 4. SR 8la]+]-
mi, AILLME L 6L % 4 ( package sealing) AL K fife Jo *1i]|l%]=
SRR — R, W — R, Frastmel
AREF WX MM T . 558 9 3=, BAAHIER 2o
SR JAR ST it SappiERD e
4.8 KpZR

R AE R, KA RGN T B, KRB AH 54 LR,

FAN, F ML RT LAAF B AE JAR(Java T8 ) SCEp . E—AN JAR XfF, fTRIE &
ARG R A SR T F %, XRERERT LAY A T A s v, e PR % =5
(third-party) HIFESCIFRS, BH SHH—PREANTEMETH JAR XF. IDK it T2
f) JAR 3CF, N, 7E jre/lib/rtjar LSBT A HKE M. A XAIE JAR SUAETEAE N
K ress 9 Bhitie.

@ BR: JAR XHEA ZIP A XARXHFF B R, TARAFA ZIP 5 AAEF & A R
# rtjar AR AL E) JAR XHF,

AT ARSI, FEME LA

1) 25 E] 4 HsEdr, 40 /home/user/classdir, 5 2k R, X4~ H R EAMRIREE
ML H . 584 2% com.horstmann.corejava.Employee SN H 1, X4~ Employee.class
KRR AL T F H 5% /home/user/classdir/com/horstmann/corejava 1,

2) ¥ JAR SUHFRE—AHoogrh, il : /home/user/archives.

3) WE £%4% (class path) . KB EIIA M ER MHHBEHNES.

16 UNIX B8, KR hARFRTHZERHES () 70F:

/home/user/classdir:.:/home/user/archives/archive.jar
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Mi{E Windows ¥, WL (5) 70
c:\classdir;.;c:\archives\archive.jar
FE FIRMRM AL, Al () R >aT H k.
KRS
o JLF 5 /home/user/classdir 5 c:\classes ;
o YT H S ()
e JAR 3} /home/user/archives/archive.jar 5¥, c:\archives\archive jar.
M Java SE 6 JFift, nILALE JAR SO H st e @i s, wnr .
/home/user/classdir:.:/home/user/archives/'*'
i
c:\classdir;.;c:\archives\*
{RAE UNIX Hh, 2R IEfH] * LABG I shell fiv 4k — 44 ..
fE archives H & FTAT JAR U (fHANAL4E (class SCIF) #AL & FE 2Rk AE .
th Fiaf 7t e SCF (rtjar FIFE jre/lib 5 jre/lib/ext [ 5% F B9 —26 HAd Y JAR SCF) 29k
Faibil g, IO e a2 it .

O EL: javac HIEFBERAL AR X P ERLM, 12 Java EMIRELRZ PR 7
BRMHIEFEZALSITE K. WwREAXE L2, FLFREFTAFLFA, FKid)
(s " Bk, AmeRRETERARSRTES “." BR, WEABAT

VAL Y iF, 2R ARIEAT,

HEBRAR IS B SR FAR SO A G A ad . R AR — AR

/home/user/classdir:.:/home/user/archives/archive.jar

B E HE A HL B 4% 5 com.horstmann.corejava.Employee 28 SC{F. ‘& 1 JC B A B A6 A jre/
lib Al jre/lib/ext H st T BHHRS SCAF P BT AF OB RGEE SCMF . WK, FEIR HLARAS B A S A 28 5T
F, RIS PAE RSB . SRIGAHRLUTR Ut

e /home/user/classdir/com/horstmann/corejava/Employee.class

e com/horstmann/corejava/Employee.class M il H s 4

e com/horstmann/corejava/Employee.class inside /home/user/archives/archive.jar

G R O SCIFE IV E 25 220 WEPRGI T —A4038, MisA 48 XA 2K 7E /Y
i, IBAGmiFasls i e A e m XA K, JHR&FA R import 54, #iE L ERGE
THSUHAE ., filhn, BoE RS &2

import java.util.*;
import com.horstmann.corejava.*;

I HIEACES 51 1T Employee 25 4w i #5651 & A7 $% java.lang. Employee ([} java.lang fil 8%
Mz S5

28Ik 5 A). java.util. Employee, com.horstmann.corejava.Employee Fl1 4 fiif £ '} 1Y) Employee.
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X XA RPRAL R T A AL B P I N — DR HATIE A . WRERE T AL ER2, Bt
S SRIEER (AR AURME—AY, 1M import IEA] AR FEI G B ),

HIFANIES A I, R EAF KR IH (Source files) &7 A CMH. WRRX
FERS , IR ATt SoE A shb R dwi%. ERTECSME, UTUSsALME AR
K, AR RBEE -NAFE, HEXHZUTESAFRILE, Hik, #FiEHRES
SECLAA RITHEMIR S . 28R, WA LAY AT R ARG, XA EE LAES
KANFRRIBE . WERMCYATE P A, GiRa8 o Z I8 R Y00 1 Br f 1R SC
4, LA BRI SO T XA

481 HERRERE
I R H] -classpath (8% -cp) BEIHE LA

java -classpath /home/user/classdir:.:/home/user/archives/archive.jar MyProg
DE

java -classpath c:\classdir;.;c:\archives\archive.jar MyProg

RANE S RABEIE AT XK A A TIHE—1 shell A EE— Nt Ab 2 SC
FhE— AN ER

FIH -classpath 115 B 24 B AR 2 H ¥E MY 7 ik, o mT LU i % & CLASSPATH FA855 748 it
SERUX AR, HUE4RNE AR T T {d A1 9 shell, 7F Bourne Again shell ( bash) H', fr&H&
Fav /(1] O

export CLASSPATH=/home/user/classdir:.:/home/user/archives/archive.jar

1E Windows shell, 2 #&AU0F .

set CLASSPATH=c:\classdir;.;c:\archives\archive.jar
ELFR Y shell A1k, FEARE E AR

© BE: AAZBUE CLASSPATH R E R EAKRAR LM, Boh RILX A — AR
HEoEE, AMMATHRAZILALEXE, Ak, B AGELAEAMMIB R, &
BB RF R, — A% % )4k #9741 2 Windows P Apple #9 QuickTime # (425, €
#ATT 2Bk K, CLASSPATH 4§ 61— AT % 269 JAR XA, 128 A EEBZELOE
LuT# 2, A, SRAFBHFEHFREETH, KEG JavaBAE AR TR EK A LB
FAXAN A,

© BE: HAARRI£3872, FHTH 6 XA jre/lliblext %42, XR—MRAHLE,
AERETEAHA: 5 F TihmBLibe) £, wREENEFREY E%ZLE, N
FEEEFW I (AEEmBENEMEEL, "H5ALNEIF), woh, BFEAZFL
BRINMNATHBAIHHEE, SEMRBRLRT E2FmGH0 2820, BF R
AERLEWAERIHPER, FELE, BENHRTERZECKEAESGE,
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49 IHEER

JDK & —AMRA B T H, mif javadoc, ‘& RI LA I SCOF2E B—4> HTML 3CAY, 3
Sk, FEHE 3 T YRR MR AL APT SCTRY B 2 38 1 X AR AE Java 25 19 U548 6532 17 javadoc A=
Y

WURAE AR rh s LA 08 AT 74> JFER TR, B AT IR 5 b il— 4N F
FEA L KAER SO, 02— MR I, X For 0nT OB AS 5 1 B AR A e — A
M7 WA SR AR — NI (Y SCE A T R 2 BlE B ] A HERS s AR A A A
— R SRR, T SO TR SRR AE [ A SR, AR R R, TR
1T javadoc T LAAE 1] by 2% Mo 845 W 4 9 — B0 .

491 FBHEAN

javadoc % A#2 4 (utility) M FHEJLAFEME S S B -

o fi

o MK NREN

o INATIFNAZ CRAF R T 2 N 7 s

o NAT I RSZ AR

S S B R R AR, 7RSS 6 BN,

N %A B IRLE g 5 R TERRNOZBCE fE T OR R e mT i . FERELL /4% JFLR, JF
A */ 455,

BEAS e L * SCRTERAARICZ G B A dA& X XA (free-form text) . Fricih @ JF
i, 4 @author 5§ @param,

H H A% XSO 8 — 6) BOZJE— M2k 69 6] F . javadoc J2 RS [ 8l MK X 28] 1l
B R SRBEE w1

7E A A SCA Y, T LU HTML B 40iRF, flan, HIF eI f) <em>...</fem>, T
# EIR A <strong>...</strong> DA S AL & ER MY <img ..> %, Ak, —@ AEMH <hl> 5%
<hr>, HRHENTSS SRR A A v, A2 AFTA, T {@code ... } MiAE
<code>...</code>——XFE—3K, A HBOXHCHIPH) < FRIEF LT .

R o RSP A B A AR, Blde, BRI (AP R @ik B AKE
1%5), 3k IX 2 A4 F]F B 5 doc-files ¥ javadoc %= A4 A4 KR B e X
SR FAL PR LALA K P, AT E 2% A doc-files B &, #ldr: <img src=
“doc-files/uml.png” alt= “UML diagram” >,

492 EIR

KB IIIAE import 1] Z 6, K X Z 0.
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R RERA G T

/:‘:ﬁ

* A {@code Card} object represents a playing card, such

* as "Queen of Hearts". A card has a suit (Diamond, Heart,

* Spade or Club) and a value (1 = Ace, 2 . . . 10, 11 = Jack,
* 12 = Queen, 13 = King)

t

public class Card

{
g @1

R BALEAFATOFERAES*, flde, AT EBRMELA LY.

/Hr
A <code>Card</code> object represents a playing card, such
as "Queen of Hearts". A card has a suit (Diamond, Heart,
Spade or Club) and a value (1 = Ace, 2. . . 10, 11 = Jack,
12 = Queen, 13 = King).

*/

K, Ko IDERKT AR mES *, AL ERAELEN, A EHHH X

250k,

493 FEER

BN R IR B T2 i, BR @ AR ICZ A, v DMER] R asic :
e @param AR
EAFRCK X Y/ A k) param” (Z%0) R IM—1%H, XMERTULEZ
17, Il HTML 4xicde. — LT A @param FRic A ATHHE—iE .
e @return ik
XAFRICHK X S/ AR “ return” GRIED) #45r. XA A EEZTT, FFalLL
fii J§ HTML #Ric.
e @throws FEHiiR
AR ICH RN — N ER, HTFRRXAN FEA TR 5% . AXRENEANE

BAES 10 HErhihig.
IR R E R R )

/#*

* Raises the salary of an employee.

* @param byPercent the percentage by which to raise the salary (e.g. 10 means 10%)
* @return the amount of the raise

*/

public double raiseSalary(double byPercent)

double raise = salary * byPercent / 100;
salary += raise;
return raise;

}
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494 HiFE
ST EX A8 GEF S AR ) iy S, il
/*)‘(
* The "Hearts" card suit
*/
public static final int HEARTS = 1;
495 BRI
bR IE AT PARAE S SO i R v

@author {f:4

XAPRICH = —A4 “author” (FE#H) Z5H. LM HZ A @author #ril, 1 @
author FRICXT I — A .

@version WA

ARG = A “version” (RIA) 28 H o X HUAY SCAST DU X 4 i AR IR AT 41
bR AT LU T AT 1 SCRTERE R

@since YA

EAFRICR =4 —A “since” (IAT) 2cH. X HLAY text 0] LUEXS 5| AFFPER A
k., #ilhn, @since version 1.7.1,

@deprecated A

X AFRICEE IS . kAR RIS A AR, SCAR T T IR A I
foiltn,

@deprecated Use <code> setVisible(true) </code> instead

il i @see Al @link A5 i, T LA FH BSR4, B 4% 5 javadoc SCA A AH DG B 73 nit A1
S

@see 5|1

XAFRICHETE  see also” FRAHEIN—AN R EERE, Eal UH T2, Wwel IAI T
b X HAYS AT LEERE R IEZ — .

package. class#feature label
<a href="...">label</a>
"text"

RO R LAY . HUERAEE | ke AR R AT, javadoc BLAE SR TR A
—ANHEERE . Bilhn,

@see com.horstmann.corejava.Employee#raiseSalary(double)

4t 37—~ 8% % 3| com.horstmann.corejava.Employee 2 %] raiseSalary(double) J5 i 1% i
HERE. ATLAE MGG 4, BEEIEAL R X, e, BERRK A T A
.
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R, —EEMHHS (#), MARMERGS () TRESSEA, 826
PR o Java GRS S T LUAZBEOE W RTE R . TR . NS
A A AR o {H U2 javadoc SEHFR P B BA X AT 1, PRIHAA 2000 & 2

HERE BN
MR @see brid )G A —4 < T4F, T EHEE — . v DUB R B E{d
URL. f#ilan.

@see <a href="www.horstmann.com/corejava.html">The Core Java home page</a>

TE LARZ RGO T, #AT LR E — DA g% (label) 1F 7 55 H 4 (link
anchor) . HIRHWE T label, FI/ 72542 FREUR H US4 5 URL.

W @see b5 A — WG (") FHRF, CABSB/RTE “ see also” #47
i,
@see "Core Java 2 volume 2"
AL — R I Z A @see bRic, (BAZ0R EA TBE—E .

o HRJERMTE, I nT LATEERE R BOAE AL B B4 e A s B S e, DAK

wA—AL R, fi,
{@link package.class#feature label}

X BRI Y @see ARiE BN —FF
496 B5HATE

Al DA S . i AR R A R A Java JRSCE, HER ¢ L SO TERER
ERATAT o (R, B AmER, MW EES N E SR In— ARk ScfE . LA
AUF AR

1) $#24t—~~ A package.html fr 44 i) HTML . 7EARIC <body>...</body> = [i] i) Ff 1
SCARER B

2) $#4t—ANLL package-info.java fig 44 () Java U X AN SCAFAAL & — DRI ER A LA /+*
1 */ FE ) Javadoe HEFE, IRFfE—MUIBMZIE . EAMNIZEEE 2R ESER.

AT LA BT BTSSR — R PR T B . XN R BB AE— 1% M overview.
html I SCPEH, XA SO T4 % BT A TR SO A H 3. FRiE <body>... </body> Z ] Y it
B XAKPABUE A . PN FARE P EREE “Overview” B, B4 B/ XS ERNEA .

497 FRBEHIHHEL

X, K% HTML SCHRE 947 e H 5% docDirectory T o $ATLA TR 225K

1) Y13 340 A A0 B A i SC R B TR SCE H SR . IR A iR E R LB A RS, B0 com.
horstmann.corejava, % 7Y] 4 840 & F H 5% com 19 H 5% (W1 AFLE overview.html ST
W, XtEEMEER).
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2) WoRE—AL, WiKiEf T

javadoc -d docDirectory nameOfPackage

B T 2O, 1817

javadoc -d docDirectory nameOfPackage; nameOfPackage. ..
WERSCPHERCA L, SN %0817

javadoc -d docDirectory *.java

WA T -d docDirectory ¥, JIF HTML SCPFwi 2 g4 M1 H o R . X EEA T fig
2ot KRR AL, RIS X R ik .

A LUl FH Z FIE X0 4 A1 TR javadoce B2 P EATRIEE . Bildn, nf LA{diH] -author A1

-version & 30 /£ Y 1143 % @author il @version Fr i (BOIAME L, X EE4Rid S A
W) o o3 —MRAT T RIEIUE -link, JIR A BRAESAS IR SERE . 140, QR a4

javadoc -Tink http://docs.oracle.com/javase/8/docs/api *.java
2, P BIARMESR 28 2% I sh i 54 5] Oracle I3 Y SCRY

QAR A H -linksource ZETG, WIBEAIFSCHF B HTML (AU (0, HA 5175
7)), I H AR5 g 1) IR ) i B

A7 KA BRI, i A B javadoc S TR T I EHL SCRY, http://docs.oracle.com/javase /8/
docs/guides/javadoc .

Bl i%8: wRE2dt—Fehesl, #lde, EREHTMLBX X, TRAREAZLH
doclet, AR AR BEHEMMIMBHX, BR, TR -FHHGFER, ALY AEHE
1% http://docs.oracle.com/javase/8/docs/guides/javadoc/doclet/overview.html #) BEAL L 44

410 EZHRRIS

WAIA LW R, WA EE FUUR, rlOX—SEg5 b2 i, 41l H 5,
o7 FH I S 1 n] DA AR ORI ZEHE HA OOP 1 &l K.

1. — BARIERIBERA

RN 4 ANERIR I, AR, TEARE AU ge s OE R ik,
ERE A b AR S BRI AAT P . IR BRI TR AT, B &~ AR T g &k
s AHEA TR KA 4w B2 . MBAR RIS RA B, BTN ERIE LA
SRR I PR, B R bug 5 TR

2. — & BT HAEA R

Java AX} R A B TR LA, (EUR XX R LGB TR R . A AN SR T &R
Ye i ERIAEL, i 12 S A R AR T A A, LR IR 4R Ak D 3T LU AR IR BOA R, i
AT DU AE T A A s o i B B AL
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3 AREEE P AT S A RAER
UL, HHAMA RIS R ARA WM, XESERE S THERES T
B, B, H—FRA Address FIHTEIE 0 —> Customer 51 AT Y 5L 5K .

private String street;
private String city;
private String state;
private int zip;

XAE, ATDARZE S A H bk i A8 4k, Bilan, 5 ZE5ghnxt = Ps bk i gb 2

4 RAFHGBEME SR LRGP BRI KE

iR, RS RN S, M— OIS TRAXNR, BNz ESUREHH
W, JFHAEX ST, WEAS SRR B ARG S E RS FIE, B, 7E Address 2,
FFIBUMN 485 I 54

5. % 3Tt $ ey Rt AT o %

XEEHLFA S SHAT, REZLERE “B£7 2 BOANBEEAR, HZ, RN
i M AT DL — AN 2 A R AN SR TR, BRI A (B — 5w, A
Et. B 1002, BANEEAE -, BRARESELIET).

TR R AR

public class CardDeck // bad design
{

private int[] value;
private int[] suit;

public CardDeck() { . . .}
public void shuffle() { . . . }
public int getTopValue() { . . . }
public int getTopSuit() { . . .}
public void draw() { . . .}

}

PR b, ARSI T AT S — &AM (A shuffle 7735 Al draw J7ik) fl—
ki (A AR EEMEONTTE) . B, SIA—NFRBIKEE Card K. BUEAMAE,
BN H C R

public class CardDeck
{

private Card[] cards;

public CardDeck() { . . .}
public void shuffle() { . . .}
public Card getTop() { . . . }
public void draw() { . . . }

}

public class Card

{
private int value;
private int suit;
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public Card(int aValue, int aSuit) { . . .}
public int getValue() { . . . }
public int getSuit() { . . . }

}

6. £ &gy ik LB R BRI E A0 IR T

SARR N %A D RENE SO S U AT, iz it (FEAR R, AEAE
LS ARG, W, Date JELPR EE—H FHRGARRIF2E)

2 A0 B2 U R — 44 16) (Order), i i A B 25 1l & i 1) 4% 1] ( RushOrder)
wish 440 (F “-ing” JE%) B4 (Flhn, BillingAddress) . X F ki, ~JHUEViM]
/NG get 13k (getSalary), SEMEF /NS ) set 73k (setSalary)

T ARSAE R T K G %

LocalDate 2 ) K java.time i 9 FoAth 2 & A o AR (1) WA ke SO 2R
U plusDays f f &I F AR, TR FRRAS CAB SR BT X 4 .

EH R NEE T, RN E RN ER S, ek B R us, s
FREAHRAY . WU REANARR, BT DAE b AE 2 R ] s X 4

Hitt, ZERAREIEREREAAER, XE—MRFNEE. M TFERRENE, 7R
AN, XY PR SA A, AN TR A

MR AR A AR G SRR, R B TR raiseSalary Jr iR [al—~
i) Employee X4, X Z3RAFFE.

AREEAGT Java X Bl 0] 5 G5 F A AT R AR O 7 ECIE AR 1 ) X
%, P HE S AR R R A, Java 240 T XX SeRE R 4, HARNEEAE T

—EPr A,




EBE5E HK X

A K EBEMTH A SRR AR ik
A Object: FrAJEMIEL A BB

A ZRUBUASIFE A U

A MRS AR A QREZIHHHTY

54 HWETBER TR RGBS, AFRE PR 5 I — A S
47K (inheritance), FIF4k7&, AfTATLAEFEFAEREME —DFE. HROFIERZLER
ER A (4FR) XERE kAR, FEMEERE b, AT LGS In— 8387 i 5 v Fndel, LA A2 B
MK, X2 Java BP0 —TAZ OB

Fh, AFERERT B A4 (reflection) WS, REHEFEEREIT 1T & BE 228
KIBMEREE S . XE— IR AR, AR M RS i FEREEFRKMT
BEANG, MARGE N T HA R XX GRS, BT iM%, narLijei
W—F, FFHERRRBDRE

51 3£, BEMNFE

BRAELEIRATE B B2 — FAERT—F H 18 A Employee 28, BIRMRTEREANAF TAE, X
ANAR P AR B SRR B W RRBAEE xR, A, M1z G R 2 A
Ry, Flan, MRS K . RO R 5 R ST AR M 55 Z SR ARG K, 4R
SEAL T BB JG iR RETS B 2 4. XRMEIE BT S 4K . XN 2 8 E L
—/NHJE Manager, VAMERIN—43r ohEE. {H 0T LAE A Employee Z5H B 49w 5 B3k 51065,
IR Ho P A AR B R k. MRS B, 7E Manager 5 Employee Z [ fF7EG A © is-
a” (&) KR, BNEHEE-BRRA: “is-a” KEBZRE—A I BAFIE.

R x—F b, SAMEAR TAZEGERTH, Rt LRI BRI A FBA B
B, EAFERL, RILTHRARAZE, FAGERT TRAZZ2LLR T,
RRE—AFE, Rif, ERNGHTE, BEXNZRAHEA: —RA—AZR T,
HMA—ARAZE,

511 EBXF*
F i 487K Employee 53 5 X Manager EHIHE, X extends £Rgk7K .
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public class Manager extends Employee

{
Vb e
}
@ C++3E5: Java s C++ & L4k R E 895 X+ 548460, Java ) %48 F extends X% T C++
I 4K

KT extends KW E M 1E BB RIRAE T— D OAAEMNE, CAAEMLERNAR X
(superclass), & % (base class) o% 2 % (parent class); HEF N -F £ (subclass), &£ £
(derived class) #(3%F % (child class). MM TARIE Java Ffr Gl d IR AGH, i1 g
HAWIE 5 AR T 5T RS0 O 22 o FHACE A% -6, I SEAR 2 bR FH AT .

JLE Employee 20—, (A RE N EML T FREEMA L FREZHINGEE.
Lhi B AR, FREHEIIA MR E A F g . Fla, it Manager 2SI U5 2 5 it
2x % M, Manager K H 2 Employee 336 7 2 5UE, A H M6,

R WA R R T RBRTHAAHAFRRFERTOESETORE, AR
RARMES O EZRMBRGES, TUXHH, BRESAZRELNRE, &
T, ZHELSTRAELSNTE,

¢ Manager 25+, 3800 17— TAAEREAR SRR, AR — N T3 B R ik«
public class Manager extends Employee

{

private double bonus;

;')ut'm:c void setBonus(double bonus)

{

this.bonus = bonus;
}
}

% B SR T RO AT T 2 =22 b . WA — 4~ Manager X4, 5 nl LA setBonus
Fitk.

Manager boss = . . .;

boss. setBonus (5000) ;

WEk, T setBonus Ji A A{E Employee 2575 XK, FrLAJE T Employee 28X A REfE
HE.

SR 1M, LA E Manager 25 Hh % A7 B X b 5E X getName I getHireDay % 7 i%, {H)& T
Manager 2 19X G 5 =T A il E AT, X &k Manager 26 [ sl 4k 7 1 28 Employee 11
Xk

[ARE, MM a4k 7K | name. salary Fil hireDay iX 3 388, X FE -k, 54> Manager
KX wifd & T 4 4-8: name. salary. hireDay fll bonus.

L0 Y RS LR, IR RSB RR 24, HIAERTTHER


fangxuyuan
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P, NLZOHKEE AR T A R rp TR A R A i 7 B CAE 2 b, S3Riele 38 FH 1Y
DIREBCE R, AT [ X AR B o0

512 BEHE

SR, M A L 4 F 28 Manager 3 A — i . BAKRK 1, Manager 28 Y
getSalary J7¥E N iZiR BIF KK SR EM, i, TERM I KE L (override)
AR X AN T

public class Manager extends Employee

{

[')u!'Jh: ¢ double getSalary()
{

g

; 8!
RLZAMT SE B A L7 ER KM FREH, HZR A salary 1 bonus 5 i 8 F5E
ALAT .

public double getSalary()
{

return salary + bonus; // won't work

}
SR, XA BEFIFAGEIZIT. X JEH  Manager 25/ getSalary Ji: R Ak 45 45337 9] 48 £ 64
AA B, LR, REEA Manager MREFA — 14K salary 3, {HFE Manager 25/
getSalary 77 ¥ I A REAS H I Hb 17 [] salary 3. 3 Employee 251 J5 ¥k A RE % 15 [0] FA A ¥
4o U Manager M0 ik —E B MIAE B, SEAAUEBITAAMED, Employee 21
N T getSalary IEXHE— RO,

MAE, HiR—F. ¥Xf salary AT [ B4 sl 1] getSalary 71k

public double getSalary()

double baseSalary = getSalary(); // still won't work
return baseSalary + bonus;

}

DX B R AR BEIZ T, (R BUAE VR getSalary B9TE4) |, XK N Manager 3¢
WA — getSalary Fik (B EELIMXANTIE), BrLlX Bk 2 5 EOuRvcb 8
8o, HEENMEFMTONIE.

XEFEER . R4 2183 Employee H11 getSalary J7¥k, TMiAS A& 4/ 2 19X 4>
Jrike i, AT LA FHIREE I G T super ffRX A A]

super.getSalary()

b 3RiE AR Employee 511 (¥ getSalary Jrik. T IfijE Manager 26 getSalary J5 i 1E
HHEKA:
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public double getSalary()

double baseSalary = super.getSalary();
return baseSalary + bonus;

}

FERE: ABAGAA super 5 this 31 AR EMeA, FRE, IHKHFRKSBY, &2
B % super RAZ—AAF L8510, FAEH super R A — AR TR, TRA-ANKTH
FRARARET FORR LT,

IEAR AT TR B IREE, 72 2R AT ASE Aad | 3§ Aoy ikl B 2 RS ik, SRMI4axt

ASTE M55 2 AR R AT A SR s

@ C++iE%E: 42 Java P10 A4 F super AR LM F ik, ML CH+ PR RAABE L i
Lo BEF B K, #l4e, £ Manager £ &9 getSalary 7 ik P, %4 super.getSalary %
# 7 Employee::getSalary.

5.1.3 FEMERS
eGPt , TR S .

public Manager(String name, double salary, int year, int month, int day)

{
super(name, salary, year, month, day);
bonus = 0;
}
3% HLAY G 7 super HAT A& X, 187%4]

super(n, s, year, month, day);

S “VE IS Employee 1'% 4 n, s, year, month fil day ZEMIERS" MRS IEA.

th - Manager 25 (19 44 i #% A~ fiE Vi 7] Employee 2SO RAA 38, T LA 26250 F] ]l Employee &
A 4 e o8 % 3 A AAAT SR A TRl R Ak, FRATTT LLE I super SE3X R AL AR A0 R . (i
super & JTIRA X 28 10 15 ) A0 S 1M 1 4R B 5 — Akl )

QT 28 A 1 A AT W bR TR R A G A%, LK A s s FHEE A (A 250
MR . WA AN SO E S, JF HAE 2R M i %5 vh SO X 8 P 2
ARG 3 2%, T Java 4 i e PR A R
ERBE: wie— T, AT this ARARE: —RIABIXAK, —LRAMZELGH

%% B, super R FLABANME: —LARARBEG T H, ZRAABLEAOMES,

FE A Mk Bt g, XA AT a9 R 7 XARARM, A MEBHES ReEA H

— AL R G — RS B, MEARTAEEA AL (this) 9 et s, &7

VA% 4548 £ (super) #9435 25,

@ C++ERE: £ C++ ey RBOF, AT FaE R R AR LG HERL, =RAR
super. fE C++ P, Manager #)#3& & H 4o F P



Manager: :Manager(String name, double salary, int year, int month, int day) // C++
. Employee(name, salary, year, month, day)
{

bonus = 0;

}
HHE X Manager X1 getSalary ik 2 NG, R4Aewi4 A G M 2B #H KT
TFHg AT, LRSS, R E MRS

Manager boss = new Manager("Carl Cracker", 80000, 1987, 12, 15);
boss. setBonus (5000) ;

FHE XM 3 AR
Employee[] staff = new Employee[3];
W 28 PR DY AR RN A

staff[0] = boss;
staff[1] = new Employee("Harry Hacker", 50000, 1989, 10, 1);
staff[2] = new Employee("Tony Tester", 40000, 1990, 3, 15);

i B AR FTK -

for (Employee e : staff)
System.out.printin(e.getName() + " " + e.getSalary());

IBATIX SRR AR 22 1 B 21 B -

Carl Cracker 85000.0
Harry Hacker 50000.0
Tommy Tester 40000.0

% WY staff[ 1] A1 staff[2] {40 T 3EARHT K, X2 F eI RL K /& Employee X 4,
M staff[0] Xt A& Manager X4, ‘E ) getSalary F KR & 5IHARFHKINAE 17—,

LB B R

e.getSalary()
P R aF 52 1% AT IRAS getSalary J7 ik, HTEE, R IX ¥ e # 9 4 Employee J57Y,
B %5 - e BEATLAS| ] Employee 2RUXT 4, tn] LA5 | Manager JEAUXT 4L,

4 ¢ 5| J1] Employee X} 4, e.getSalary( ) ¥ H A& Employee 2511 getSalary /7i%; 4
e 5| JH Manager %40}, e.getSalary( ) 8 FH () J& Manager 25 111 getSalary Ji k. MEFIPLAILE
e JPRo | T G2, DRI RBAE (F B b 3 FH AR . 9 7 7 o

— ARG R (i, ARE e) TLATRER 2R IR AL FR A % & ( polymorphism) .
TEIBATIN GENE 1 S 2 2R 8 FIWR A 7 R PR R 3h 545 € ( dynamic binding) . 7EASFHURE
PRGN X AN

@ CH++iEBE: Llavat, REZHFEEFNARMT K, HEFZRTAGLEF X, 4o
B RABIE— ATk B E AR, T EARIC A final (AEHEHFNB AT final),

FEIF I B 5-1 I FEJF /R T Employee X% (F2JF 14 5 5-2) 5 Manager (#2715 5 5-3)
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X RAEHKI R LX)
#EFiH% 5-1 inheritance/ManagerTest.java

package inheritance;

i
2
3 /!.'ﬁ

4 * This program demonstrates inheritance.
s * @version 1.21 2004-02-21

6 * @author Cay Horstmann

7

8

9

L
public class ManagerTest
{
10 public static void main(String[] args)
11 {
12 // construct a Manager object
3 Manager boss = new Manager("Carl Cracker", 80000, 1987, 12, 15);
7] boss. setBonus (5000) ;
P
16 Employee[] staff = new Employee[3];
17
18 // fill the staff array with Manager and Employee objects
19
2 staff[0] = boss;
1 staff[1] = new Employee("Harry Hacker", 50000, 1989, 10, 1);
n staff[2] = new Employee("Tommy Tester", 40000, 1990, 3, 15);
23
% // print out information about all Employee objects
25 for (Employee e : staff)
2% System.out.printIn("name=" + e.getName() + ",salary=" + e.getSalary());
2 }
28}

25 % 5-2 inheritance/Employee.java

1 package inheritance;
2
3 import java.time.*;

4
s public class Employee

6 {

7 private String name;

8 private double salary;

9 private LocalDate hireDay;

11 public Employee(String name, double salary, int year, int month, int day)

13 this.name = name;

14 this.salary = salary;

15 hireDay = LocalDate.of (year, month, day);
16 }

17

18 public String getName()

19 {

2 return name;

1 }



3 public double getSalary()

u {

2 return salary;

2 }

2

2 public LocalDate getHireDay()

29 {

30 return hireDay;

£ }

R

3 public void raiseSalary(double byPercent)
1] {

3 double raise = salary * byPercent / 100;
3 salary += raise;

£l }

%}

package inheritance;

public class Manager extends Employee

{

1
2
3
4
5 private double bonus;
6
7
8
9

/*t
* @param name the employee's name
* @param salary the salary
10 * @param year the hire year
n * @param month the hire month
12 * @param day the hire day
*

1 public Manager(String name, double salary, int year, int month, int day)

15 {

16 super(name, salary, year, month, day);
7 bonus = 0;

18 }

19

20 public double getSalary()

2

2 double baseSalary = super.getSalary();
3 return baseSalary + bonus;

u }

2 public void setBonus(double b)

2 bonus = b;
29 }
0 }

5.1.4 HERER

YA AR T —AN 2. @ldn, 7T LLH Manager 28R4 Executive 25, i1 — AL
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IR oK B I AT 2B 45 S 0 PR Ok 4% 7K & k. (inheritance hierarchy), W1E 5-1 s, 7E4k7K
R, MHEANRERE 1Y 26 S LA e 0 B AR PR i S 48 7K 4% (inheritance chain)

W, LR AT DA 241 A
AR 4%, @ an, ©l Ll g Employee 28 Uk 2k FEH L
¥ 2 Programmer 1 Secretary, &1 5 ’
Manager BT CER (AT nTREEA 18 1L L , ‘
ZI AT R ) o LB, T LTI
XA DR — FHESE B A

Secretary

@ C++iERE: Java R & S U R, A £

Java ¥ % @k R AR 09 L F X, H A

AT—F 6.1 TA K6tk

Manager Programmer

Executive

515 &7

A A~ R H W7 2 15 N jﬂ%ff(
K TR, X at s “is-a” KL,

5 ] -2 19 B %(’L LK 5 WJ ¥l 5-1 Employee 4f 742K
an, FASZRER R B, Nitk, B Manager 251114 Employee 281 12 E Wil by UL, J

ZAK, AR — Zkziﬁﬂ'glﬁ“‘/‘ﬂ

“is-a” MUY 5 —FhRARE B ek 0] o ERIRLE i R B T R I AL AT 5 8 T LA
IR0 Sk

i, Ay Lo A>T 2R X RIS B A

Employee e;

e = new Emp]oyee( .); // Employee object expected

e = new Manager(. ) // 0K, Manager can be used as well

7 Java B2 )P i b, A RAER L % A 49, — Employee 48 i BE Al DA G| H—4

Employee 25442, ta] LIS —4 Employee A AT — A F X4 (61 @1, Manager .
Executive, Secretary %)
MEEFIE B 5-1 v, B/ 3] T Bk e

Manager boss = new Manager(. . .);
Employee[] staff = new Employee[3];
staff[0] = boss;

TEAMEFr, A8 B stafff0] 15 boss 5 FHIE—AN6 4, (HGR IR staffl0] & % Employee X4,
XEMA, AR
boss.setBonus(5000); // OK

HASREIX AL H]
staff[0].setBonus(5000); // Error
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XSEH staff[0] 75 B )2 K2 Employee, [fii setBonus AJ& Employee 2519 /51 .
SR, AREH— AT RS FRER, fln, FEfRERIEEN
Manager m = staff[i]; // Error
JANARGERE : A=A MR A EEIE, WRBRERY, mARESIH T — ARSI
Employee XJ4, *47EJ5 fiJ4 1] m.setBonus(...) B4 T fiE & A48 17t 4HR .
Q@ BL: flavat, FERANIATRAHRRBEHANAIN, AR EEEABHER
ik, b, TEAR-NZEHA
Manager[] managers = new Manager[10];
¢ #3% mx, Employee[] 2020 74 & Ak 0
Employee[] staff = managers; // OK
BHBEHFERLARE, HEF—THLPHI%d, 2%, 4R manager[i] £ —4

Manager, 4L— &% —/> Employee, %A@, %Ffrk, $2A 42— RAARITHFE, &
792 managers e staff 5] A 692 Bl — /40, AR —TFiX 5954 .
staff[0] = new Employee("Harry Hacker", . . .);

iF B RBAT EIANRAARE, 12X 2, staff[0] 5 manager[0] 3] A 692 Bl — /4~
R, MFEMNIE—ALBREREARAZETIHNPT, XL RSP EGHE,
% if /1 managers[0].setBonus(1000) &9 BH1&, 2 F8A A — /SR A6 FE 6%, #tmbit
HLARAL Ak E A 0 A

HTHBARELAXEER, TARAARZF LS RZCNHTELRE, A T HER
B ER A G5 R AL A, Hlde, 1% F new managers[10] €] oA X — N %52
o,

4 R 3X B A4 — A Employee XA ¢4 3] A #t4 5] X ArrayStoreException 5 o

5.1.6 ERAEREA

FE R MAEXS R BN AR R, P rEEIRE A x fargs), BRASHE x
HIRZE C B —A X4, TR E T B A PEA A -

1) Siifanar /AR M A R 4. B x f(param), HEESSH x AN C
KX E., TEFENE: AURGESITAF N, OSBRI, Fln, 7]
REAFAEJT i f(int) FIJTI% f(String). HiFERIES— —FIZTA C KP AN f ML
Vil JE ¥R public H A48 £ 0% GBISHIAAE Tk AaTvila)) .

I, SRR E RIS ITA AT RE B I AR ik

2) ETFR, MIFHAE AT ERHEE A SRR . WRAETA &0 £ 1R AEE
— SRS BRRIERITHL, MEREX N k. XN EBREFRN €& M7 (overloading
resolution) . 411, TV x.f “ Hello” ) i, 4iiFasds kit f(String), MMiAE f(int),
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i A VF ARG Cint n] ARG a8 double, Manager 7] LA#5 4 i Employee, %5%5), ArLAiX
AT RRAR A e . ARG PR A R B S S HCERIDC R Y i ik, 808 R I ol KR R
AEZN LS ZICE, St — iR

B, iR AR TR Ik A SRR,

ERE. @Y 2t f5] 4, f(int) #= f(String)
ABHNBHANR L F, L ATE 8 —AL5REL LR F
*, ﬂI‘A%%‘Pé’J:&/\?ﬂi—%ﬁfTi%"c‘#’é’lﬁ/\#ﬂl’lxzéﬁﬁ%

, BRERARRE S LG —3y, A, EREEZF %N, — 2 E2FiEEgE£R
%%AT& /u’f'%%'l—’rﬁmﬁz%é’hé@fc&kiﬁ/?xé@—’}é&é’]%%ﬁ ) 4, BRIE
Employee £ #

public Employee getBuddy() { . . .}

ZHEARLBEIMAAARTHR T, AT ReX—%5, A£G @6 T %X Manager ¥,
TR TRt 7 REEEX ATk
public Manager getBuddy_() {...}// 0K to change return type
HAVHL, XA getBuddy Z A A THEMHBEREA
3) Wi private Jrik . static Jr ¥k, final Jik (4 5% final i FF 10 % SCR A T — 17 if
W) s H MR, AR R T LA o RE N A i, FRATTRE 3 R O U
N AYr . (static binding) . SN g, TR B AR T BRGNS EOW SEbrs R, JfH
TEIBA TS B A2 o FEIRATFN ARl , dmikas R A48 i XA s — 20 f
(String) 11454
4) URIFiatT, JFHRHshAG e WA ke, MBEWL—&E S x B XTS5 %
PR A BB 2R . I x RYSEPRBAE D, B CEMTFE. MR DEKEXT
Ik f(String), #EEAEVEE &0, CKEAE D BB TR f(String),  PAIEHE.
REUCRH I AR B AT R, B RIFES A S K. I, BRI A e T —A4
% i % (method table), HP 8 T AT HikmM& L bR k. XK, fERIE
JE O e a e, B AL A PR X AN R kAT T FERTTAIE b, BLE R D KMk
%, VI 4% 515 FH f(Sting) H1VC LAY T ﬂ’l\jf{z*i%ﬁ Al figf& D.f(String), A Al GEZ
X.f(String), XM X & D UM, X BT R &, WA super.fiparam), 4iiFavHE
SRR SRR ik R IITIE R
MAE, B — FEIFN 5-1 hiHH] e.getSalary() BITEANIE 2. e WA Employee 257!,
Employee % HAT— 4~ 4 1 getSalary (7, XD HEREASE. Kk, /EXEABHLOE
AT I ]
i1 T getSalary AHE private Ji7k . static 7i45Y final Jri, FrELEERINSIASEE . AL
& Employee Fil Manager Wi~/ il i # . 7F Employee [ J5 ik, Filih 17X LY
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B O ik -

Employee:
getName() -> Employee.getName()
getSalary() -> Employee.getSalary()
getHireDay() -> Employee.getHireDay()
raiseSalary(double) -> Employee.raiseSalary(double)

bR b, Bms 0 FEIEA TR, BG4 F Fl Employee XA — 4~ # 2 Object,
Employee XX ASBIE PB4k R TiFZ ik, EiL, FRATEEZE T Object k.

Manager J5 i RMMA LA HAHE = ik RARmRE, — s ieE Xn,
WA — BRI .

Manager:
getName() -> Employee.getName()
getSalary() -> Manager.getSalary()
getHireDay() -> Employee.getHireDay()
raiseSalary(double) -> Employee.raiseSalary(double)
setBonus(double) -> Manager.setBonus(double)

TEizfTiy, VM e.getSalary() HUARHTIEFE R -

1) Be, BRPLEEE e SEPRIERIF) 1L £L ., BEnTGE/E Employee. Manager i /7%,
7] fiE & Employee JE M LM 7 k%

2) K, BPUERE L getSalary 24 192, BUiE,  HEAUALT 28 J038 107 12 8 A A
Fiko

3) B, HEAUMLIEM .

ARG EA — R BRI T B, BaT AR TR
B I — B 26 Executive, I HAS G e A AT RES | XN AIXTE, IRATAT X & H
e.getSalary() AUICISHEAT BB e, WUER e 1A 45— Executive 25X 4L, E4 H 3hHu i
] Executive.getSalary() J5¥%.

Q@ BE: ERE NG ENnR, TEFERRKTREF RGTLM, #52, wREBE

7% public, FEFE—EEFRAA public, BFAKAXEMR. EFWRTEF R

1%, R T public 54645, stit, %iFREade €M A X B E P A6 35 PR,

5.1.7 PHIE47&%: final KFn75 %

Ao, ATREA ERHIE AR HEANRE X FE. ARIFY REPEFRHA final 25, Q1R
TE5E KR RHMEME R T final 47 5t F X A2 final 25, Filan, BEABHIEANTE X
Executive 2509125, Al LATEE SGX AN EAIRHE, (R final AT A, A A& AN R R

public final class Executive extends Manager

{

5P
AP A T T AR B final, QRSXAEMR, TEMIARER EX ik (final 28
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HR T AT ik E sy final k). AN

public class Employee

{

public final String getName()
{
return name;

}
o

AR WO 2 UL, BALT M E A A final, T final Bk, WML ZERRAL
WREEMNHET . RiE, wRE—ALEU A final, RAL T F % AR A final,
R 463,

BT 15 G AN final 18 H AL SORENIASAE TP UER (. #ln, Calendar
K1) getTime Fll setTime 74875 W A final, 1% £ W Calendar 28034 11 3 529 Date 25
5 H DR Z e, A SR/ TS Ab B e [n) @, [AlFE M, String 2t final 28, X%
WA A VAR A X String (19738 52, WARA A String (951, E51HE—e
—A™ String Xf 4, MAS GRS IAWSE XTI L.

AT GO s BRARAT O R B R (T 2 A, NOZH A I8 A8 A W final .
Sk, AECH R CH P, QR BAT RN B, AT B 5 AR AN HAT 2L X PR Tl
REAA Lo lmif . FRATSRMBAE BT 22U, 4740 HUE % B2 R J i A W] R final,

TER IR Java , ATSEREIT G1OH T kSR B AR 900 Al R 1Y R GBS i H] final SCHEEY,
R AT P A B w5 0T HARK, Sieds b ae e Xt B T fbab B, XA B N AR Ol A Bk
(inlining) ., B0, WK e.getName( ) B8R 1510) ename 388 10— TR A7 25 ek
i, X T CPU ZEARRYA FH Jr i (W48 20, i 1 o3 SO B 23 PR AL O 2 (3w, i
PL, X AARZUGHRA . SR, W getName 16 5 Ah— 2Pl o5, IR A% PRgs s G s
BT o5 (AR AU 28845, IS BE X B A7 N IR AL 3 1,

SEIB I, BIALH A ROE 412585 LUAR e PR AR AL BRBE J) 545 22 0 IX PR R 4% T AT
B B S 2 [ Ak AROC R, IR RRIEAR I 2 rp R 5 L IE M AP R SR 4 s i ik SR ik
AR . e BN B EE MR o, IR 4 BRIV S R A 2 X A T T A T N R AR B
WERBRHLINE T 53 50—F2, M FRPEE TN EmE S, Bakasks:
fHAEOYE? RAL SRR O X 56 T ik NG . X BRARAE , (HEIR D Ak

5.1.8 SRFIEBFEG
853 AR, KA SRIRBI RS S B R AR N R . Java £
PR HE F AL T — R U TREA TR R ARk . Bilan

double x = 3.405;
int nx = (int) x;



IR x ERAR R, &5 T /N .

TEABAT 5 R P G BB R B BB — 5, A It T RERE SR A2 xi 4
G RIS Sh— A RIINR T o X BT Rt 5 BB R IA A AL AL, (L
Tt 2 — XSS 56 BAR KA AR, I BT BRAR MR R 5 HIZ ATl L T . filn.

Manager boss = (Manager) staff[0];

PEAT R R e e — B R 7RI 2 R SLPRERIZ 5, IR R 2 IEE.
fil4n, 7€ managerTest 251, Hy T 5L 46T 23538 8 51, LA staff 5410201 /& Employee Xt %
BB o BA T ZR B b 5| 22 B0 0 3 & U Manager 28, LAMSERESS U [R]RT 84 0 89 BT A
A (TEVER, TR0 MR e i b, o TR B R, FRAME T —LeRp il (a2, R
¥ boss ZRAFABHZ AT, HeH] Manager MR X EHATHIRIL. Wik TIRELHK S, ¥
HUEFHIER RS

REFE, 1 Java h, BOXMPEREET—NIA, KEHR TX AR5 L
KMREHE S| AT KR, fildn, staff[i] 51 H—1> Employee Xf5¢ (' Eik 7] A5G| A Manager
MR o

B —MEFAZS RN, H AR R AR VPR E. B— TRy RS — ik
A, ISR VR (DRSS — TR, DT, Xk
A e iE BT AR A

s et R EE L itAT i P ROREER, JFEH “Tiilk” ARMRETHAE, k%
frAatiiiue?

Manager boss = (Manager) staff[1]; // Error

BATXAFEF B, Java iz 170 R GRS X A8 R, IF 74— ClassCastException
SH. MBRAHKXANFE, BABRFHRSLIL, H, FZFERXHE A RIFOERT
Wit TR 2 HT, AR T BRI b . X i) R T o s
instanceof #AEFFHLAT LASEEL. Bil4n .

if (staff[1] instanceof Manager)

boss = (Manager) staff[1];

; o
e, R RALRATTRES ), WiFSMASHT XA, flm, TrXE
uikiz
String ¢ = (String) staff[1];

BE e iR, XA String A& Employee 735,
7 R

=4
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SR e R x A null, #47F 10K
x instanceof C
REFEFF, RALE false, ZATVAXALAIEEE A null XA 5] LTS, 4
REFREFI R C R,

SEBR b, aE e AR R X G AT AN R R . AEIRATIANZS IR i, K
LB BT AN 75 K Employee X 425 i i Manager X142, PSS9 6 52 A A% 11 7 1 37 1)
getSalary J7ik, XJEP A SEI 2BV S S48 AL GEAS 1 2 HbF& 20 AH N 1) J7 1

HATEE ] Manager HVREA 975 18I A 5 BEEA TG4, 914N, setBonus Jiik., WA
YT ERE R, R E# i Employee %4294 ] setBonus 754, M4 RE N %K A — T K
e R A, EHRIT— T3S, IR setBonus Jrik AR IEMIMZERE . iidfE, HZE
B A 3R ClassCastException 547, FRIFSLSZObAT. 76— MAWOLT, Dz i I
A A instanceof 1IZEAT .

@ C++ERE: Javatb AR E R 35 R KRR T CET “UEMEM AT, mamdsy
A A% C++ 89 dynamic_cast $24F, #40,
Manager boss = (Manager) staff[1]; // Java

T

Manager* boss = dynamic_cast<Manager*>(staff[1]); // G4+

CMZMAF—S TG RA . % EAHERKKET, Java R 2 4E R —A null 2+ %,
AP E —ANF . MIEAZL E9F, A EAR CH o975 ) (reference) 453, FE 4
AR, £Ct+ ¥, TALE—AREFT TAEBRR X Fe LA 43,

Manager* boss = dynamic_cast<Manager*>(staff[1]); // C++
if (boss != NULL) . . .

fAE Java P, ‘& 2% instanceof i& 47 Ao £ A 45 3 40 A AL R AE A .
if (staff[1] instanceof Manager)
Manager boss = (Manager) staff[1];

: C

51.9 K%k
WR [ R LAk G ER, T LRSS B A, AT RE R M

g, WEFMER, M enmii i, ATREEERIRE MR, miAERERf
R E R Se e, BN, %E— F X Employee 282K P &, —ZRE—TA, —4
2 — A T Person 126 Student BRMEIZEHE R G M b, B 5-2 X =13

ZIE R R 2R
R 2 EAESRE I HEA TIXRE 2 AR g 7 A AHRA — LB I 2 X R s P ~A2E
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SR AT 22 JE A, DRI RT LK getName J7i il B 76 00 T4k & 56 R B0 2 i b
BAE, FEHEIN—4> getDescription 7%, BRI PAR X —AS AR F k. 6.

an employee with a salary of $50,000.00
a student majoring in computer science

1£ Employee Z& Fil Student 2§ v 52 B
XA H AR A Sr. R J& {E Person 2 1
NOZ R A A N A WR? BR TS Z AN,
Person 26— T Hl. 48K, Al LAil Person. SSIES NS ‘ 1
getDescription( ) iR [l — 2 FAFH . SR, Empoyee | | |  Student
WA —AEEE T, SR abstract 3¢ '
B, XS AT E LN HET .

public abstract String getDescription(); s
// no implementation required F 52 Person 45§ A4k K[

AT PEEREF RO, AL — DM G5 ik BRAR B b5 W R AR B o

public abstract class Person

{

Person

public abstract String getDescription();
}

B 7o k2, G ] AL S BARBERE ML BR T ik . BlAN, Person Kb {RAFH
B0 R [Tk 44 1) BT ik

public abstract class Person

{

private String name;
public Person(String name)

{

this.name = name;
}

public abstract String getDescription();

public String getName()
{

}
}

return name;

@ BT A SRARAY, AREETREASAARF i, ANABTHERNGEAF i (R
ERATAMEN) RERBE (RERFAMEE) .,

SRS A AT LI PR E R
— R AR G2 b G R K T el E X 2, XEERRL R AR A
S8, PR E ARG ik, Xk, FREARMRMT .

Bilhn, sty RS Person 35, IS5 getDescription 77 ¥k i€ X Student 2, H F7E
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Student 5 ARES AR IE, BRI ALK B L0 .

7 Bk abstract, 5N GEGEE X AN XT

new Person("Vince Vu")
JEREIRIY, (AT LA — A B TR 4.
T EER, ATLUE X — TN 2 £ 2, (T HEE0 M 728X 4. #iln,

Person p = new Student("Vince Vu", "Economics");

XY p & — M MEE Person (454, Person 5] T — M HEHIZ 2 Student (19524

@ C++ERE: £ CH+ b, HA—HAERNM =0 470t Eh ik, HRALhERE, Fld.

class Person // C++

{
public:
virtual string getDescription() = 0;

it

REF—ANhE R, BMEXRMFE, £CHF, RARBATRFMELY
R XpT,

FifiE X— N 42 Person () HAA T2 Student:

public class Student extends Person

{

private String major;

public Student(String name, String major)

{
super(name);
this.major = major;

}
public String getDescription()

return "a student majoring in " + major;
}
}

E Student 2515 X T getDescription J5#. I, 7E Student 38 i1 43 7 ik AR 2 AE b
L0, XEAHEMRE.

LRI 54 MR P e U T MBS Personl BT TE 5L 5-5 ) AP HAK 72 Employee #2
JFiE L 5-6 ) Fil Student (BT 5-7 )0 T ERKHRE SIAIAAEXTRIFGES)] Person 5| FHEAL

Person[] people = new Person[2];
people[0] = new Employee(. . .);
people[1] = new Student(. . .);

ORI, T B 5 10 1 4 A A -
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for (Person p : people)
System.out.printin(p.getName() + ", " + p.getDescription());

AN AT REXS T T XA RS R

p.getDescription()

AR T —M8AE XWEG? EEIE, HTAGRHEMSRE Person X4, FFLIAE
it p AGEAZ5] Person X4, M5 | Hi#& I Employee 5 Student X FEAY EAAT-2Hx14 , i
XX R RE LT getDescription J5 5 .

'

package abstractClasses;

1
2
3 [E
4 * This program demonstrates abstract classes.
s * @ersion 1.01 2004-02-21

§ * @author Cay Horstmann

7

8

9

s
public class PersonTest
{
10 public static void main(String[] args)
1 {
n Person[] people = new Person[2];
3
u // fill the people array with Student and Employee objects
15 people[0] = new Employee("Harry Hacker", 50000, 1989, 10, 1);
16 people[1] = new Student("Maria Morris", "computer science");
17
18 // print out names and descriptions of all Person objects
19 for (Person p : people)
2 System.out.printIn(p.getName() + ", " + p.getDescription());
2 }
2}

package abstractClasses;

public abstract class Person

{
public abstract String getDescription();
private String name;

public Person(String name)

© e o~ e v a W N e

{
10 this.name = name;
1 }
12
13 public String getName()
14 {
15 return name;
16 }

v}
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% 5-6 abstractClasses/Employee.java

1 package abstractClasses;

; import java.time.*;

: public class Employee extends Person
: { private double salary;

8 private LocalDate hireDay;
9

10 public Employee(String name, double salary, int year, int month, int day)

1 {

1 super(name) ;

13 this.salary = salary;

14 hireDay = LocalDate.of (year, month, day);
15 }

16

Y public double getSalary()

18 {

19 return salary;

2 1

21

n public LocalDate getHireDay()

3 {

u return hireDay;

2 }

26

2 public String getDescription()

28

2 return String.format("an employee with a salary of $%.2f", salary);
30 }

R public void raiseSalary(double byPercent)

M double raise = salary * byPercent / 100;
35 salary += raise;

3 }

n }

2FFiE% 5-7 abstractClasses/Student.java

package abstractClasses;

public class Student extends Person

{

1
2
3
4
5 private String major;
]
7
8
9

/#:’:

* @param nama the student's name

* @param major the student's major
10 ®
1 public Student(String name, String major)
n {

B // pass n to superclass constructor
1 super(name) ;
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15 this.major = major;

16 }
18 public String getDescription()
2 return "a student majoring in " + major;

21 }
2}

J& 7 7] LA 44 W& Person # 28 H f Hh 2 7 %, 1l (U £ Employee 1 Student 7 3§ 1 & X
getDescription /7 W87 GnSRXAEATE, SRR 48 & p I8 HH getDescription ik T . 4ii¥
ar AR AR A B T v

e Java BIFIRITIES T, IR EE-NHEHEMME. £ 2 (interface) T ZFHF
BLHME . AXREONIFANFIESEFEHR 6 &,

5.1.10 ZR#PiHiE

KEEE, BIFEEPHIFRICH private, 1/ EbRiC A public, L] B4 private
A AT HABKRE R WL, AIECSED, X0 TFEREBE2EN, XAk
VilREE AR SR

SR, FEASEmME, A& BB MR RV, siair-F KMkl
AR A Ak, FEER X ks R protected., i, WNALKEEZE Employee
1 hireDay 75 By proteced, MiAZFAH ), Manager H 95 56 AT LA BT ] &

A3t, Manager 2 () 77 1 HBEAS 17 7] Manager X 42 i) hireDay 3, 1fii AS & 17 7] o Ath
Employee X4 XM, SR FR &l B 1k Sl 2 R4 pL 845 726 HAERTG U 32
PR ERIAH

TESCBRI FH R, BE T protected JEME. BT ZME R A0 24 L 245 oAb A2 7 B
M, MTEXADEPRE T 2R, BT HMEF R i X SEIRAE HE, IFs
i) AR AR, ZERXFESL T, R XX AN RSB TIE S, a2 R i A i
FIXAEMFRRF R . XiET T OOP 218 M %EH 2 RN .

AP EE A LR L, RTERGIEATTEAMH, ST A
protected, XFMF% (W fERARBME) BEUGIE, ATLUESMBAEALX ATk, Wb
EKMATT,

CRP O 0 — AN B i I R Bl R & Object Z8H1 clone 7HL, A X ERTEMNEHSES
6%,

@ C++iEE: F5 L,
X CH F AR AU ;
FHEAH— T Java FHTFEH T WAL 4 AT5RMEHTT :
1) XX A n] b

J protecte

private.
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2) XT3 0] W——public
3) XA T A F 2 0] W——oprotected.
4) XA ] W——IN (TR, AT EBAMLT .

5.2 Object: FTEEHIBAE

Object X )i Java T A KM LR, 7 Java PR ZREY RMDKRK ., HEFAT

public class Employee extends Object

GnARAT W AR S, Object SEBIA I X MR . Hh T1E Java th, B8
s Object K9 MM, Fril, BERXANLEMMIIAMRS +oEE, KRR H—LH
AMNE, AT R3S A 5 T LSO (76 Object A7 JLAS HAEAL BRZR
WA ik, A RARBRNEHS LS 14 5,

] LA Object ZERIAY AR I | FMTAT S BIRY R 5

Object obj = new Employee("Harry Hacker", 35000);

MR, Object 2RI AE it LA TAE R A& FME 0@ A & . SR b i A T B
e, T EE R RIS, TR T AR 2R 4 .
Employee e = (Employee) obj;

{F Java . HUA AR EAR (primitive types) AREXH, #lln, FE. PG /RIERIA
ELARAS S XS 42
AT B R, AN TR AT R A R A AU B AR R T Object 25,

Employee[] staff = new Employee[10];
obj = staff; // 0K
obj = new int[10]; // OK

@ C++ iR £ CH PRAMALGRE, Rid, HAFGAART A IR void* $54t,
5.2.1 equals ik

Object 211 equals 77 I TR — X 2B EF T 50— 1X4 . 1 Object K, X
ANSITEERE I P G B AR RS . GRS R EAME S, B &
SER . K B, B HAE MBS E LR G TR . R, X2 HCEORE, XA
A=, B, KRR X AP PrintStream X 422 A AH 55 3 5 2 %A B .
ORI, 28 e BRI A X GRS AR S, WERPA X R AREHE, A X B RTSR
JE AR

g, GRS R DO k4 . BOKFUR IR H BIER R B BT AERY (FESE
B e GVBCE e b, Hed 1D AT S R BX s Bl 7 equals 7774 9 SEBRALHE ) o
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public class Employee
{

public boolean equals(Object otherObject)

{
// a quick test to see if the objects are identical
if (this == otherObject) return true;

// must return false if the explicit parameter is null
if (otherObject == null) return false;

// if the classes don't match, they can't be equal
if (getClass() != otherObject.getClass())
return false;

// now we know otherObject is a non-null Employee
Employee other = (Employee) otherObject;

// test whether the fields have identical values
return name.equals(other.name)
&& salary == other.salary
& hireDay.equals(other.hireDay);
}
}

getClass J7 BB ol — X RETB R, A RXDMINEMTEMN ARG AT 1EK

ep, RAEMDXRE TR, AH0TRERS.

@& 12%: A T %% name X hireDay 7T 48 % null #915 %L, & %1% A Objects.equals 7 ik, 4o
R # /A2 AR A null, Objects.equals(a, b) 7 A Hi& & true ; 4R HE P — /A2 % null,
0 18 = false ; & W, 4o R HASEKAR A null, B A A aequals(b). #| A XA F %k,

Employee.equals 7 &89 6 — K& ZX B A :

return Objects.equals(name, other.name)
& salary == other.salary
&& Object.equals(hireDay, other.hireDay);

TET P E X equals 70, BRI IH equals, WUERFGI M, X554 v GEAH

o WS SRR A, U LT R S B R

public class Manager extends Employee

{

public boolean equals(Object otherObject)
{

if (!super.equals(otherObject)) return false;
// super.equals checked that this and otherObject belong to the same class
Manager other = (Manager) otherObject;
return bonus == other.bonus;
}
}

522 MHEEMLSHFK

R BRI SBAE TR —2, equals J7 ¥ anfa b BEWE? X & —MRA G
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A&, AE AT E B, R BEARICES, equals JiikmtiR v false. )&, FZRIFE
HIE A instanceof HEA TG :
if (!(otherObject instanceof Employee)) return false;
IXFEABANME AT i T otherObject i FAMIEL, I HIAAT W RE AR B LL bRl sl it Y
ANEAS XA 5 U B R T 76 . Java i BUTEER equals Arik AT R (45 .
1) BAM: MTFEMIEZ 5 x, x.equals(x) W iZi& 7 true
) xR RETAEM S x Ay, 2 HALY y.equals(x) iR ] true, x.equals(y) thIV %R

\'-TE

P!

[1] true.

3) Mgk X TAE S x. y flz, WA x.equals(y) i& [l true, y.equals(z) i& [f] true,
x.equals(z) LN %R [7] true

4) —od: W x Fy SUHBX S8 &R, IR x.equals(y) 1V %R 1] [] £
NERES

5 ) XffPE CEZ2E 5 x, x.equals(null) B iZi [ false

IXSERLIN 435 FA B, DT A 1 S P S I A B S5 R T P n R A B % R

I x.equals(y), B2 y.equals(x) A1),

SRINT, SEXTRRMEKUL, SBEAE TRl AT A A % — . 35 R X
ASVEH -

e.equals(m)

1Y e & 1> Employee X%, m j&—> Manager Xf 4, Jf HL.# P xF 4 H AT A o] i 1k 44
’YJ?/K AU H . W7 Employee.equals ' /] instanceof #EF A, W3R [9] true. S MijiX &
WA S A ] «

m.equals(e)
575 BR 0] true, XFFRVEA ARVFIX AR M false, sl &4 55

X 5 5 Manager 2532 3 | R 48, X ASJE MY equals Jr ik ATHEWS H] (1 O S AT ] —
/> Employee XF G E 17 L&, 1 A 25 28 B AT (0 I8 20 8 A7 45 8 AR SR ) 23 ik A &b
instanceof P i I AN i ¢ JE T

B A5 (M A AS R 1% R getClass Keilll, PR X FEAS TR B 0] A7 — > H]
AbstractSet 1) equals J5 7 LRI F-, BRGNP HE5 S AT ANl L & . AbstractSet
HAT WA AR T TreeSet Al HashSet, T ATT53 5l AR 4 530 5 B A J AR O SR 484
JC A KA RO S8, AT B AT AT RN G A T Ly D fig

SRINT, SEGJEHDYERRRY — T, Ni%KF AbstractSet.equals i ] final, X &K A%
AR — A PR EEE VEREBHENE L (F9 L, XD HEIFA#5 YN final,
IXRERM, nTLALE TS S AT A8 0A B e B A A T4 A AR G A G )

i ] PAA AR A [ LA — RIS )

o WIRFARENSHIAT 1 CAUATGREE, WIXEFRMEG R A s 6 R getClass JE 7RG
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o IR B EAAHEMMES, AB2mn] LA# A instanceof #EATAIN, X #E AT AFEA [F]
FRMXT G Z BT S i
TEJE UM B b, RN AR AE, SO IR RS, R P4 Manager
XFE TR BE4 . FHOKFUR M B S AESE, MR EAMEE, SO ENRAMEK, K
I, "TLA#H getClass il
fH2, fEisefdi 1R 51 59 1D PR A S AR AR v, I B/ AH S5 M BE&3E T B i F
%, AT LAMEE A instanceof #FA TGN, IR %K Employee.equals 7 B4 final,

B, At fJavak b & 4150 $ A equals F ik 89 £ FL, € 3% 4% A instanceof &
M. A A getClass %M . 4 3K ClassCastException 2 # 1+ 4 & R ., T A & & java.sql.
Timestamp % &) APl X 4%, AX ZZAAR RAMEMRIE S, 1L aTRAT B3R,
Timestamp % 4k 7K @ java.util.Date, /)5 # &9 equals 7 1% A 7 — /" instanceof M| X, iX
H— k3 kB 2 F I equals 1% Z B BF B 2t ARk HE#

T4 MRS — N 5EFER equals kR :

1) @ BH A4 N otherObject, 5T BN B R AL — A other (A £

2) il this 5 otherObject f& 75| F[E—/ X4 .

if (this == otherObject) return true;

X AkiEA R R Mk, LR, X RE—MEERANIER, FTREX N EXE L —
A—A b Fe B R B3R A HE BAR MB £ .

3) #& otherObject £~ null, {IEH null, iR[A] false, XTI EIRLER

if (otherObject == null) return false;

4) H# this 5 otherObject & % J& T[] — N2, 2R equals B AR BT R A Bk
A5, giffi ] getClass #il :

if (getClass() != otherObject.getClass()) return false;
NS T B T8 G — i S, B8 instanceof Al :

if (!(otherObject instanceof ClassName)) return false;

5) ¥ otherObject H i A M N Y ZE AV AR

(ClassName other = (ClassName) otherObject

6) FAEFFIAXS A T B LA IR AT L3R T o ] == LUACEEA AR, {8 equals tb
N, WA RRERVCAD, SEiR M true; 75 WE[M false.

return fieldl == other.fieldl
&& Objects.equals(field2, other.field2)
& ...

WRAETFHPEFE X equals, #EEAEIL P45V super.equals(other).
@& 12T AT THAER K, TAMEAH AL Amays.equals 7 ikl E e HAAEREMF,
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© BE: THEH equals F ikt —FrF Lag4iR, TAKE L b ey P 257
public class Employee

public boolean equals(Employee other)
{
return other != null
& get(lass() == other.getClass()
& Objects.equals(name, other.name)
&& salary == other.salary
& Objects.equals(hireDay, other.hireDay);

}

XA 77k R 2 XA 4R A R Employee, L4 R 5% A & £ Object £ 69 equals 7
&, MARNT —ANZERXNH %,

AT R AEERER, TR @Override #F & 48 £ 69 7 ikt 4T473L

@0verride public boolean equals(Object other)

W RBA TR, FELEERZL ATk, HiFEZHRLALBERRE. b, R
&A% F @69 # A& F] Employee % ¥ .

@verride public boolean equals(Employee other)

HAA B —/MERIRE, KRB AIA G EIFEA B EAE Object P IEMTF ik,

an| java.util. Arrays 1.2 ‘
e static Boolean equals(typel[] a, typel[]l b) 5.0
WA EE K AT, JF HAEX N A0 & E R c R A A, B ] true, %020
AL ZE R RIAT LU Object, int, long, short, char, byte. boolean. float 5 double.

(an] java.util.Objects 7
e static boolean equals(Object a, Object b)
A a Al b &84 null, R[] true 5 QR RAGHAZ 4 null, WERI false 5 75 W& 9]
a.equals(b).

5.2.3 hashCode /%

# %) %5 (hash code) J&H X5 FHH A —NERE, B REA AR, WFEx My &
PIA AR X442, x.hashCode( ) 55 y.hashCode( ) %4 - ARSHIF., fE4 5-1 18l T JL4~8E
3-8 String 25/ hashCode 745 £ (51

String & FH R 5 HEHE RS «

int hash = 0;
for (int 1 =0; 1 < length(); i++)
hash = 31 * hash + charAt(i);
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H T hashCode J5 ¥ %€ X7 Object 2+, H BN REA — D BOIAM I, HMEHR
X5 AL . SEE T X AT,

String s = "0k";

StringBuilder sb = new StringBuilder(s);
System.out.printIn(s.hashCode() + " " + sb.hashCode());
String t = new String("0k");

StringBuilder tb = new StringBuilder(t);
System.out.printIn(t.hashCode() + " " + th.hashCode());

T S2HIHTEE,

% 5-1 iAH hashCode BB ZIHIE15] 5T % 5-2 String # String Builder Ky#:%) %
FHEB #5153 x5 #5155
Hello 69609650 s 2556
Harry 69496448 sb 20526976
Hacker -2141031506 t 2556
tb 20527144

WER, FHEs 5t MAMRBMBINE, X=ENFEFROBEEZHRNES N
Mo TFFFERZEMsb 5 tb 24 F AR MEINES, X2 K HR7E StringBuffer 25 H B A & X
hashCode 5%, ERIHFIIEEH Object 2/ #RIA hashCode J5 i 7 H BT G A 76t ik o

WRFE B E L equals J7#k, BLAAZHE# E X hashCode /75, LAEH P ol LU X R46 A
FIWIIER D (A XHNRANEHES 9 Fhihe).

hashCode /7 W i%iR Al — AN AVEUE (] LUZR TR0, FF-A B4 A SE 6| s s,
PUMERESS LE& AN AR R X 5 A Y s S B s 5] .

#n, Fif2 Employee 25 hashCode J77% .

public class Employee

{
public int hashCode()

{
return 7 * name.hashCode()
+ 11 * new Double(salary).hashCode()
+ 13 * hireDay.hashCode();

}

Axt, AT IMAS B, 15E, B null %410 75 1 Objects.hashCode., IR HZ
O null, XAFEELRE] 0, 5 WER [FXFZ4004 ] hashCode 45 R .

BEh, i H#E )7 Double.hashCode ikt %8| Double X4 :

public int hashCode()

return 7 * Objects.hashCode (name)
+ 11 * Double.hashCode(salary)
+ 13 * Objects.hashCode(hireDay) ;
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A ELFRE, R ZAEIER, AT LAEH] Objects.hash R EEE 2%, X
DI EEA S H0A I Objects.hashCode, JF41 XL HIFI{E ., X FE Employee.hashCode 77
W] LA B A

;{Jubh'c int hashCode()

return Objects.hash(name, salary, hireDay);

}

Equals 5 hashCode [ X h%—F . WS x.equals(y) iR [7] true, HF4 x.hashCode( ) Bt
/Y y.hashCode( ) HA M AAE. Hlan, e L) Employee.equals HLAJE B4 ID, R
2 hashCode 75T BHL5 1D, IMANIZ AR 5 ) itk 48 A7 btk
@ BT WwRAAEHMER YK, IRATAMER#H A Arrays.hashCode 7 ik it L — A% 7

A, X AT A g B4 L F B A AR AR
an] java.util.Object 1.0

e int hashCode()

PR D RN . BT LT R AR, R E R R A R X
SRR PIAH S A SR
[an| java.util. Objects 7
e static int hash(Object... objects)
iR [l —ANENES, B BT A X R B RSH A TS 3 .
e static int hashCode(Object a)
R a Ky null &[0 0, 7503 [7] a.hashCode().
En] java.lang.(IntegerjLong|Short|Byte|Double|Float|Character|Boolean) 1.0
e static int hashCode((int|long|short|byte|double|float|char|boolean) value) 8
IR (7] 25 5 A AR
[an] java.util Arrays 1.2
e static int hashCode(typel[] a) 5.0

TR a AN ES ., 41 A S B4 i oo 2 2 R W] L) object, int, long, short, char,
byte, boolean, float & double.

5.2.4 toString /7%

1€ Object 1A A — A~ T B 1Y J7 ¥, HEJ2 toString i, B TR [0l %75 xF S8 M) F4F
$ . FE— N MA FF]1- . Point 281 toString J7 HBHR [B] R RN FE 17

java.awt.Point[x=10,y=20]

4 KB (AEAH) (1 toString Jr kARG FEIIMEK . KK T, BliJSRE—XIT7 46



SHEFEMIERM . F & Employee 25H [ toString 77 AL HL »
public String toString()
return "Employee[name=" + name
+ ",salary=" + salary
+ " hireDay=" + hireDay
+'1%
}
bR b, AERTLARTHS E A —2, Fedfid it 8 M getClass( ).getName( ) K752 4 19 FFF
B, MAZ R A NS toString T HEH

public String toString()
{
return getClass().getName()
+ "[name=" + name
+ ",salary=" + salary
+ ", hireDay=" + hireDay
7
}
toString Jy AL AT A2 .
IR, W TR SR % L H B toString J7i%, FRR PR REA BN
MR T getClass( ).getName( ), B4 T2 L Z A super.toString( ) BEAT LA T o fil4n,
T i & Manager 2919 toString J7 ¥ :

public class Manager extends Employee

{

public String toString()
{
return super.toString()
+ "[bonus=" + bonus
+"1"
}
}

PUAE, Manager XF KT ENG Hi N F iR I 2

Manager [name=...,salary=...,hireDay=...] [bonus=...]

BEALTT I toString ¥k EERE R : HEMNRS —AFAR@ELREN “+7 EEE
Sk, Java 4iRsi4s A IEH toString ¥k, DMEIRIEX X RFERFRRA. B,

Point p = new Point(10, 20);
String message = "The current position is " + p;
// automatically invokes p.toString()

@ RE: £AR xtoString( ) #93F TAM "x B, ZFFEHGH-AZE 5 x I FH$
A TAREE, X P4 x A x.toString( ). 5 toString REI &2, R x AEKER, X
15 6) BAH LB IAT .

R x RAEE X, IR
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System.out.printIn(x);

println Jy 75t 2 EAE MR x.toString( ), FFTEN A5 20 FZ5
Object 5 X T toString Fi%, JRATENH th Xt 5 BT 8 9242 Mo, fian, A
System.out.printin(System.out)

B F AN
java.io.PrintStream@2f6684

Z T LIS B RE (45 & Rl PrintStream JS 1)1 1134 504 B o toString J7i: .

@ B S AN, HMMKT object %4 toString 7 ik, K4 E A A5 4 FOE 49 5 X,
TP, HBldm.

int[] TuckyNumbers = { 2, 3, 5, 7, 11, 13 };
String s = "" + TuckyNumbers;

ARFHBE “[1@1ad6e30” (AT [1 KAR—NERHM), B E0H XBRARHE
77 3% Arrays.toString., X%
String s = Arrays.toString(TuckyNumbers) ;
HARFAE “[2,3,57,11,13]" .
TRATEP % Y dkin (Bp, Zemegdken) ME %R Arrays.deepToString 7 ik,
toString J ¥k & —FAE R A BRI T B EFRESE Y, F 2880 L T toString J7
W, DMEF P RERS RS — Ay O SRS R ELAE . 5T XA s A AR A £
System.out.printIn("Current position = " + position);
BEEES 7 WP AT RS, SRR TSR

Logger.global.info("Current position = " + position);

@ 2R BALA AR LA FE—A LK toString F k. RHMRLE T % H, WK
A ARG REANEA R FILF LB T2 EEX,

BT L 5-8 ORI SCL T Employee 3¢ (¥ #2 5-9) Fl Manager 25 (B2IFH§ L 5-10)
Y equals. hashCode F/l toString /7%

1 package equals;

2

3 /H:

4 * This program demonstrates the equals method.
s * @version 1,12 2012-01-26

§ * @author Cay Horstmann

7 ¥/

s public class EqualsTest

9

{

10 public static void main(String[] args)
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1 {

n Employee alicel = new Employee("Alice Adams", 75000, 1987, 12, 15);
E] Employee alice2 = alicel;

14 Employee alice3 = new Employee("Alice Adams", 75000, 1987, 12, 15);
1 Employee bob = new Employee("Bob Brandson", 50000, 1989, 10, 1);

16

7 System.out.printin("alicel == alice2: " + (alicel == alice2));

18

19 System.out.printIn("alicel == alice3: " + (alicel == alice3d));

20

1 System.out.printIn("alicel.equals(alice3): " + alicel.equals(alice3));
2

PE] System.out.printIn("alicel.equals(bob): " + alicel.equals(bob));

u

2 System.out.printIn("bob.toString(): " + bob);

26

7 Manager carl = new Manager("Carl Cracker", 80000, 1987, 12, 15);

2 Manager boss = new Manager("Carl Cracker", 80000, 1987, 12, 15);

L] boss. setBonus (5000) ;

30 System.out.printIn("boss.toString(): " + boss);

31 System.out.printIn("carl.equals(boss): " + carl.equals(boss));

2 System.out.printIn("alicel.hashCode(): " + alicel.hashCode());

3 System.out.printIn("alice3.hashCode(): " + alice3.hashCode());

34 System.out.printIn("bob.hashCode(): " + bob.hashCode());

35 System.out.printIn("carl.hashCode(): " + carl.hashCode());

36 }

v}

package equals;

import java.time.*;
import java.util.Objects;

public class Employee

{
private String name;
private double salary;

1 private LocalDate hireDay;

v public Employee(String name, double salary, int year, int month, int day)

u this.name = name;

15 this.salary = salary;

16 hireDay = LocalDate.of(year, month, day);
7 }

1 public String getName()
{

21 return name;

2 }

2% public double getSalary()
2 {

2 return salary;
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b }

28

2 public LocalDate getHireDay()

30 {

3 return hireDay;

R }

3

M public void raiseSalary(double byPercent)

3 {

3 double raise = salary * byPercent / 100;

3 salary += raise;

38 }

39

40 public boolean equals(Object otherObject)

a {

n // a quick test to see if the objects are identical
4 if (this == otherObject) return true;

44

45 // must return false if the explicit parameter is null
4 if (otherObject == null) return false;

47

48 // if the classes don't match, they can't be equal
49 if (getClass() != otherObject.getClass()) return false;
50

51 // now we know otherObject is a non-null Employee
52 Employee other = (Employee) otherObject;

53

54 // test whether the fields have identical values

55 return Objects.equals(name, other.name) && salary == other.salary
56 & Objects.equals(hireDay, other.hireDay);

57 }

58

59 public int hashCode()

60 {

61 return Objects.hash(name, salary, hireDay);

[7) }

83

64 public String toString()

65 {

6 return getClass().getName() + "[name=" + name + ", salary=" + salary + " hireDay=" + hireDay
G R

68 }

69 }

#BFiE® 510 equals/Manager.java
1 package equals;
2
3 public class Manager extends Employee
« {

5 private double bonus;

6

i

8

9

public Manager(String name, double salary, int year, int month, int day)

super(name, salary, year, month, day);
10 bonus = 0;
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n }

3 public double getSalary()

15 double baseSalary = super.getSalary();

16 return baseSalary + bonus;

7 }

18

19 public void setBonus(double bonus)

20 {

21 this.bonus = bonus;

2] }

bE}

2 public boolean equals(Object otherObject)

2 {

2% if (!super.equals(otherObject)) return false;

bij Manager other = (Manager) otherObject;

2 // super.equals checked that this and other belong to the same class
2 return bonus == other.bonus;

30 }

31

R public int hashCode()

3 {

34 return super.hashCode() + 17 * new Double(bonus).hashCode();
3 }

}6 . . .

by public String toString()

38 {

3 return super.toString() + "[bonus=" + bonus + "1";
40 }

a}

an| java.lang.Object 1.0

e Class getClass()
iR [ & R A5 BT 4. FE AR Java 4L T RKB1TH AR, BN HE
% 1E Class 2,

e boolean equals(Object otherObject)
AP ARG T AR, WSR-S R G486 ] Al — AP X, 7R 1 true 5 750007
PR ] false. 7€ F & X2, NOZESX Tk

e String toString()
IR IR IZ RAE T Y . 7E A LR, WZE X k.

ani| java.lang.Class 1.0
e String getName()
AR XA 2 T
e Class getSuperclass()

LA Class %4 HIE AR X S EAE B
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5.3 ZEUFUBIIR

FEVFZ AT BT S b, R AE CH++ il S5, W20 S PRI S5 o B A B I KN
FEIF BRI a0 ROk, DR S REABCHE 30 (E F2 7 B A0 — e RS I v Bilan, 784S0
hA 205 HEASEE 100 A, — H M — A 150 25 51 AY KR g7 BN
ARLEALAT 10 24 DI 1R 2% 90 24 i B o 418 i) A6 25 [l e 7

1E Java , EOUEAFZE 1. B RVFEIZ AT B RN

int actualSize = . . .;
Employee[] staff = new Employee[actualSize];

MR, X BACASIF AT 8 R B T S A SO . — B e T B R, 2
WEANREY) 7. 1F Java ', il PeX A o) U (8] 5060 7 v 2 1 Java th 53 5h— A #lfk ol
ArrayList (92, el HARA SAREAL, (BAERIMBUNBR CZmr, BAT [ shid W8 2 i
Uitie, miANTE L s S AT

ArrayList J&t— K JH % A &4 (type parameter) [():2 % % ( generic class). A [ 455K
IR RAF TR XTI, B — X RAG5 K KA 55 AE 5, B, ArrayList
<Employee>. TE45 8 T rfolg n] LUF FMT A & L —MZ R, S HUFANTTEE 1 ATl B AR 4
Tl LA ] ArrayList 2844

T P AR i — A Employee X4 IO EEL 5 4 -

ArrayList<Employee> staff = new Arraylist<Employee>();

PR AL FHZE R S50 Employee, XATSLERT, Java SE 71, TR 241 UHRAI S 4
Arraylist<Employee> staff = new Arraylist<>();

XHRRR IR Bk, WOAERES < BURE 1R ATLSSE new BAEATHEHZEIE

ik, WMIFRRSRAF R 4. WERRES 2R, UGB RIEAN L, SGEMHEATS

VORI, R SR A R SRR IIE R, SRR <> .

XA F P, new ArrayList<>() WK 2 — 2K ArrayList<Employee> (972 1t , Jr LAz Y

J#Uh Employee.

ERE: Java SE 5.0 AR MARARBIZA L, MmAR—/ ArrayList &, L PHRAEEA
& Object ¥ LE, €A “AELKAN 9L, R —EZ RN ELMAN Java, NEE
B EE <. . >MIE. £ Java SE 5.0 AEMIRAT, EABR < . > MATUER
ArrayList, CHHIAA AR E T EB ALY BT A

SRR A Java 9 E MR AT, A5 AR Vector £ LM A4, Rit, ArrayList £ £/
H ok, XHAEATE &G — % 21% F Vector £
471 add 25 3= 0] L C Z BB s £ b G, RS 1T i i b g s
BN L i ik



staff.add(new Employee("Harry Hacker", . . .));
staff.add(new Employee("Tony Tester", . . .));

BAHIREHEMNRT I — DS, &4, BN AR, Xk
BB S R A RAERE ) . G RVEA add BENERBAC &0 T, USRI A shib ) g
— AN REER, TR PITA BN RNB NGB Th 8 I BB R B .

WARE 2 TE R S RE A T ) B2 WT REAF A i R ER, T DA B M 22 iR T
ensureCapacity 71 :

staff.ensureCapacity(100);

AT BV B — N E 100 X R EREA . AETEMA 100 1K add, iAHE 7
Be2s [a]
AL, AT LRI A AL IE 4 ArrayList #1585 :

ArrayList<Employee> staff = new Arraylist<>(100);

Q@ BL: rEuasik, ©TH®.
new Arraylist<>(100) // capacity is 100
T A HA S BT R A FARE
new Employee[100] // size is 100

HMFNANBETEHAHRIA—AEFTEZHESN, wRAHMHE 100 AT FE

AR NE, REXA 100ANATEETAER, MAETH 100 /ST EeHA5 & A ZN
ABAEI0AMATLEGRD (EFE, EHHETAAE, L8 100), 122 £ 557,
LERREHEZ S, KA ERAKREAIETLE,

size J7 KFIR MBS R PR S LT REH . Fln,
staff.size()

B3R [8] staff BUEHFI R YFIOCREREERE, ESM T a 1 alength,

— HBE R AR I R K/ N & 4281k, AT LA trimToSize Jik. XA K
FEAE XA K/ N B R MR T R R TR B A2 B H o B3k RIS s ¥ Bl 2 42 i A4
Z5[6] o

— BRI TR R AN, BIFCET E/ER R IR SR, B AN %A
WAL NEMTER, P trimToSize,

@ C++ B ArrayList £ 44 T C++ 69 vector #44, ArrayList 5 vector # 22 & XA, {2
2 CHtgvector BR A TR TP AEZERT[|EHAF. T Java R AZFHERK,
ok AR B X F ik, o, CHEZRMEHEN., wRaFbEAISGE, KA
Ba=-bFohE— A 5 b KEMARAGH AT, FHNANLEGDH NI 2, ML
Java F, XEMBRAAES GRELRLiLafeb I AR —NEAT R,
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an| java.util ArrayList<E> 1.2
e ArrayList<E>()
i — s Hed1 a4k
e ArraylList<E>(int initialCapacity)
JHEE A i — D2 B s &
744 initalCapacity K B R b 25 1
e boolean add(E obj)
TERE SR RS IN— 0K . KGR [ true.
Adk: obj “Shni TR
e int size()
IR A AR AE RS R i AT R R . G/ T a5 TR Y R i At )
e void ensureCapacity(int capacity)
DR 9 RAEAS T3 73 AT At TRl A S B0 T L RS AR A7 25 E B T R
A4 . capacity i AR A
e void trimToSize()
KBRS R A At 25 1 ol 30 >4 i RO
5.3.1 HEBAIIRITE
R, K FRARENTE. BESERA ST REJRGERIE N Ui oc R iHEmE
JeRRIE . JUSIAJE ArrayList 367 RS2 Java BRI THA 3 09— 050 B FUR— S0 A 4
5 HABOAEAREE TP — 92
fdiH] get Al set J5 159 BV 0] sl B B TR 984, AN T 2204 [ ] kst
i, BEACEY IR, AT LMEH]:
staff.set(i, harry);
BN TXPEA a TR WUE CEE AR 0 IFER):
a[i] = harry;
© BL: AA D TRFTHAINAGK AN, FaBAM listset(ix), Flde, TaEZBEA
BT AR 6Y

Arraylist<Employee> 1ist = new Arraylist<>(100); // capacity 100, size 0
1ist.set(0, x); // no element 0 yet

18 add # ik AEAFEWFHAE, MAREEA set Hik, CRESBHMATOLEL
T ERRE.

i1 T Sk AT RS R AR

Employee e = staff.get(i);



FHT

Employee e = a[il;

Bl #%. &A28 0, K450 ArrayList £ 4564 get 7 ik 5] £i4 4% 2 46E 9 Object, B
B, get 7 ik 648 R & o R A AA EE AT R AR
Employee e = (Employee) staff.get(i);
Ja kbt ArrayList AE—E AR, 6 add foset F XA FRTEEZLRGTR,
*+FF @ik A8
staff.set(i, "Harry Hacker");
BEFERLGREMEL, RAAE RS RFPXATctfT RSN, T 2KAA
P&, 4= R4E A ArrayList<Employee>, % ¥ %3 a450] 2] X MEiE
TGP —2W15, BEAT ARGy A, XaT LI i 4o . &
de, AUE— N, IR ITE

ArrayList<X> 1ist = new Arraylist<>();

while (. . .)
{
X=e e o)
Tlist.add(x);
}

PATE LRERESS . A toArray J7 Bt B TR YE DL B — 8.

X[] a = new X[list.size()];
1list.toArray(a);

BT HERASI RN RGBT EZSN, En] IERAS R EHATE, AW RS
%ﬁﬂg addﬁ&o

int n = staff.size() / 2;
staff.add(n, e);

R THA—AFILE, T n ZEHIATCREE N ERS— s, MR AR TR
&, BRGNS T AR, B R SE 0 A W,

FlREHL, WA 51 2% B BR— S0

Employee e = staff.remove(n);

PLFX AL EZ SR TR TR B ET s — L8, I HEBE MR/ 1,

Xof 502 S it Ak A RN B 0 R R AE AR R X5 T/NRBU R B, X — s R bl
Lo BUNEBAFHH TR ILE S, XNEFHFEE PR ERA . MEROTE, %% IE
W EER T o A XEERRIER I S 9 ki,

ATLA#E ] “for each” & #4511 3R :

for (Employee e : staff)
do something with e



182 Java Hoo @K

AR S ELA A [ 2R

for (int i =0; i < staff.size(); i++)
{

Employee e = staff.get(i);

do something with e

}
FEIF U O 5-11 JEXTES 4 %5 EmployeeTest fUH B MG BIRRF . 763X B, #f Employee] ]
BB | ArrayList<Employee>. 15 T 284k«
AFR B RN
i add ¥H{EE ZHOC RSB EA + .
i size() #1C length iFHCEAEH .
{41 a.get(i) #1X a[i] Vil L& .

S 5-11 arrayList/ArrayListTestjava

package arraylist;

import java.util.*;

* This program demonstrates the ArraylList class.
* @version 1.11 2012-01-26

1

2

3

4

5 /*'k
6

7

s * @author Cay Horstmann
9

Ll
10 public class ArraylistTest
n {
12 public static void main(String[] args)
§] {
u // fi11 the staff array Tist with three Employee objects
15 Arraylist<Employee> staff = new Arraylist<>();
16
7 staff.add(new Employee("Carl Cracker", 75000, 1987, 12, 15));
18 staff.add(new Employee("Harry Hacker", 50000, 1989, 10, 1));
19 staff.add(new Employee("Tony Tester", 40000, 1990, 3, 15));
20
21 // raise everyone's salary by 5%
2 for (Employee e : staff)
3 e.raiseSalary(5);
24
25 // print out information about all Employee objects
2% for (Employee e : staff)
ol System.out.printin("name=" + e.getName() + ",salary=" + e.getSalary() + ", hireDay="
2 + e.getHireDay());
29 }
0}

an java.util ArrayList<T> 1.2
e void set(int index,E obj)

ISR S et e LB TR, X MRS S M B R AT A



A index fE (T 0 ~ size()-1 ZJa])
obj HrE
e E get(int index)
RS E I BERCEE.
A% . index PARIOCENIE (WHINHT 0 ~ size()-1 Z[H])
e void add(int index,E obj)
miE#sE, UERATE.
A4k index ANLE (AT 0 ~ size()-1 Z[0])
obj Bt E
e E remove(int index)
MER—AoeE, KR ETTE AT . SOBRATE ik BHEE B,
A% . index WM TR E (AT 0 ~ size()-1 Z[8])

53.2 EBEUESREBHMATIRAFEME

FEUR A C AR b, AT RE B B R A S HOR I & 2k . X— 1, R T
fur 5 A (S HY S 80n ast B A S8 T 484

B A X~ TRk

public class EmployeeDB

public void update(ArrayList Tist) { . . . }
public ArrayList find(String query) { . . .}

A LR — A AU R BN 5 ReAL b 45 update J7i, AT S TAL M) 8 A4

Arraylist<Employee> staff = . . .;
employeeDB. update(staff);

AT LA staff M5 4&8 45 update J5ik.

@ BE: R BEBAAL B EFHRGE LR LS, EIHBA KRR %L, £ update
Fikw, KmB I F P T ETRARZ Employee £A, £ xtiX st F it 4740 & it st
SHILFF . TRAMFETA, 28HF—TFHhEXA, X5E Java PIHMLBLAA
—H G, BB R TRA LI AR BEARYT, REARRE LM, L&
A& ThiFaeihsd,

HUZ ML, S ArrayList BtA3— Ak ArmayList 22781875

ArrayList<Employee> result = employeeDB.find(query); // yields warning

R A TRSADELRAROXFREE, ¥ HFLRAE A -Xlint:unchecked,
fift FI R 4 0T AN RE st 1 B 2
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ArrayList<Employee> result = (Arraylist<Employee>) employeeDB.find(query);
// yields another warning

XFE, BRI ES R, 15 R AT R

LA Java TPANJS WA S BRI B GI T A i g de . S8 TR AN % 1E, ik
T AE X KRV TR A 22 S, SR A i SO (R B G , SsF r A 11 2 A B 4
Mg i ArrayList Xf 4. fEFEFIEATI, BT A B S R A E—RENY, BIEAT HEdUPL
MR SR Rk, A% ( ArrayList) Fll ( ArrayList<Employee>) H 404 7 A [ (1321 7
GAY

TEXFEIE T, AU MitAa. RS0 R AT 238 SBRAERS, BF9Y— R kel
BT R, JFR ORX SOE AS Se i K™ H I kAT T

— HRE A S E ™ E 15 H, 1l LU @SuppressWarnings("unchecked") #5714 b5 i
IXANAE AR AZ ISR, A R TR

@SuppressWarnings ("unchecked") ArraylList<Employee> result =
(ArrayList<Employee>) employeeDB.find(query); // yields another warning

54 NRBFEB/S5ERE

A0, T EH int PRI SEA S RUEE I X G . AT I JEAC U ERAT > S Z X2
4N, Integer ZEXTRIEALAY int, EH, XLERFN ALK E (wrapper) . XEEXF LA K
WA R 5 #9457 Integer. Long . Float, Double, Short, Byte, Character, Void fil Boolean (jiif
6 MAURAE: TSR Number) o XFRALREBIRATER, B — B rfdeds, sin
SV AR AE L . [, X RAELBERIOASE final, MIKASTERE BN 726,

AR E L — R G . INTAR$E S P I 2B SRS FR VS S A IS | o s JE 0
AN FVFES I ArrayList<int>. X HLgEFH$] T Integer MR8 K. KA1l LIS W] —4> Integer
IOELibEveRlESS

ArrayList<Integer> 1ist = new Arraylist<>();

© EL: wTHEMIsAARAESR T, FTVL ArrayList<Integer> 9 2 & Z AL T int[ ] £
., Ak, RizAeHE I AES, LRRARELS R RFGTRBEZILPIITHESL
k&,
FIBIY I, AT MR REE, DRI INE FE N int 28810 K F1] ArrayList<Integer>
. RIS E
list.add(3);
Kt 1 8 Hb A 4
1ist.add(Integer.value0f(3));
XA R FI B4 (autoboxing) .
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AR KETHIAA A3h4TE (autowrapping) £ imdiE, @ “R 4 (boxing)” X AR
8T C#.

FHECHL, R— Integer X RIKZ— int (AR, K2 A SRR . WU, HiFs
IR

int n = list.get(i);

int n = list.get(i).intValue();

HEERARRIEX WAL [ sh BRI . B, o] LUK B SRR I T — e as
EIER

Integer n = 3;
N4+

G AR HE A B A — R X RIFRIIEE S, SRR AISITE, BUn PPRATREA

REZHIELT, BHA g, BEARMSENTNXREIESE R, REEN]
MIARSEYEANTR] . RETIE, == @8 il LIS TR A% xR, AR A R R 2
AR o) [a]— AR DR, PR, T T B9 HOBGE B A 2O

Integer a = 1000;
Integer b = 1000;
1f@==Mh) . . .

SR, Java SEEREIA T4E (may) iEE R, WAV 2% BB 26 2 Rl — x4,
P B W RERE . XA E FI4E FIF A RN A EM . FRDX AN ) B I 21
A AR AT 42 eI R equals ik

. A3 A MAMEE K boolean, byte, char < 127, /T -128 ~ 127 Z Ja] &4 short F
int L E B B R G b, Hlde, WwRAEMNEA BT P af bkt 100, e
AT R — R L,

KT AR LA T ERW, e, PSS TN null, LI A shEH
£ Al G234 Hi—> NullPointerException 5% :

Integer n = null;
System.out.printIn(2 * n); // Throws NullPointerException

WA, INHAE—A St Fe ik 2 IR A 8 1] Integer Al Double 257, Integer {H B & V748,
#7124 double, P44 Double:

Integer n = 1;
Double x = 2.0;
System.out.printIn(true ? n : x); // Prints 1.0

BGORIE— T, BT RS ESIATN, MAZEDIL, % e L s 7355
i, ALER AN BWLR R T 1
(o FHTBAEL X G2 B8R AT 3 b — A o Java BT KB, W] DL RLEE AT M B A
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BERUE A P A R  nT A X Ak i)
int x = Integer.parseInt(s);
XL Integer X REAIEATCR, parselnt Jt— P FA 74, {H Integer J8 2B XA 71
— ANl
APL{ERRY] T Integer 2P &Y —2L EE k. HAWBUE S8 1T HIN 19 bk .
Q@ BE: ARAAHOEBELETARREISERBMARNG F ik, AMmX