Y 5 an - tHMNESHA

N

Thomas A. Standish ¥
4TI N7 I R

==

ATERF HihR



Java B IE &1l

Thomas A .Standish #*
WOR kHF F R

mEXF MR
i =



Simplified Chinese edition copyright ©2004 by PEARSON EDUCATION ASIA LIMITED and TSINGHUA UNIVERSITY
PRESS.

Original English language title from Proprietor’ s edition of the Work.

Original English language title: Data Structures in Java 1st by Thomas A. Standish, Copyright ©2003
EISBN: 020130564x
All Rights Reserved.

Published by arrangement with the original publisher, Pearson Education, Inc., publishing as Addison-Wesley.

This edition is authorized for sale only in the People’s Republic of China (excluding the Special Administrative Region
of Hong Kong and Macao) .

A SRR BIFARH Addison-Wesley FEFUA T 460 th MR 7E o B B2 0 O L9 0 [ 7 s U ) 49 9047
B MR AT o

At AR R LY B 01-2003-1777 5

ERALER A, BN 03T, BEIHIE: 010-62782989 13901104297 13801310933
A3 E WA Pearson Education {354 HEHRER) BXHHEE, EREETEHE,

HHBIEMS B (CIP) 88

Java BCUELE AR /AT HUBAT (Standish, T. AL ) % s XUFREER . —J05 R I IRAE, 20049
F5 44 5 3 : Data Structures in Java
ISBN 7-302-08116-1

I.J... N.0Of...0x... I.OIAVAEE—BFRIT @&S{%%#@ V.@DTP312 @TP311.12
shE AR A 1A CIP $HE 1 7 (2004) 55 074269 5

H R & HEAEINRGT o fib: deEERREFTIAE
htp: //www . tup. com. cn Hp #/: 100084
#5840 010-62770175 EARE: 010-62776969
T|ERE: BHK

Hmigt: T HH

BB BERAE)

37 &, W ssckl)

£ 17 & HEBEBEILERITE

F & 185x260 EDH: 32.25 FH: 795 TF

BR k. 20044E9 HES IR 2004 E 9 IS LIKENK
$ £ ISBN 7-302-09116-1/TP-6430

Bl ¥ 1~5000

E  ffr:56.000C

A B TEAE SCEARNG IR EN LA R bk T (B D B DT 45 2 R B IR , 37 5 T A K2 ) A BB R R 0
e, BREHETE: (010)62770175-3103 B (010)62795704



1R 2

wask, WENSSHFRNEITEIEREE, #77 -RAKNEBENNE, 2
WA IS e A BRI RS BERT, LIER AT B R AURE M
eV RS RTE AN e g BBRE, T LD Y 3T ORI B S 0 B B AR T
e, ERENHBREIRFEEREERE FRSTEVEE RROEE, ATBEFRELZRA
BRI B A A, EBIETHEI 0TS 1. ik, RATAESNM A
S BRE P Pearson 5{ X £ [EAME MBOM - T EHIEL2E SHEAR” Ebt .

15 0 DRI B ML, Pearson 7E B S B HF SURA & A LRI, HTEM
Prentice Hall #1 Addison Wesley iRt E2BITEILEFHE RN Bk BRI, HEKE
HRRAL 5 Pearson M RRAE I R BRI E B R AIFBEXR R, XIRGIBEM " B2 i H b
ML S HORT B KR 43 i B Prentice Hall #1 Addison Wesley B Hiflitt. 4 1
HYVZEHM MBI, BAIEENBBT MMM EZMEE, BT LR
I EH 2,

Hobh o 25 A 2 0B 0 A ER AR IR BRRITFUR IR B, &% (1 LR S 8 B i
HHPRRE XL I IR R, SRS L T 19, M Pearson i
HAHLRSN R AR ORI AT PSR AR, DMRIEXEEM I F I Mae, #e
83 A0 (o T Bei i A= R T o N =l (U

AT, BRATHZERMER T —HERFEnHmE. HHR. BX AR,
B TE MR R . AEEMIRE, 230k TN E LRSI A
XL 1T B4, BAEMMNFHRERIFFRG, S PARE S 1Z5 13 E #1720
B, N TRATREAR S A M IR AR, AN BIIE. HRAERE =E =R
2, BANL R HE B SR G F PR R TR, DB E R AEIE
T T — R 50 00 T 2o o %o 2B s P R 2 R EREE o

HY )25 A2 2R MR A B B SRR BTIR, 1B M 78 MR A2 P AR VT BB AT R
BB, RIS e fE PR IE . BT, WG A A R [ A T HETE A 38
WHEHEIMTRELE, EFEARESSFREEGT AN E L&,

B XFHWAE



[EISbLe L BbA - TFEEHLRLE SR
Gt 2 b1 2

FEER:
PR AR F IR
BIEEERR:
Rt AR F R
ZR(UREEHRE)
FR W RERFHIE
T i P EARKFHE
B3 TR FHR
BLiR 7 238 K P 3R
X RE de b FHH K P I
X B 4T ¥ M2 BUE K F R
HRMA B IS K F AR
fvE &R TR FHERK
BT Bk By JbF Rl K F K
T B L R GE K HRR
EY=F: FEKEHIK
F ¥ =R FHEK
HMRiR A FIF K F IR
THR 7 5 il K A
BBEF LEREIKFHIKR
PR 4 T K FHIL
B o e F KA
FRIEE W R F IR
AEx LAFARATRE K FHR
)| b AR F
0 862 L FRTME K FHKIR
HimE b EAF AR K K
BT A RIE Tk K FHEHK
/B B TR K FHIE
gixE FON K FHI%
gk AR TR A
BEE MK F AR

11K % PEAR B ER LK FHR



OB

A B RHEYRSEE LK P RIEB—TE IR 2(EE R CS2) MEESEMR
EARNAIET ACM K Curriculum '78 (1984 FEIBITARD) HEF M ATHL, B AT T H ACM 1Y
Report of the Joint Curriculum Task Force Q@®F IEEE H BN ISP B HFE Computing
Curricula 1991 FPHEFERIFB o Curricula 1991 £ LA —Fh R “50IR B T5” (KU) MRS Kt BL7E
Curricula 1991 Report FH#J. B, A 4 1 R X R B R SR A B0 T L P R BT R
) KU,

S 5h  Curricula '91 BHLE T — T FT 18 0 EHMER (recurring concepts)” o BTIHER
1A B3 R THE AR A o0 BAE—— R IR A B T SRR BB AL
&, AR XSRS GBS R S A, TS LR MR RS —
B, B BREAENGE EREEXR.

B i, 25 B3 A T2 1T HY Curriculum /78 CS2 (6 4EERAR , RIE REE AT T AR
%ﬁﬁ%ﬂé"rﬂﬁ[i&%ﬁﬁi?’l‘ﬁ%ﬂ%hﬁﬁ,ﬂiﬁtﬁiﬁ%m’k Curriculum '78 BFTH Curricula 91
EIPuR; Pur sl A e

%3] Java™BRIRIEF HIRTIR KN

RIVEREAABKEECREET Java HERA—BAIR. B Java B 1] ( EL IR
{8 -for i8] . if 5] , while {&FF . do-while J&3F # switch EA))F Java RORESH RIEHI M. H
18 A0 4AT{d B System. out . print 1 System. out. println HATHIH .

FAN SRR TR Java A SR AT — R P HA SUR R FARMA/RE
——PA R Java IS E LR B R, [ Y4 B4R String A StringBuffer FIE-%N
31N/

8BS AEEYS THRAVIMEBNAREITENER.

RN X AT R A RO AT ME A, A B R E T MR A Java E2
SE R, B AR A R B T 28 Java AU REYE , 53 SMERE BB 4R 2 E—E X REE
Sip7 R N E B 9 f B AR E X RIE S RENER, RA CRC+ HREFEXST
3 AR 45 S H MR S A M 0 TR B Java R RE DL 24 A K IR

@ E. B. Koffman, D. Stemple, and C. E. Wardle, “Recommended Curriculum for CS2, 1984,” Communications of the ACM
28:8éAugust 1985), pp. 815~ 818.
A. B. Tucker, B. H. Bames, et al, Computing Cwricula 1991: Report g the ACM/IEEE — CS Joirt Curriculum Task
Force . Association for Computing Machinery, New York, ACM Order Number 201910 (Dec. 17, 1990).
@ A. Joe Tumer, Introduction to the Joint Task Force Report,” Communications of the ACM 34:6 (June 1991), pp. 68 ~70.
@ A. B. Tucker, “Computing Curricula 1991,” Communications of the ACM 34:6 (June 1991), pp. 70~ 84.



i Java LS

& B FEMARG TENEES

FEABT,BA T A EEF ARG TR, XN R EERS B C
o (HRVEERBMXNE Daa Structures, Algorithms and Software Principles (Pascal 15
H )M Data Structures, Algorithms and Software Principles in C (¥ B Addison-Wesley ) &R LA SE#&
BRI ROE BRI TR AT T 0 ) X e R BB Fr o R L Bl (R X B
FHPES T REFBE TREZ , EEE—- ¥ —FHRBPAE, IURNBE—
AHBEE EEEMEPREREENEE. MABEETEOKENEWERS, B8 B
HOBEEXRTHEEMARG TR RIS L.

XFF R TR ER R, AHEIE T E 2 EXTE AN RERE AN H, 5 S FI
BRABHEMSM SN R, U LK F C XRT/DMAERENRG TEXBESHMETT NN
o MEFEMPINBUETENXHETWEEREREN O RFENEN. BRE

“BisR B— R AN FERNEES " PU—FERN FFERNFRNB T RARERWIES,HH
Mk Bl BT EH A PAE A (BRABH NG EXHEERIRABERNfTEMEIE,
*FEM

o BUFFM

MR £ 7T LAFRBL—4 Adobe PDF #& XY HUF FH . KB R HBE R 241 Addison-Wes-
ley f{3.

o LISEFMH

MR IR AT PAFKEL—1 Adobe PDF # XA LI = F M, ZFME S T A BT LK
FH, KBTI R Y3 Addison-Wesley {3 . )

o MHERRIRBRFEAS
AH P LI Java 1.1 REFIRF I IR T8, B0 AL/ . 15 Web
R T HUX AR

http://www.awl.com/cseng/titles/0-201-30564-X

BHHEME WS BEEXH TR ACHITEN L, ZMEEEETABPHERY
B Java 1.0 A, LA AR IRE A A 93 Java 1.1 RIEEE

B W

VEF B Addison-Wesley B9TT B VLRI SR3EAT], 2 A ) IR & BT I 5 3 2 B o
Susan Hartman K& T3x/4NHR1, /R M B K wEA 4, I HEFZEEN T EER 7 1E
#. ITEHFI¥ LS Lynne Doran Cote #0123 T X MR, Susan Hartman 9855 Julie
Dunn J93X RIS T TR SCRFF 2 B 52 o



i

il
=

EHAREREHES 54 BT MEHENFEZREN LK Addison-Wesley THEANR
Patricia Unubun & — & 3E# £ F HIHIVESE . Molly Taylor ﬁ%%‘]f?ﬂbﬂ%ﬁt?’&kﬂ@ﬁﬁﬁﬂo
Tom Ziolkowski AT H B T E KM T #R. Lisa Ziccardi AT # M B #Bh. Jen-
nifer Newburg B237. . RULTELR T B B2 FF I35 S AR R4 IR 588 o Diana Coe W T H1H o
FHh, Alwyn Velasquez FA BT T A BB IAE, Jackie Davies SERL T ABRHER TAE,
HEBEEE IR T SIVE RS Z4tE . Adrienne Rebello H) 8858 i T H R FIRXT AR

Ve 21 % R 4R G EELIN UC Irvine 80 R BRI AE RN B8 49752 Sandra Irani
BT f B 48 TR A BN R . T X S M B 07E R IR IR A SR T i §2
HE T A8 24K 175 BY : Shao Liu.Jolly Lin,David Otaguro,Matthew Smith  John King #1 Craig Proctor,
Vi R E RS SR Dan Halem, 55 BIHEA H6 FARIRRFE M Java 1.0 BRI Java 1.1, RIG1E
JDK 1.1.1 SR8 FRBRIEAT, AR IR ENTREIE® TE,

B S M H Addison-Wesley B RIS T FIX S67E A4 45 BBV B - BTk T fb 12 B ARl
B 8] # : Virginia Bt 2 Bt 8 N. Dwight Bamette. Fayetteville ) Arkansas K% ] Daniel
Berleant . Huntsville i) Alabama K22 William Cohen.Texas A & M K2 W) Walter C. Daugherity
Arizona K% Stuart Reges .Manoa ) Hawaii F 221 Jan Stelovsky, LA B Syracuse K2 Fl Ononda-
ga #t X 22Bt i) Elaine Wenderholm,

VEZ 45 RRME T Elke X1 B O EBRMBUR , BA 1, WA SH XA N,

T.A.S. Laguna Beach, Califomia



%1% A B R IT e e 1
1.1 ?ﬁﬂ]gf@“h ................................................................................. 1
7 1 IR T O PR 1

1.2 ﬁ% \ﬂ'%fﬂlﬁiéﬁﬁﬁ—‘ ............................................................... 2
1.3 SHITEHIRIRE BRI AR cooveeeeererreesrie 5
1.4 ?Fkﬁ/\%?ﬁ’@ﬁ@lﬁﬁlﬂ ........................................................................ 6
1.5 i&iﬁ*}lﬁ]" .................................................................................... 9
1.6 BRAETRRIEM --vvevrereeseem et 9
1.7 ﬁﬁ’%‘»ﬁ{f ....................................................................................... 10
1.8 %?éﬁﬁﬁ%ﬂg_%&ﬁ .................................................................. 11
gﬁ;;‘] ............................................................................................. 13

1.9 Eﬁ?ﬂﬁfﬁﬁ“ ................................................................................. 14
1,10 ZASTE/NGE  ceevrerrr 16
% 2 E 'ﬁmﬁgﬁﬁ;gvg ........................................................................... 18
2.1 fl\éﬁ .......................... 18
ARBEFFRI] «-vveeereeeees e n e e e 20
2.2 g/i;&trﬁu ;E% Applet .............................................................................. 21
2.2.1 %}jw%\: ........................................................................... 21
2.2.2 Eg;@ .............................................................................. 32
223 fo;)j ................................................................................. 32
2.3 DrawShapes Appler -++-+ssssesrsessnnminintiitriiti 32
231 %}jm@ ........................................................................... 32
2.3.2 EIJE ceeeeerreee s 47
2.3.3 BEI] e e 47
D4 BEP oo e 48
D41 EESJPZE ceeeeeeeererereeteee e 48
2.4.2 E I coeeeeereereee s s 49
2.4.3 BRI] e 50
2.5 [;@M: ............................................................................................. 50
2.6 %ﬁ—;ﬂ]ﬁlﬁ .................................................................................... 50
2.7 BEEBTRE oo 51
2.8 Z{iﬁ/j\éﬂ: ....................................................................................... 51



Vi Java BUBEEH
¥3ﬁ BETRIEB IR oo 53
3.1 ﬁ»gfd ............................................................................................. 53
AREFFFRY <ooveeerrereerrrre e 54
3.2 FFARIBEL oo L edeeessaressseseene 55
3.2.1 ZEJJPUZE coverrererterrere e 55
3.2.2 HERFEREFTPDIELB coeoverrrrrerm 55
3.3 {HFH Java BIBRTFEEL oo vererrre Tesiresesiecaeniasianse 57
3.3.1 ZEDIJPZE ceeerererererennen e e e 57
3.3.2 BB o 61
3.3.3 g,ff;jj ................................................................................. 61
3.4 FEEFEUIIFETREE o oooerere et 61
3.4.1 r‘%{';‘ng ........................................................................... 61
3.4.2 Eg@ .............................................................................. 64
3.4.3 HEI]  creeeerreerererie s 64
3.5 %:’&P%i@ ....................................................................................... 65
3.5.1 r‘_.f“gglj\]ﬁ, ........................................................................... 65
3.5.2 TEHEEPHATTIIURTTE corooerrorrrrmn 65
3.5.3 EH# Java%%;@ .................................................................. 68
3.5.4 TEEEPEBEIIEIT oo 71
3.5.5 %J%%ﬁ%*%ﬂﬁ,ﬁ ............................................................ 73
3.5.6 TEEERDPIEADIIRIE B cooorrrerrrrrrre 75
3.5.7 UDAAJFTEREETE  ovcverrrremmeseeei 77
3.5.8 mﬁﬁ%@éﬁ_@ ............................................................ 77
3.5.9 Iﬂﬁﬂigf&ﬁ/é, .................................................................. 78
3.5.10 Eg@ .............................................................................. 79
3.5.11 é’}'ﬁ;J ................................................................................. 79
3.6 ﬁ{&%ﬁﬁ%%m ........................................................................... 80
3.6.1 A’%‘»g,j\]%\: ........................................................................... 80
3.6.2 E;‘]@ .............................................................................. 82
3.6.3 g;ﬁ;j ................................................................................. 82
3.7 Igglm: ............................................................................................. 82
3.8 %ﬁ;_ﬁ&pj .................................................................................... ]2
3.9 %&%ﬁﬂ ....................................................................................... 84
3,10 ZAREE/INEE coeeerreeee st 84
%41 ﬁya ............................................................................................. 86
4.1 ﬁgg ............................................................................................. 86
ZREEFRI +veverreerreeemreer e 86
4.2 jiqu&IEg‘% .................................................................................... 87



H = VI

4.2.1 "?"""2[}{[?&1 ........................................................................... 87
4.2.2 WMAISEYTZEAN  ceoveererrrrmmmr 87
4.2.3 TR SITHRIEIIE oorrerrerreer 91
4.2.4 h:uaﬁgfé ........................................................................... 93
4.2.5 ﬁ%@ﬁ%kjﬁgﬁ .................................................................. 95
4.2.6 ﬁ%ﬁgﬂ ........................................................................... 98
4.2.7 TJAGEEAR corrrei e 99
4.2.8 E;‘J@ .............................................................................. 100
4.2.9 BEI] ceeeeeetie st 101
4.3 %ﬁﬂp@ﬁ__%%@ua .................................................................. 103
4.3.1 "_—f’."g[}\],’/’g ........................................................................... 103
4.3.2 Eggjj .............................................................................. 104
4.33 g}%;‘] ................................................................................. 104
4.4 ﬁ&%&%&l@ﬁi‘ﬁ’lﬂ%ﬁ”ﬂﬁ% ...................................................... 105
4.4.1 ”%-L’E‘Jlj\]%‘: .......................................................................... 105
4.4.2 a%t% .............................................................................. 105
4.4.3 E;‘]@ .............................................................................. 108
4.4.4 %; ................................................................................. 108
4.5 %wz .......................................................................................... 108
4.6 %fﬁfy‘&fj ................................................................................. 109
4.7 éﬁ%ﬁﬂ .................................................................................... 109
A.8 AEE/IEE eveeeererrese e e 109
%51 Eﬂ&ﬂt'—iﬁﬁ?ﬁiﬁ ........................................................................... 111
5.1 ﬁgfd .......................................................................................... 111
215;%1-"&““ .................................................................................... 113
5.2 %%Myu__ﬁ%%ﬁ%%@ ...................................................... 114
5.2.1 A%%;‘]V;J%{ ........................................................................... 114
5.2.2 {71:5‘6[9\?'] ADT D ceevernnermsrnseresrsmmitintiatiti ittt 114
5.2.3 Eg@ .............................................................................. 117
§.2.4 BRI cereeeeeeeerene s 118

5.3 HB&’EI%?'JH‘JWI*?QQFE ..................................................................... 118
5.3, 1 ZESJPZR crevveeerereeererrsanaaae st 118
5.3.2 %'JFHE?EIFF?%%Q%%%W\?‘J ................................................ 119
5.3.3 ﬁJFﬁiﬁFF?&éﬁif‘l‘,ﬁB%&ﬂ ................................................ 121
5.3.4 E;‘]@ .............................................................................. 123
5.3.5 g/zj‘:;‘, ................................................................................. 124
5.4 E%%Mﬁﬂ#ﬂiﬁ/\%ﬁﬁﬁ% ............................................................ 124

5.4.1 %}jﬂ;]j/’é{ ........................................................................... 124



Vi Java BUB S5

5.4.2 BB o 129
5.4.3 ?EE ................................................................................. 129

5.5 BEEITPHESRESERBBRE e et tettetrrha ettt eraennsrareaeeias 129
5.5.1 ZESJPZE rovererrrrrrerrcoema e JASTEITRITTRRPRRPRITR 129
5.5.2 H JRB oo 131
5.6 Kﬁﬁ# .......................................................................................... 131
5.7 %ﬁ:\‘l_ﬁ&pj ................................................................................. 132
5.8 é‘c%—ﬁﬂ .................................................................................... 132
5.9 z‘gﬁ/‘[\% .................................................................................... 132
HoW BUBUIBEM—HREEAT] 135
6.1 ﬁ‘?ﬁ .......................................................................................... 135
zigﬁﬂ-f‘;] .................................................................................... 136
6.2 MEARIY—HETFEAIITH coooveenrmrrrrrer e 137
6.2.1 ZESJPHZE reovvoreorrrremten et 137
6.2.2 ESJRE --vrovrrerr e e 139
6.2.3 BRI ceereerrre e s 140
6.3 HERBEGBAFUMY ADT -ovvevvreesreereermrmmnarittte ettt 140
6.3.1 ZESJPHZE ooverrrrreceeer e 140
6.3.2 ﬁ&%%&ﬁu;@mﬁm ......................................................... 142
6.3.3 IR cooverr 143
6.3.4 gﬁ;g ................................................................................. 143
6.4 ﬁﬂqﬁﬁ&mﬁﬁﬁgﬁfﬁ;:@ ......................................................... 143
6.4.1 %gmg ........................................................................... 143
6.4.2 Eg@ .............................................................................. 148
6.4.3 BRI creererereernite e s 148
6.5 *'JFH%&ADTﬂ‘%E?@%ﬁﬁ ......................................................... 149
6.5.1 %gwg ........................................................................... 149
6.5.2 JEIJEBL ceerrreier e 153
6.5.3 gﬁgg ................................................................................. 153
6.6 i}mt&&ADT .............................................................................. 153
6.6.1 %gwg ........................................................................... 153
6.6.2 J'[ﬁf?ﬁ&%ﬂ_\‘ ..................................................................... 154
6.6.3 %ﬁj&&iﬁi ..................................................................... 155
6.6.4 Eg@ .............................................................................. 157
6.6.5 ?EE ................................................................................. 157
6.7 Java AVATFI FIEARSTHUBITFEETER oo 157
6.7.1 ”’;{’Emg ........................................................................... 157

6.7.2 ﬁ;‘,@ .............................................................................. 162



H ® X

6.7.3 BRI ceerrerre e e et 162

6.8 PAFI ADT BOSEHL cov-vvvermrnrmremeti e 162
6.8.1 ﬁ%&;‘”j\];"é{ ........................................................................... 162
6.8.2 ;J}?‘Mﬁ“%@ﬁ; ..................................................................... 162
6.8.3 LEFTUBAFYFETR ~rreverrerrrrermeni i 165
6.8.4 IR ETR SITFEBAFUZETR <wooeerrrerrmrerrrrnsensrerieenne 167
6.8.5 E JEI -oovvevrreeerer e 168
6.8.6 2}?.2 ................................................................................. 168
6.9 FABBAFURI T corereeeeememmremre e 169
6.9.1 ﬂ-‘%";‘]p\]g‘é\: ........................................................................... 169
6.9.2 ﬁ%{’ﬁ%%ﬂiﬂﬂﬂy\ﬁﬂ ............................................................... 169
6.9.3 Eﬁ;ﬂﬁgﬁ*ﬁﬂg&yu ......................................................... 171
6.9.4 E;‘]@ .............................................................................. 173
6.9.5 ZEZ] sreeeeeereeenis s s s 173
6.10 Bﬁm .......................................................................................... 173
6.11 %i—\‘_ﬁ&]‘g ................................................................................. 173
6.12 %&%ﬁ*}{ .................................................................................... 174
6.13 ZSE/J\% .................................................................................... 174
%7i %§‘$ﬁ$fuﬂ]?§mﬁﬁga ............................................................ 176
7.1 gl—gﬁijjjm ................................................................................. 176
z‘gﬁﬁ-ﬁj .................................................................................... 176
7.2 %% ............................................................................................. 177
7.2.1 "#"27\]@ .......................................................................... 177
7.2.2 %B‘JADT ........................................................................... 177
7.2.3 J@U“?%%ﬁi ........................................................................ 178
7.2.4 ﬁ@%%%;‘ﬁ ..................................................................... 179
7.2.5 ttﬁj@iﬁﬁ%ﬁ%;ﬁ ............................................................ 180
7.2.6 Kﬁﬁ%;&%@% ..................................................................... 182
7.2.7 ﬁé—ﬂ:%% ........................................................................... 182
7.2.8 Xyr&]%% ........................................................................... 182
729 %ﬁ%iﬁ)ﬁm%% ............................................................... 183
7.2.10 E}Jg@ ........................................................................... 183
211 HRS] ceeeeereeenee e 183
T3 TUNLEE ceeeereeeereeeninn 184
T 31 BEIJPEE cveeceveorene e ten sttt 184
7.3.2 E}j@ .............................................................................. 187
7.3.3 é’ﬁ:}] F T S R R R R R AL 187

7.4 J“‘)‘L%E{Jmﬁﬁ .............................................................................. 188



X Java BEEEH

T.Ad 1 BT PRZE covvorerreta e e 188
T4 B g e 190
ToA. 3 BRI e 190

T.5 FEQEHER  coreeeeerer e 191
T.5. 1 ZEIJPZR crereeerererrrrr e s 191
7.5.2 Java PRI HEFERFE rerrreecn i 191
7.5.3 Java$ String Buffer ««««orreeerersseernuerninineenten e 192
7.5.4 TEXAHMTIEBBFFRFRBRRITIE oo 196
7.5.5 B IR coeeeereeiee e 198
7.5.6 2&2 ................................................................................. 198
7.6 @&Wﬁﬁm .............................................................................. 198
7.6.1 "#"2?\]@ ........................................................................... 198
7.6.2 Efﬁﬁélﬁ]ﬁﬂiﬁﬂﬁiﬁqﬁc% ...................................................... 200
7.6.3 iﬁ*ﬂiﬁ]ﬁﬂ\]ﬁﬁ'm ............................................................... 203
7.6.4 ﬁﬁ'ﬁfﬁ@ﬂ ........................................................................... 204
7.6.5 FRAETHRD covvvvrrerrretrerrsnsrs ettt sttt e 205
7.6.6 ﬁ&ﬁ%}:ﬁé&# .................................................................. 205
7.6.7 EEQEUXTJ'EZ%EE%M ............................................................ 206
7.6.8 tbﬁ%ﬁmﬁgq:jﬁggﬁﬁﬁ ...................................................... 208
7.6.9 glfﬁﬁ»ﬁ ........................................................................... 209
7.6.10 B IR ceoeeerereeee 210
7.6.11 2}?\2 .............................................................................. 210
7.7 B@@{: .......................................................................................... 210
7.8 %%5&15 ................................................................................. 211
7.9 é&%ﬁ*\_{, .................................................................................... 211
7.10 ZISE/J‘% .................................................................................... 214
%sﬁ W-‘-’? .......................................................................................... 215
8.1 ﬁ‘?& .......................................................................................... 215
jg%ﬁ—jzu .................................................................................... 217
8.2 W——%zliifﬂ,{ﬁiijh% .................................................................. 219
8.2, 1 ZESJPHZE rrevrorrorrnrrsenerstiiiiiitiiiai st 219
8.2.2 EJHR orevreeree s 220
8.2.3  HR3J crreerrerrranenn e 221

8.3 TUNUBRE ceeereesereeeren e s s 221
8.3.1 %gmg ........................................................................... 221
8.3.2 E;‘]@ .............................................................................. 2722
8.3.3  ZRIJ creereeenrereti s 222

8.4 JIIFETSURIFEIR  ooeveeererermrrmmrr e e e 223



H % Xl

8.5

8.6

8.7

8.8

8.9

R = B v L T T R TITRTTRT: 223
8.4.2 Eg@ .............................................................................. 24
B.4.3 LB e 225
R ] =P SR SEEATI]  ceee e 225
8.5.1 BESJPHZR «voveeverrnernr et 225
8.5.2 FEALFBNIIFEFEAR -ovvvreerrrernermserorm st 229
8.5.3 t&&f’?'&ﬁﬁﬁg—%*ﬁigi ................................................... 232
8.5.4 EJHB covoeeeeerree e 233
8.5.5 g&:\g ................................................................................. 233
ﬁfﬁ:ym .............................................................................. e 233
8.6.1 ZESJPHZE «eoverrrrrrrrem et e 233
8.6.2 FIFIGEEE = SURZETRIGIIT erveveerereerermesosemirns e 235
8.6.3 Eg@ .............................................................................. 238
R.6.4 %%;J ................................................................................. 238
:ﬂfggm ................................................................................. 238
8.7.1 %gmg T 238
8.7.2 T MAHEMI e ZPEEBILH oo 244
8.7.3 ﬁ;jgﬂ .............................................................................. 249
8.7.4 g/a%;] ................................................................................. 249
AVL# &% ﬁ'&ﬁﬁ ........................................................................... 250
8.8.1 %3 Wg ........................................................................... 250
8.8.2 %'J}%i‘ﬂ‘a)\’%%%%iﬁ AVL R roeereeermee et 254
8$.8.3 %%g&a@q&@lﬁ:}g%% ................................................... 256
8.8.4 AVLWB‘J%Z"E“ﬁE ............................................................... 257
8.8.5 Eg@ .............................................................................. 258
8.8.6 é’,{%)j ............................................................................... s 258
2_3W .......................................................................................... 258
8.9.1 3] [j\j%?, ........................................................................... 258
8.9.2 B_W__r‘xgg 2_31.5@' ......................................................... 261
8.9.3 g;‘]gﬂ .............................................................................. 262
8.9.4 gé:\; ................................................................................. 262
g&&w ....................................................................................... 262
8.10.1 = p\]%{ ........................................................................ 262
$.10.2 E;‘]@ ........................................................................... 263
8.10.3 gfﬁz] .............................................................................. 263
i B p%je%gﬁﬁg ..................................................................... 263
8.11.1 %}jmg ........................................................................ 263
8.11.2 Eg@ ........................................................................... 267

8.11.3 235‘:5‘] .............................................................................. 267



pl Java BB S

8.12 Bl—BAME SIS ARIE oo 267
8.12.1 %2?\]%‘3 ........................................................................ 267
8.12.2 —BEIEFIE X vovrerrrre 269
8.12.3 PRI FREREAREE -overerrr e e eeereiiie e, 269
8.12.4 FEEIEG TR -oocerererr i 269
8.12.5 ABIEIEE T --vovrrrrrree 270
B8.12.6 E I -coceerrrrree 271
8.12.7 ?ﬁ&;‘] .............................................................................. 271
8.13 BN wvvvvrvrrrro ettt s e 271
8.13.1 %gmyg ........................................................................ 271
8.13.2 ﬁg@ ........................................................................... 274
8.13.3 ?E;J .............................................................................. 274
8.14 @Bgﬁ? .................................................................................... 274
8.14.1 P‘%";‘]Wg ........................................................................ 274
8.14.2 Eg@ ........................................................................... 278
8.14.3 2}?\2 .............................................................................. 278
8.15 ;E?Hg”;):? .................................................................................... 278
8.15.1 %27‘]@ ........................................................................ 278
8.15.2 E}j@ ........................................................................... 281
8.15.3 f,ﬁ};,] .............................................................................. 281
8.16 Bﬁm .......................................................................................... 281
8.17 fﬁﬁiﬁjﬁf’j ................................................................................. 282
8.18 5%—?}*4 .................................................................................... 282
8.19 zlgg/J\gg,: .................................................................................... 283
%91 BT FD Table ADT - ccceeveerrerrrrsrmmitrtie et retrinnsnneess 288
9.1 ﬁgﬁ .......................................................................................... 288
Zliﬁﬁ“ﬁlj .................................................................................... 200
92 TableADT .................................................................................... 291
9.2.1 "?2[7\]%3 ........................................................................... 291
9.2.2 E}j@ .............................................................................. 292
9.2.3 g;ﬁ;J ................................................................................. 29?2
9.3 ﬁﬂﬁi%i‘@]ﬁ%ﬁﬁ“&* ......................................................... 202
9.3.1 ,n%t»;‘”jgg ........................................................................... 202
0.3.2 ESJJEl cvvevrereeeree e 208
9.3.3 %;‘j ................................................................................. 298
9.4 W%\ﬁﬁ@?ﬂ%ﬁ ..................................................................... 208
Q.4.1 ZEIJPHZE corerrrrrrrnrereee sttt 208

Q.4.2  JHZE rvreeereeren s s 299



9.5

9.6

9.7

9.8
9.9
9.10
9.11

#10%E
10.1

10.2

10.3

9.4.3  von Mises FIMETRITIL rovvvrrrmmmmrssieerr et 299
0.4.4 AR T HIAERE v rvoreeree 301
9.4.5 gg;@ .............................................................................. 303
9.4.6 BpH -oeeee- et e h e e eesiesae e et e esa et rataeeatataeteere ettt aneaeetatasnaraaannnn 304
ﬁﬂiﬁﬁﬁlihﬁﬁ’ﬂ%ﬁﬂ%% ............................................................... 304
9.5.1 %3 ng ........................................................................... 304
9.5.2 %ﬁﬁﬁ*ﬂﬁ(ﬁ%ﬁgwjﬁ\jﬁﬁj ................................................ 305
9.5.3 (RIEHEIETISTMEEEANT ororreerrrrrrrs e 310
9.5.4 'K:Eﬁﬁ/&it ........................................................................... 311
9.5.5 ttﬁﬂl@ﬁ?ﬁ%%% ............................................................ 313
9.5.6 E}J@ .............................................................................. 314
9.5.7 BRI ereeeereee i s 314
]‘i%g&ﬁu&ﬁ .............................................................................. 316
9.6.1 :’#‘»;‘} lj\]/%\' ........................................................................... 316
0.6.2 BRAIE -orrvrrrrr e 317
9.6.3 ﬁ{&ﬂ@ﬁiﬁd@ﬁﬁ}% ............................................................ 317
9.6.4 E;J@ .............................................................................. 318
9.6.5 2}&’;2 ................................................................................. 318
{d1 F Table ADT E"JE&?‘?H;? 7 T R TR P e R R e R R LR SRR 318
9.7.1 *¥3 Wg ........................................................................... 318
9.7.2 Eg@ .............................................................................. 321
9.7.3 ?ﬁ:}j ................................................................................. 321
g@m .......................................................................................... 321
%E—{jﬁ&ﬂj ................................................................................. 322
g%—ﬁ*}{, .................................................................................... 322
ngﬁyj\gé: .................................................................................... 323
HERE +ocvvovrrrrmrerr et e 327
ﬁ»gg .......................................................................................... 327
zigﬁﬂ—jzu .................................................................................... 328
%ﬁ%ﬂ»{:{ .................................................................................... 330
10.2.1 "-‘%L;JV‘]%{ ........................................................................ 330
10.2.2 E}J%—ﬂ ........................................................................... 333
10.2.3 gﬁ‘:}j .............................................................................. 333
AR BAFIHE R T B o veeeererserssenssssssss e e 333
10.3.1 ”#"Ej[ﬁj@ ........................................................................ 333
10.3.2 —BETHEE -oerverrereererr it 334
10.3.3 ﬁcﬁ‘alZAﬁlJﬁFT% .................................................................. 334

10 . 3 . 4 SeleCtiOHSOrt ..................................................................... 336



