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%R ERAREEORE, XEHEAAE A RINEGRSE R, BB, Sk, Ba. RITMEER
%, BN RFANSESHPTRA AT ERR, HHOEMEEORR, REEEEERERT
HMBARSHIN. BRER, FURLHREETINER.

HENRE R BT - KB (Nikiklaus Wirth) B3RH T —MELHAR: BiREH+HE=
BIE. Bk, MEEHBELNH RS+ AT RATA AT LU BB 4
IKZR.

HTRENANE, ROBERERF. Bk, B0, BFOHESH T HBREXMAA. W
R —ANARKE, ATURB R T R

BR g+ R RO HE SR

K, BOEGMARRTHRLENN S, SERITEMLERELTE BFOHEEER
WIS . X JLE RSB R AN SRR T .

SEE. ERAMEPEG—ARETERSR, A-AERERRANET AR TR IAY
X, BT HBEMOH XAALFRTHE T 68X

1.5 HiEWR-R

BN T RREeSEhR G, R, Bk, FESER, Bkh—RAEREER. A




E1E HIZHR

TEFERASTEEGE, SHEFEREISHTHER, WRREENRR. —Boki, FETU
XA BRESTER. MERERR. N-S BRRABABEERTR.

151 BRESERT

FHEBRIES, BEARMMEIRAES, PImsis. JOE%. BIshi, BRETHR
RATPH OLIERKIES . W FLefRM0EE, TLURA BRE RO LMREIENPITER,
Bl RIS LR BT

BR, BEERNKRE, REEEHLBESN, REARESHE, RN BRIESHIEM
B, ARTREALER. Bk, FERARMMBITERETERTR.

Her, REGREPHEERTUEREBRESTFR. ERATRMER. HIBNERES
ok, KKEBT PETREENER. XBELIMaRETREEEESR, BEMEETREY
ESP i)Y ES B

152 HRIEERT

WRER MR R SRR, K EEARERAR, W 13 fos. 25, B
HEFRRAFREIER, EUHEH KB SCFNR SRR RN A, SRR R RN R T,

FREBEANRSELGAEN. TR, EHENEERaE 2NN, fll, 5
BMRAEE a 7 b IBKAE, FTLURAE 14 s R ER RN .

<i::>> H U4
L HE
—» l RS praes
B 1-3 mREEAET B 1-4 Sk REMRER
LR A, —RRHEN T =MRESEN.

1. IRAFEA

WEF Gk R B B — PR A, B — A — VAT AL R, WA 15 BR. — K
W, MF &G e TRBRNEIL.

2. HXEH

SRR TR SRR EAIE ), W 1-6 FiR. XEHSAMRMEP, WRP
BaL, MHT B: BUHAT A, REFSETEMEE. SXEMER Y EEEH.




Java ¥ A 0% F#

l R R
A
A B
y
B
| )
B 1-5 JRFFEEH B 1-6 X4

3. B
FERGERE A TREREHATOEEERAE, BEERKTR, T AR ER G A E R
1EIR G, 4 HImE 1-7 FE 1-8 For.

5 A RS

A B |5 1A

B 1-7  LREIRLEH E1-8 HIREHLH
MRVGEIR G RN B B RIS I R an T -
o YRUFERLEHISXTRAFATHET, RFFHAT, —HRA while IBHAIRELMR;
o HEFREHLEHIIAT, RIEEXEIEATHE, —BRM until. do...while FHRIRELHA.
EE: RS R ARSMTR AR RMIREHN, HEERTOEGMLE, WRIERSIEAR;
T R AR SN IR B AEAT & LY.

— ki, RA RSB, W ERITE NS . B aE AR, T
PIRREHALIORET, RHE T SRR I KA

1.5.3 N-SEXT

N-S E i ok & &k # CHAPIN B, 1973 4E g E%# 1 Nassi H1 B.Shneiderman 21 . ]
RIE R SIZE o] DS R R s e R A ME TR, AR RRERIFARLAN, K
SET NS . 7EN-S B, EEARFEE-DAERA, XANKERBE TN MIERERY
Bi. A N-S Bt n] LU (F R G e B A _

SR N-S BFRHIFLER, WE 19 Frr. A N-S B4 4H4, 0 1-10 fir. X
FI N-S BR RIS EER M, E 1-11 PoR. XA N-S BRrHESIREA S, mE 1-12 fos.







Java ¥ ANEF

Gy — A EEEAERRFIAEN . WERENHR R, MR MR, W
Wb, R EEN RS A SN —MOERS RS ERERERER, Rk
BB M A E R [ E AP T

1.6.1 EREEXRE

b 7 2t 30 3 T U BV AT T R SR SR i ], P, SR . — MR
R TR, B BE AR EARIEATA B A . (R, RAVBATUHE
WAREEAT A, TS RISV RIS AR '

Wk, EEATRHT I I A AR B AT SR K. TRAREARITERE
SR, EART RS, BRI RN A, B, R RS
FERATH R

AN, R 2R R S M . X TIETER (TSR R A AT, X
BT EERRE R T . B BRI T WS PSR HTHICH 1555 .

162 THEXRE

23 641 2 I R T T AL AT T A S RE O TR . 8 I S B SETT LA
WA

o BFERETBEENFHEN, WREEFIAD.

o TR TEBT IR T T I RE A G 2 R U, BB TE PUT ISR (R R B 5

R, RFRANEA, TSR MR, XA . AT, &
S E A AR, KRR TR T, F i o AR 154,

1.7 & 5% b

S RTEE A, AT EES T ERIER AR, SRR — R MR R TTE, TR
AT B ST TF BoA GBI HE. i TABE AT MR EIRF TR, R
ST B AT LU R A R RRFRIE S, #n C. C++. C#. Basic. Java. Pascal % .

TEA B LLFATIY Java B3 A GRS B SRR B AN A . T HARIEES, RERL
TR E AR R S MR R, R XM e, SR LUR T AT .

T HREESZE, CEEMERE LR, BHTWITH Java EFERITRIAELE DK,
NetBeans. JBuiler. Eclipse 25, A5k T NAKAI 2K Eclipse ERIFRAE, MAH Indigo
Release. H.STAs 15ep i T 2548 ol LAAS DG s5 sl R g oS & T DATE HAh S BT R AR HIEAT

7EIERH N EVEHE Y /T, AT 587 L& 7E Eclipse S TR R T SR AN B AR
MRE. AMNA. FERENETS, W o B IR EATERLEITE R, A STHEEA
WS R, UETREES.

171 TR ¥E
76— AN R BRBOR % PRI RRAE, BNt — AN BER AR R AR FENICR



















Java WA HZFH

AT BB AR TG R BT, B E—EH W ER R IHTHH H IS B,
R4, AMavE. PR, SRR BURVE . KA. BONFRIESH R T RIIHMTRL. T
B, BTHTi R EDRIENST IR, AN RMIHT REEEE A R RS

Hosr, BRAWESSSRN G ARSI IT RN IATHIE T, FEAIAEL LTI E:

o AR HITHEN BT AIUEIAR, 11 CPU J3% 5 Z40H CPU HEE D St

o B-KI0 GPU RETIFATH BN, HEl NVIDIA. AMD F#EKXHHS GPU KIHTIF

Bheh, IR ORI TR ESURAR T e .
o TR VLTS, TTHRFRIB I ¢F FPGA/CPLD SS#UERT 7B B, W LUAN
VHDL. Verilog 251& 5 KL AT HERI AL HL

2. BES#HHEE

ALY (Genetic Algorithm) FIBHLH % (Evolutionary Algorithms) RERT YNGR, Bt
SRS A IR A . HLRE R AR, BB AR T R R R . B
VR B AT 25 8 Michigan K214 J.Holland #32 T 1975 A HL4EH, HATEA AR, HLEED. R
SRR, EEREEH. ATAEMMA TR EEESUSAR T 2N,

3. EFEE

B N R R R B B AR B R R, SR T —RAIBE N KSR, B
THESMRE, FHRESE BRI ERES, PETETERRANETIHR. BTitERE
—FRK R TS S ST R, BN SRR R AL R O RS A B R AR
R

B¥il% (quantum computation) HIH& R H IBM {14} %5 R. Landauer & C. Bennett 20
HEE 70 AEACHRH . 1985 4E, 2Fi# K% D. Deutsch 3211 & T EI##HL (quantum Turing machine) 1
WA, BTIEA GRS THRENEAER . FRARTHEVAENKE TH%, JUSIE
AT, B S ERE RN EEIR T M.

H7i, BARENETFEIEUFERT Shor Hik. Grover MR H L, Hogg WERHIAE. 27H
HEEREE TSI, B, TS B TR TR, ZER FHaE.
BT HE R RS XA TRINGE SN B, BSCRIEH —BUER, (HXHMAR T mtkat
MEEM—ARKRETT M.

1.9 /p 2k

HER—1ESEERR S, EFENEFE R SRAEE ZHNA. FFEELT
AT HENRE. REFHE. BHERN%E. BE, BARS THESAR. BF. BEEHANXE,
HIEE TR BEANRS. B8, MTHEENAREEER. WRERR. N-S BRrMN
REGER, BREMNAT W —ANEERRE . ATEEL— 2B rLd], s 7w
(THHAT Java WSS TEFEIE, X2 Java B HHEEY¥INEM . AERFEREENMBT —LIHR
VLI RORTBERE, $h 8 AR .




BB MR IR GMET X, TR RRAESE 2t 4805, A EAA R80T, RiEexE
%2R A& XEAGHIE, KRB EEIG RE GEIBLEH, Flletia. o, £%F, ®EHE
B EAA oA RNBE A, HEMAFRRAEFH « XS (Nikiklaus Wirth) 325 “SIBE+H 3k
=25 HELANK., XAR D REQEBLEHRARAGLEF EIRE, HHFHEERELTER,
B b sk 454 AR T R AP SR M4, BRI MR IR R R s, RERANL—THRIEL
BB A SRR SR AR M B R A

2.1 Bansimshg

B 5 R L R R i — R A ST R, FIREIZ HeAH B (R AE — Pl k& Ay 58
X AMBORIES . BURE MR TN E AR —FEI, &2 BUR 4 R IR m BRI AT,
A AR i B A R

211 HLRBIESEH

MABIEAT 4 RBAR G, BR A Bpb e SR AWR? Bl 454 2 v B 7 Bt 17
W), Hsz, FIERE, HENRRSUS P IRRAE A R SR E . AFT R
SHEUE S5 R R, BT R JUR LA E .

CHAR G R BUE NS FETE T %0 B 1 S48 LA B 4 RSB R BB JC R 2 I & AR &R JFHL
KRR Al LU T 2 AR bR Bk 48 . 7 X Sartaj Sahni ZE LU E (BURAH . HikEN
Y —Bpi i, fsEaRExt S e X — DL s ENES.

“ MR LA R R BAR K ADT A8 S, 7 X £ Clifford A.Shaffer 773 (BUE4H 5H %
SRy — B . P BRI ADT, KA A Abstract Data Type, {##%Jy ADT. il
SEIRAA ADT MRS BA LA F PR,

Lobert L. Kruse 1145 H T #3845 3 FE RS, hid b — AN EE 25 M i v #2 AT LAY Ay
%2, BRGHEMSILE. K, HREREMSENEAAE, ik ADT B, TEIHSHE



Java ¥ RAREFH#

BRI R ILEE, B AHE R — AN HIRG MRS SR MR T AL
[ 47t 40 1 LU RGBSR '

ER AR A X, BRIXEE UHEREARNE XK. BRIERERTET#
R AR A X, FEREE A F FUAR v ) BN TT . JRAVTTT DUXAE (R S B R B ), — 2R
G by 5 B R 7 B ARIR B R AU, X TR MBS R M R BRI B 4
Wi, BFROR AL, SRR LI ENN RS, LRSI X
R, b, A BRI RIEREEE LTS

By G R — DT RO, T EAMUIN, B 45T LA BURAR P R R . TR
Tt SR SR RABERR, A GBS L TR F R & WL, BIA Java, . CH%. LT,
TR 1 R O FR PR VI 25 B 52 S AL B X R KRR S5 3, X AE SRR T Tt T L7 S A
R TR SE s )

2.1.2 BURGEHDHIEREE

FNT IRBAE S K2 70, RAVHER SR — FRAR G R — AR, ERES
FILAN
o HIE (Data): BIERIE BRI, HAMHIHENLIAR. AN TARH, R HARRTm
TR “EATEL”. BORAIEAAL RN, BINSEAN R, TR TR, SHS,
b, BGANF E E ERFT LA 2 R
o ¥#7t%E (Data Element): $i LR EHORMIEASBA, HBHITHE, 4. T BT
RS, — MK T AT L F AN O S, BRI AT A U MR AL
BRIt AT RO B 1 R HERE ;
o HURL:H (Data Structure): HURS5HITE M ARURZ MM AR, il REARNALTEA.
RREAEFRETCHEENA.
UM SRR TR A B, IR E X BRI B TR LLT

213 BURGHHAE

— kU, BURSHAE S HEMAZ, BRI, SaRRESRREERNER.
T FR AT X =N IR 2.

o BUERIBIELEM (Logical Structure): HELEEHEITE (Data Element) Z RS HRR.
AL R MEE X R FHASIEN, SEIREI SRR NTFEIRN, Btk
ST EA SRS . WECES TR EERE, BB RGBS A AT LLE O R ] B
SR IIBFEER,

o BUEMITERESEHY (Storage Structure): HBLESEE TR (Data Element) RILFHEXRIETHNAT
R F TR . BOERAAE SO T EES, RIBEBLAHATEVESHSE. —K&
s, REERESNER EA SN, EIREONIES Y, FRESHEREN.

o MURHIZE, U Aehp At BRI R . BURMEEIERMA TN BESH LE, |
FHB BB LIS — M EENES . FERIRE TN, BEANEEAHRER. HA.
MER. EH. HFE.

16



$2m NiEGEH

1. BURGHIEIGIT
HTETF G R, FRERIER— M TRE BT RERAROMENAE. & 2-1 Pk
HUg A& RS, BB BRIt —ar.
#2-1 FHERFERSR

¥ = ®oA B % w B N & X
10001 k= 90 87 90 70
10002 e 88 78 89 80
10003 B 92 93 90 85
10004 f 90 90 89 84
10005 BN 9 98 80 80
10099 ot 94 90 85 87

feF 21, AT UL EMUE— A BEELE (Data Element), A LAFAIEKEH AR X
ABARTEEMSD . . BOERG. WG, ST R RIE SO R R

BATEDXA R G ek E PR e EZ M EAR, THARRSHINESKEE— FX
LB KR,

o XEPILE —AghE, EIEN#E (mmediate Predecessor) 45 pif® N —. EILHHLE R

Wk 5 AR HAE B RTTH R 45 5.
o WEALE AL, HEF% (mmediate Successor) 45 pifa® HA—1. HIERHLA
Wk 5 EHAT LA B R I .

o F AATH G MR HIERE, WEITHE .

o RPHHRE A ARAEAERS, BRRLmE .

i, Feh <ok =" PRI SRR TFIASS 5, “ Db FreE M4 SO R Zm s . RPN “FR
U7 FAEGE G BTG AU “AEIU” BRAERILE A, RPN BRI FTIE S RN B R AR A R
BT PERIGAL KALs RA R T ST R AR A -

BRIETIRE— FUORAERE G H . TRATV AN RO (N A0k 45 M R HUR T R R B R R AT HAM
AR R T BR . KR E IR EAE S T HR, Al A4 S BRI TR KA A E
P AR Y T, SR AR L 2 R T A 5 | PR X A U R R 7 IX T NI A
7, BAVSTEEm#E TR,

B, RIEE - FHENGE. URIEIXARLIE, SUTMHERMER? —Bokil, *
AR T — LRk

o EIRFAEAERIHS

o T HANEMZEA, ERPIIN—A G5 LRAF

o XTI, A AR IHER.

SR R AL AR AN E R RS RIS AT TR EE, X
REFHARERTEEE T . UL L =R e R R AN IR HNIEHE, BEEES AAERK. &
AN 151128

v



Java HAHETFH

KRR, BANG A XA RG] TR TR SRR SN E.

2. WRHEHR—TAIHER

oo, BARMBHAH . R AR REER B B — A, IO EERIX = F
A —AEHEAEER . XEERIEW T L.

o [A]—MIBEREH T LU AR AR S5 .

BHAMRIES RN NS, F—NEREMTUIEANFEKTEEE . fli, SRR
B S MBAREEH, WURGMER AT T A7 i, XM BRSO RIUTR: MREMR
KA, SMEESHM R, MREMRXMES T X8, XMEIREHNL
BIR.

o F—FZiELH T LA ARNEHRERES .

HiRis E R ERGS MR a EEMNA . — MR RSN ESH, TERAAR
fisHEE e EME, BIBEFMBIRLMH . plingid, mREEERNBASEREER
—B, B ERAERR BIER 0 — i, IR ARX M EEEES AR AR SR i AR R
BRAERRBIER MR —B, IBAFERE S 2.

BUR SR X =T R — AP EAR, S ANE] . BERRE AT . BRI RS R
B EAE A — DRI S 2N EIR S L.

214 HURGEHNMSE

BURSSHTTRE M, —BORV, HREEERZ AT AT R R 2K, W& A
FRERPEL PR

1. &R

R, KMGHMRERT RN RRAFEMLRR. WRNEIRESHNIE SRS, &
(EEEAINAEATE TN YINCE

o HPkGHIR IR,

o SRMESHIFT HIUH — NITUESS R 200 45 1 5

o SMEMTES M E RA D EERTEE AN EEE4RE .

RITR B M R SR MR 454, IEFTAR . BABIAN R SR e 4

2. JeLkEEN

i, MR R ANE R B RS NRR. IR MNEIR S8 Sk
AE, RGN RSN LA

o MRS,

o LML — AR 2 ERATRS R ER R %S R

FESCRR T, . TR WS B S S EUR S iR R 450

215 RGN MEFEAR

BRI S M R IR S I — AN EE AR FEHENT, BRI S LRI T IO #
TIEASEDL




E2m BESEH

1. IRFEF#EAR

R, WAL T SR — OB SR AP R K I — AN e — AT - BT 17 30
DR IR IS S AEREFE B B AT A i R C R, &5 55 1) (B R O 2R F AP BT AR
FolARI. IFTAERE T SRR N i 454 (Sequential Storage Structure), — MR HI BB 45
PR KA .

St 7 B T A BB SRR, T T AR SR M B AR S U AE A

2. @ETEHAR

SEELEE TR RS, HARE SR FARAR AT A FALE EANAS, 4N ER M
WnE HFBER R —ANE ARSI FBA R F— 85 s KL

ST AR N BE R AE %45 (Linked Storage Structure), — EE sV SR T B 5 R
kFoRGE Mz MM E KRR,

3. RalFMEARX

B | AT R S M N RS 1 R M Ty SR A 2 A E B . REIRBETRSIMARK. R547
R R T — RN OCEEF. Hhib). b, M7 AR ME—br iR — & R B T

B 44k 77 A AT LA 43k PSR

o Bi#%T| (Dense Index): XA TR AL MR IRPHME DRI, K, K5

(kT 45 SRR A L
o B KT| (Spare Index): XFI I — ML ARG IF PRI~ ARTI. Hrd, R50
(SR R SR 45 S AR AR A A

4. BIIFERAR

HOIERE T T AR A S e T B A RN el — A 67

TESEBRNE T, TR R ISR S ks R R A A Ty e TR B SRR A A
R F7vE, BB BRI A st . 1 HIXDUR ARG A, BEal i, Wrldae
s Xt B S R AT AP A

2.1.6 HUEER

RBIBARERA, RA ARG LR — R HE S AU BUR R M . ) B,
BRI MBS DR X L X — RVIBRAERLERR. B, X T C i & MEEek
A, HA—EBUETEE, STFEEERIEE LT IE. Bk, Feik. BRAMBBLEHSR1E.

& BB AT E R & T LU BORASAYAT LAY h AR B R BRI A R R A

o HAKUERA, HAEARGEHE LR, —BORFFRIHES A58 U — SRR, gl

CHEEHINER, FRE, FrR5E,
o BRABIESRR, HMEALUE—SARAE TR, —BEAF B UHEdERA. fiiC
EE RGN, B,

DL_F X R 0 R & A — IR ORI R ROHE S RS R FEX A GBI R, B
I ESE— F R — S, MEEIELE (Abstract Type, fRIFKHA ADT).

M HEE ADT 1810 2 BOR AR HA L IR, ADT Al LLEHUR BUR E R 4t KA

.






E2E HiEGW

R4 T BB N — AN BRI AL . SR 45 B 0 R K8 4T S R K5 H Bt
BR PR SELAT -

5. Bt (Tree)

BB AES A, R A n ME RN TES K. TR, 7 ARNE MRER, %
5 W ETRTIRG: S AEREEI I AL S S8 RAOCH— M RTIREE s, T B TR m NESES R, m=0.

6. (Graph)

B2 A — R M ROE S5 K . FERIGE R, SR A S —RECH TR, TR T AT T
WURTE AN S 2 A — 41, B ARRRXRA TR B A HBRR.

7. # (Heap)

W R — PRI RO ROR A5 M, ST RS MR SO MEMRY R R S5 R
HE A RS E BRI, JEHARSS ST — N HEE .

8. @53k (Hash)

M5 2R B T H05 B # (Hash function), o BAR AN RAE 450 T AE7E R B A0 T MHAE IR R,
R4 & £E F(T)MAEAEAL B AT LR BNZ O, IRk o7 LA F AT LU0 B 3R EAS Fr & i K .

2.1.8 EFEIEMHIR SRR LIREER

WEHLIKF ARG BRATH R T IRKIIE,  BATAT LUE SRR e & Rl 2 RE K ) T+
e AL T I 1) B — AR TT LA A S Wi B S SRR B T S R

S TR B, XA RSN UR R AP 4R TARKHILL. i, ST REIARAR. HRRE
(VA XK — AR R P U I B P AT B RAR, TR Sl Jr Tt B LD

Bt LN Y [ Gk, — Lo S ) SRR AR Y R v U R AR e
H AR, AR KL S48 T 80% T ML IR IR A o XK ) JAN P 5 30 7 B A,
T FLA 7 BB S B OR S A Rt ) J. 00, ZE— DS R BRI RIS SR h A
e SN A, 325 bt R FERL I ] ek o) LA . X8 e AT A AN e AT AR B 2 SOREROR,
T LA R PR L AR AL B

FiA s eh, R BRI TR B S B v ST S I ) R R —
M TREPRIHEEE, WRlE ORI ERETE. By BOSEE. ARBET RN EER
A (VB 4 UL R T BT PP IR AR A5 A 1l L

22 % MW %

MOX— TR, BAUENBEFE ARG . HEP—ANEFNEREMX, XA il
RUM LR M G50, R 05 TP B (T BR 4544
221 {t4R&%MER

WRIL& YK (Linear List), BN ZMEMEREEE RE. NEE EXE, SR h
n (n=0) MHIRILE a, ay, oy a, ABMFTRFS. X HFH BRI T ILA:

21



Java B RAHZEFH

o BUELEMANECH n, BRARNEKE, 24 n=0 MEMERNTR;

o WE—AEMFIES, R >0, WATLAESMIEE (ap 2y - an)s

o ¥R TLE 2 (1<i<n) TR T EANTLE, EARKSGE, HEXEAH,

Emi$ﬁ¢,ﬁﬁﬂMﬁﬂ@%%ﬁi%%¥owmﬁiiﬁiﬁ%%ﬁim&ﬁi,%i
?ﬂﬁ(A,&(L"nZ)¢,ﬁ¢ﬁi$ﬁﬁ%—¢ﬁﬁﬁ§,&Wﬁﬁ%%ﬁo%%,ﬁﬁ
(3 2-1 FPTR S R b T thg— ek, EXE, HR TR AN RENER, B
HWEERS . WA, BAEE RS,

StF— ARG R, BB REI

o A EAUH — M FFIGLE A oy, B EEETHAL AL A B N ERE R R a

o A HANAT — ML 2y, B EBE RS AL A BAE A R N e

oﬁ%%ﬂ%%ﬁ&@gﬁmnﬁ%ﬂﬂﬁ*¢ﬁ%%ﬁ%ﬁ%ﬁPﬁﬁﬁﬁﬁﬁﬁ%n

-N?H~ﬁﬁi,%ﬁﬁﬁ%a%ﬁﬂﬁﬁ@mﬁ%%ﬂ,wﬁ~%ﬁ%¢%ﬁ%ﬁ%ﬁﬁ

MR, GAEE TR AR,

222 HMRMEXEH

AR RN R B, RATFRE — FRMERNERREEE. AHEROELMRE
BHAFEI LA

1. ¥M4R1L

WGikE (InitList) WALREME—NTMZEMEE L

2. iERK

W HK (ListLength) HELRIEEME L P4 A E.

3. RRE=

RN Z: 2 (GetNode) MUZEUHZEYER L h3f i A& s, X8 1<<i<ListLength (L).
4. ERGER

ﬁﬁcmﬁﬁﬁﬁﬁ*&ﬁ&ﬁﬁ%x%%ﬁ,Mﬁ@~¢%ﬁﬁ$oﬁ$%ﬁﬁﬁmﬁ,%ﬁi
R TR AT 2N x A FI4E &, AKX R ER B — KA R4

5. BNER

HEAZE . (InsertList) BLETERME L 8 i MUE LA —BLE A, ERIURIS A%
BRI 1o XM, WA -HEAZRE, GYER LINKEHZA ot

6. MipRER

WG 45 5 (DeleteList) SERMBRZEMER L R ii% i ANE4, WRRIRKITHES: R4 5 IR 1.
X, MR —AEEZE, &R L KN o1

kiR AR R BIEANIEE, LREE R FEL LU L2 .

E%,ﬁﬂﬁ%T%ﬁi%Eﬁ%mﬂﬁﬁﬁﬁ,Eﬁ&ﬁZ?&ﬁi%ﬁ%%mﬁME&ﬁ
N, S, B R RTTLUR AR R T R R, — R iR, A

22






































































































Java ¥ R EFH

— AN EFHATEYIA . — DN KERIEES, 3 A A LR A, R T R MR
EH BRI R A LS N S5, KRR AT T RN SR« :

271 ARk

B (Tree) ZiHIE—FIEBRIESEM BERFANEIEEH, LHEEREMIBS. M2 o M
GRS, ERESTRE ARG S, REAZ THME LERTXN TR, ZETH
At AR LS ST . RS R AR T

o TE— AR, A5 BAUE NG AR EER, XAE AR RAR S R

o RIRLE AN, HARAE A LI A HIEE;

o FAE AW UFEEENEEEY,

SRR SR, W 2-13 BT . MIXANEAT, HATR] LUE MR
HEBHRM T PRBR, BETERRSIEE. R
FEIXANE, BAVEE A FERIBLE S, RER AF=AHER
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SEIREEE . TER TR S R H G IFTE 4 SR TR, XA TR AR A
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STk, WRE—MAFKERESH, KPRETUSINBSHETH.
o ALEESERITLE A A ST ARFR %4 A0 T4 5, IR, SO T AR
TR =

o LA BAR—RE S ING R RS R .

o ZBHIE: —NEEMAE THEEE.

o WA RIBZWITE S S BRI,

o &5 WAL SR A M4 R IR A

o LA WA N RNLE SO S AR R

o HEMER: HANEEMARRITGITE, WREERE 1 B KK A 2, 30 o .1

2. BATEIERE—FRIRER, S abE—ERER L.

o BHIVRES: BErPgs S B Z BRI IRIREE .

o TP ERBRL SR (RBLEE) RE—ERFNERNLGZHR, EPH.

o LM BRI AL AT (B RE—ERIFEH, WAL,

o ZFk (forest): n (n>0) BEAHZKHIIES. _

T, BAIA—AMTRE LRR LR ARS. 8 2-14 Py —MEARRRER. 2,
G A CWRRLES. S AR IANTR, K, %A A KRN 3. A, 4EEAND T, 4AE
WIS 2. B EA, 45 AN 3 Bk, BB MIKAER 3. 4R ERG R KNG LK

B 2-13 SRR 45
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REEp, R KAER L RER ERTE R, 4R KMERL
ZIA RS .
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B, EAMRORRY 4. BRERL S A, FFOTRBART
—AFRAK.

BRSPS, BAVRERECA A TFRE
i~ X TERHEFN T SORERN . — MR, HERHE
AE SR BRI SIE AR F . B 214 RLEH

o MRE5 BN X5

o MREE S TR i 22 B AT RN HE 5

o ST TR R AR IR RIAb 2

XK, RETHSEIRE S HIR STk, FZEFRZEE SRR, &5HA SR
Ko HEBIXF VL, B 2-13 RIS G DL R o T B

(ABEN(CEFDN)(GK,L))),(DH),IM,N))))
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R, TOUR R R R AP AR AR AR, TSR E R BT
OB BIHER AT X R 8, ALER AR (BT B, T LS A LR A S PR S T D4 et R ) OB .
o)1 AN > P IR S M A AN S i

1. AR H

TX MR-, KR o ANERNES, BME SR HBEND IR
SR FRATSRAE SR SR — AN & s Xt RN TR R Oh 2 TR TR . BT
WAL ZSY, B - XREA PR

M E TR, S RIM M P, 8B R ERCEA R, T R4S R EcRE
Bl 2. TAb, WEEHT A PR FREIX 5y, T SOR R AT IE AN X .

AT XA LRSS, BN T X PR A RS R, RN E RS R R
PSS — A A, AKX, PR RIS R EH 5.

A, KBTI BN, ZXAEE R LR
R, W 2-15 frox.

H, THE (2, RE—ANT4 BT a6
g, APRAEAS TR (b)), RAE—NTr4 s
FAHTHE, ZTREERNT; MTFE (o, HATE (@ () ©
I T-85 5, LR ZE TR TRE AR

TR TR, TR SR T AT BEA R 1%
k. B R T MR LR AKRE, B TSR E, — SURE n] LARE— 540 43 o ARy Bk
MIBAL, W XFI e XK.

K 2-15 = XHEJLMER
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ST SR, B X RERE T — R A4, BRRG SIERA TS R AR
WX, ik 2-16 iR ,

B 2-16 WX
StT5e4 XM, SR XA T R B — BN, R E B S EERE BB AL
BEE— R4S A A BTS2 TE, N E— BAME T458. JUARsE a3,
i 2-17 iR

K 2-17 5B XM

LT3 OB AN SE A — SURH 58 SCATEAE T SO — s 4 — X, e = XM
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2. e HEHER

R R E A, RS A TR, ST T X, mER A 0 AT,
e Y S R A B, ST TAERE A5 mokit, B PR

o W m!=1, ME;H m MRS M's H m/2;

o B 2*m<n, W% m A TRIBL SINHS K 2*m; # 2*m>n, WAL TR, B

BT

o WIE 2*m+1<n, W% m M4 TRIBLA%S A 2*m+l; 3 2*m+1>n, WA TH .

BN, M TFE%se A XK, HRRE J(log2n]+1 .

A R BT T 5e 4~ XG5 H) e 5, 7ESE A T SXURHA7AE T RIS AL 1 #0
HEEE L.

SRBUR AR TSR, BRI LS MU AR S MRV AT A S5 MBI Fh . 3 TR, RATMES
BT B R A 7 K S |
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XE, RIVEREETE - XNIIRFAERE. mE2-18 Fi, X MUEKEE "X, &
AN P BROR ) TR I RRIRAE 3, RATAT LU H 2t fr i BILAA RS A,

RIGNE BAKIRAEAE T — B8 AR, e BRI RIS SO e Ak . e 2-18 A IFTR
KXFEAE I K

1 2 3 4 s 6 7 8 9 10

A | B | c| D |E F | G | H 1 )

B 2-18  s£4 XAMAIEHE

Fibksed T XRIBRF AN ERE S ATBCRAI PR

static final int  MAXLen=100; B R RS

 charf] SeqBinTree=new char[MAXLen]; /5 XfRfF_XMHAL

H, TRERM RGN AN EUERE, X EERANERAR. TR RNEEE, At
FAAEXNE, XRERT S R RIE O N R H 4

BATT LB TR AB 702 = X, RS Z MM ER AR Fl:

o XMTFLEE D, HALTHAMSE 4 AMrE, WHRLS Mg TH 42=2, R4 5B,

o 455 D E T4 A5 R 2%4=8, 24 A H.

o L DA THANGT N 2%4+1=9, HHEL N1,

S AR A T X I ER S 2ute . S T R AT LUE A 3l R s 0t & SO IPE R,
RAOTEASE—AMNESe s~ XRHEAR Y — N2 XR, WA 2-19 for. ZEA— M BRdETE
B, BATEED IS, R — AN RIER A SR A B e A T R

() dFed X (b ye4 XA
B 2-19 FF5EL - XRHAER
XHE, RAOTERISEA — SR BIBUT 68 7 2ok, W 220 R, FEBAIE AT LA AT
BHIHER LS R Z BRR T
BE, XRFREMKMGE, WRBFHESE, XEFRIHFET T KREMTHERE. W
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HIZA FRETEXE, HEREH—/ LEAERE, JRTE MNPy R, Wl
BAMIR R AW CUEE SRS, XM T — AN B . FRXMER KB, ST RAHT
Ham L RME . RGBT A ELAER.

PR (R, P 2-26 FTaR. — AN LT ) R 5 0 HE B R B AN ER G

o T (Vertex): FHHI¥HEITER

o il (Edge): P-ERXLETH AMIL.

B 2-26 E%EH

BT I TSR — A T A S, BT AR AR, — e B I n A AL
EAMR. ESHTER e b U R

G=(V, E)

A

G=(V(G), E(G))

ﬁ¢,wmﬁﬁgﬁm¢%ﬁmﬁmﬁé,mﬁﬂuﬁﬁﬁmﬁiﬁﬁiﬂ%ﬁﬁoamﬁ@
SIS, AU ITERN B TR RS »

A8 BebTREES VORLAAHEE, BLROL—ATRE. RBELHTLES EG)T
AR, HERTERA .

win, T EEPFORIELSH, LIRS ESN .

V(G)={Vi» V2» V3, V4 Vs Vil

E(G)={(V1» V2)» (Vi» V3), (Vi» V5), (V2» V), (V3s V), (Voo V5) 5 (Voo Vo) » (Vs Ve)}

2.8.2 EREXRER

B85 IR EE N — AT A, b TS RN, RINXER R H L
FEA M SRS

1. ZEE

mE— AR, FrE AR T A, BARXMEERATHE. AAKERE, W
EZWW%Oﬁ?%@@*%ﬁﬁﬁﬁ@ﬁ,ﬁ#,ﬁﬁﬁﬁ%ﬁ%ﬁﬁﬁ%ﬁmﬁmmﬁﬁﬁﬁ
. G VI AT V5 Z K, AURRA (V1 VS, HuBERRN (VS VD,

St T 2-27 PR B, 6 R KT R S S ARG T

V(G)={V1» Vo, V3, V4 Vs}

EG)={(Vi» V2)» (Vis V), (V2 Va)y (V3 Vs)y (Vas Vi) » (Vir V3)}
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T 2-28 BRI i, SN ETHSESTLESmT:
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Ve, <Ve V>}
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HERETH A B B BRI A B T I AR 1) BRI () B b R AR s . W T8
mE, — TS VLR RS, HRER TS MM EE, 1dh DV). #lan, K 2-27 Firm
Tl EF, TE VIR 2, T Vs KR 3.

ST R EMNE e, WRIEERETS VRS, — NRREAABENSEZ 7).

o NJERLLZTUAS Jyim AN IAEE, 8l ID(V).

o R LT s Sy S 0 HIABCR, WA OD(V).

XEE, AEET, —ATA VRREFERANERMBEZR, Bl D(V)=ID(V)+OD(V). #ii,
B 2-28 BRI BT, TS Vs RIARER 2, AR 1, Bk, TR VIR 3.

4. SPEN A

AR AR TR B A h — 4 AN TS . ABRETTUS A6 1 B AR 1) B vh R ARIBIR TR
SHFERE, BT AR E . i, £F 2-27 FoRimEd, WA VI TR VS 5L
BN, THA V2 TS V4 AR A%. B4h, T VI MEETUEA T A V2. TiA V3
T V5,

St R ERE Zet, RIEERETA V FAR T e, PSR RO IR T A G2 AR
Bar) FEER TN (&5, A R ERAREET A .

o NINABEETR A EIEHTH A AT BT E . Bl W FAms<V,, VRXFUKHITA,

V&V, B GDAT BT A
o HUHARET A R TH A AL R A RIS . B, TRV, VXA,
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6. HaxeE
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XA BREANTEN Ve BRETRIKAVs: V) Vo Vo), BEKER 2.
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FEA 2,
o BIE(Vs, Vi)y (Vi V). (Vi, Vo), BLTA
V1 f1v3, BEKER 3.
P 4 ) (¥ B A0 T DA 4 At LA
o MRS AEERGHT, MR -£BEETAA
BRI, WP A 232 PG B
o If: TEEIGHH, WMEBRBHE—ATSHERE '
—ANTRAARIE, WFRZ HER, AR A a3 .
o WM. ERLHT, WERRE - MTANRE DR, K% TUSHAES K[
BEAR b T BB B
9. Fif. FEEMEENE
WS BANRS, BATTUSE— PR BRSHMNEERR, FE R F)LA:
o WIRBELHHHATUSZ BIABAR, WHXEAN T AUERR . XRFEFEEENHE AT
MATDAAS AR EETI i, REG BRI, TLREE TN,
o WRLREMEEH NS EZIEBN, BAXANEEHRERE. DREmEPREHEA
T RANEBH, A BRI
o G ) B IR K I8 1 AR A i KL Tl 4 2=
B LHE, MF—-MERE, HiEised  ARA 1, I zEalegs. myT
—ANBEER, WHTRATES/MNEES 2. W, B 233 1, B (@ N REEE, BEX
HARTs v2 Ml V3 ZEEE B, XA EERETRERSEAREEA, 2N E (o)
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0 P

(a) RN P (b) Ml 4yl (¢) ESra2
K 2-33 FEiEEEmEES R
10. BEEEMBEEN B
ST REH, A AR, R T
o WEFATAZ AR, BRI TSGR, BEEENE, AR LRE SR
. B, R VBV REEER, (EM V5]V IR — e
o WISRAT I B AL B AT R A, BRI R A AT
RN, WRRZE b IR -
o 1 ORI TR b i B SR A R
£i8 ETLIEY, BEERNE N REES R, IREREEY. T TN SRR, N
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AR FRAER AR, FI-NRAETRAEFEHY, RORWMTRE—AHREHEF.
sk TAAREAGER, —AFOEEEETUESN. HRERRBEAML. Bk, 27 R
BEEEBERIEER, FAEFIMIAT RHELELEEE., AFTENEIARTAGEES
AEH R,

3.1 WMSLEE R

fESBRR A Y, RER R SRR B AR, WREAB—AFIEREE, BA AR AR
B s, FHEE BRSBTS R, ERAENERE, 1T AR B i ) B Sk
g, SRR E. FEREES T EAMMEM.

AR RO ARE, BTl BUR A B U 3 ISR 33 A TSk A«

o FAHEIEA,

o BHEFVAEAE;

o BIHFEEAE;

o SMEHILBAE;

o MERFHEME.

ERFR, HEREMTTRFESN. LREMNRAW—T1RFES (C. Cr. VB, C#
Java %), HETLUMERDX S, AP EEL Java B E ABIBHTAD, WX THARFRHES,
B N R AR R R R AT E B e Ll T

3.2 SRHEER
33540 (Exhaustive Attack method) 5 B B —Fh 802k, HARKHE T EALK SRR e

KARE— MRS, WTTIABISRARM B H M. FREERFIAR, BRES T 28N
B R AR E
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(1) 1 S AL R RN B LTS S, S FOI AU A5 THEL D, ) B 1) & SRATAE XTI LT LY
I R—E4 ST

(2) SKJa, b LR 4 B -

(3) G LB S A1 ST . WIE S (EAA ST B R AR BB im0
I EAGRILER

(4) HIW ks R R BEEENREEZ A, MBAEFRERENATHIT SR (2). WARETR
&, gt g R

MR SERE S AN 4 Mg

o BlaMERHE,

o FHF K% (Monte Carlo) 5%

o WT4EMMIT (Las Vegas) 5%

o &ffiffi (Sherwood) Hi%;

3.6.2 HWEREELH

T I — B E B 54 FB (Monte Carlo) BEREERIN . S5 REEEN A
S PR A B R 7

1. F4FET n xEE

N A TR B R S P SEAR, A SB AR S LU, BTk
Tk I, W1 35 BioR. B0, T B R IR T AR

Sy =m*r’

T P8 R B o — AN 174, BRI BA S 300 M AR A 3 R IR 2 2K
, .2
s -s /4="T 7
g = Ou 4 3

T & E T TR TR K
SEre = r* =1

BRE, SRR R R MBS E AR, BAEARRR AR S S
TR B LN -
S w#/S win=1/4
WA o, REMN RS S, BAKEIEEIE R, WA RBE 5
A % o FREAME, KRR RS 8k,
(i P 52 B R LB SR o A R B A
o BB 1F CiES AT UUE RN ARSI, A0, 112 RIBEHLIARRRELX, ]
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BEEEERAY, HAEEERRARGFM, RELETIRS 5 BT BB —RHBEAD
B K S KB G RATHES] . 3 F— A A I R, EERBRME. RAME. &S,
A RBREESFARESAT 2 F R, Bib, XZHRNBEFHHA H k.

4.1 AR ROR

/e (Sort) JEHs—HEHR LR RE MMMIBATHES UMY, — R 1 B s R 7 K 24T HE1
HPEER - MEEANEE. I BERELRMREFE AR, HEELRNNAS SR
PR ME . XA PR SR B B BAEAE AR R, SXAE AR R A HE - 1 At 2 — MR
KIHE BAMEARES RN RBOHFEE, RIEETR D T 2R 5%,

EHEHERE Wl 4-1 PR, BEARHFEREZHRT. EHEET. BmAHTFREI
Hrr. K, LKHAFEEORERMATFEMPEHTL, B TR AR RN
s FAHT E AR A HFEA Shell HoFL.

LA A E T R AL R BR AT H . X T RS, T
FUKNAERT R, ARAEAREE R HAE A WA THER . XN T LUR I 2 BB DR HERAE, K Scitdlar
AIABBEAN AR/, RG22 AHEANBATHR, 208 2 AR BEAE A] LASE R SCIFIRHET

et [ AT
Gl P

sy LAY
HAEF it by
sy { AT
SheliE
b2 355 TAVS LEPIR:35d

LE -

K41 HFEEERS%
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TG R A R RIS A, AR SN & B LB TR . R, 1
2 EARYE ST 1) B 0 B R S EA SR R . T, RAMEN G — A HE HkE AT VR I PR

SRR, AT SRR, TR AT MU N R A KB DT
XE, BAEA AR p B U AR N BUGEATHF A BRI X TIHARK R MR,
B AKEMAHEFF 77 23540

4.2 HiEHFE

H¥iHETi% (Bubble Sort) A B HFHATBF R, BIEAN —Fh. BHATFANERRE
AT, EITAREERE M A B R H

421 EEHEFHEZ

B W E B B K A R ST, HAE R T

(1) ST EIR, RIKEBARSBHIBE AN TR IR,

(2) R FTE R KT EHNEIE, MR . 288 —RINERBHTE, &
AR/ BAE R

(wﬁﬁﬂﬁmﬁ&EﬂFMﬁﬁﬁAﬁﬁmﬁ:%F@Tf%M¢Ukmm$ﬁﬁﬁ@%ﬁ
TR -

% 7 EIE M IR B W H R SR O RIT ISR, X BR8N SRR B I TR P R
IFEWHFE . ST 5 ABAEEE 118, 101, 105, 127, 112, XR—HEFHEHE. HHIT
B, il 42 fir. BHRBEFEERPIT SR T

FIEE: 118 101 105127 112

SKEHERE: 101 118 105 112 127
4+ 4

CURHERF: 101 105 118 112 127
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B 42 BHEFEENPITERE
(D) %1 wHE, AR RESFFEH IR IR LR . BeR 127 A1 112 Wi, #7127 KT
112, FEBEEE 112 7 BB T —4; [FEE, 118 #1101 LhEe, HHUR 101 MB 7. T
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(3) % 3 WHFE, MBI RIBFFE M AT KELE. BT 112 A 118 ik, 7 LoK#dkE 118
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(4) 2 4 WHFN, Wi, SR SSEUFHTIE, BT T B ik o,
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(5 &t 3 A, BEKEN 8 WHTERFS, UAEERA M TRNF, NE4-27
B,

FIMAHEER:] 3 (33138 |49([65(67]77197|| 34
| ]

B 427 BIWREHER
(6) BXPANFIHATE I, Ealsei ey, BENSRE 4-28 Fir.

WAL R 3 | 3334 (38491656777 ]97

M 428 F4BEHGR











































%O W AR

EEFFEA T, HHFRAGRBIATLE, RAEGDGRFRABHER. WHFHRE, &
b B HARE A R, Bldo, HRERRAZENT G, THRENEEEREMAM BT,
BRI EE S, EREEHAZMAILEPAERR G, AERNBTAGERIERALLA.

5.1 #RBEIZEHOA

13k (Search) JEIEM —HLADF AP IMF LI E &R DRI, ARXFAIREK. &
KEETZ N AT & RN HEF S, B, — MR AR T DOCKR R B TR

fESCRER T, BRI R TR, F—&EEIEA S 2 M EEE. B2, BAIFERIT
BERIEVE R, A R — A a LR AE. IR B R AR A R T (Key), K
B AP

o FHMT (Primary Key): NS cHEy nl LAME—briRBdR 450 g —Mdss, MFRRR T

HEFEXRET,

o KFHET (Secondary Key): MR KB T AREME X 2 & AMEsx, WFRHLR T AR

#Yy.

A BB A A ) BB 2 UL R TN . T HOY TR DL S B D . R TR
AT LU R B Ay ST o SO AR ) S 0S¥ A R IR A ‘

WURAF R B BRI, 4 T BRI HIR Tt B AU EAR B . XA, R LA
A EE R BB WARARI. MR BEE TSR A .

WA TR BN RO BRI, AT LOR FUH R R 1R

TESZERRC A, A AR RBHRAEE AT LUE R AR ERF . TP, RAERN
HEBE, AfRBIEENNA, XHRABFEER. S TENFRIERE, T R EHRER
APudgE, (EIE AT LSRR P 7 ISR BT R IO EER . 346, X T LA BRIEURAE Y, Bl
. WERESS, AN NN EREE.









E5W EHEX

5.3 4 F A 4K

TESERRR A, AR PR R IR, B iR ok BB LA IXAHE
AFBEA RSk, WTRLR AT AR TS S A AR

531 HELREZX

P4 (Binary Search) XFRA 4k, HESRHIRTII RN LK, B2ETHTFN,
Xt T8 2 HFER, WRAEE b ORI AT B Y, RS SRAT IR A R

Pk i LU R AR R . HEERBEPRT:

HHEEFE Y = AR lownum. midnum. highnum, 2} B{RAEEBLUTCEKITTL REFIRZRF
2 BEH 106K, FFEN4A lownum=0, highnum=9, midnum =(lownum+ highnum)/2=4. #%&
HEATLATT W

(1) WHFE X midnum WL T RIS x %, Zona&k B 73R, ROHZF 5 midnum.

(2) R x<a[midnum], FRELHKEE x 42T lownum 55 midnum-1 J¥5 2 [0, HAFE
%A% midnum 5 highnum /¥ 52 MMTE T . Ft, # highnum R {FHECh midnum-1, B
4 lownum 5 midnum-1 (Bl highnum 258 [ {ED 2 (8] FIEHE .

(3) IR x>a[midnum], F#RELEHRKEIE x AT midnum+1 5 highnum JF 52, SMAHE
£ lownum 5 midnum [R5 2 L ET . Kk, # lownum ZRHHECH midnum-1,
4 midnum+1 (R lownum ZREMF{E) 5 highnum 2 [8]F £ .

(4) FHMEIF, WHEF) lownum>highnum BFE RIS HEREEE x, WRREL L ILEEE

M BB EHAT R G Y, SR — iR, Sirka®&—K, g ki mg
N, BRGNP AR T AR, MRS XETAIEE, B ER K.

FERIFIER T, PRI BRI ERIRECH Onlogn), HAEHBCR T ARIEERIRS .

FHEFRA T —AN SR ) TR G T B R BRI BT IR BORA dn  2 HE P B 3.
12 31, 42, 54, 59. 69, 77. 90. 97. Ffrik KT H 42. fESLARKSED b

(1) B M BET mid SAFEH 0 T 42 XTH, mid SURME KT 420 (UG, 42 Nizfedudim
Hi#-8R4)

(2) BRHTHB4M (07 (B e I mid &5 RF A RO T 42 XTLL, mid JEANT 420 R, 42 B

EEBHE N G 5.
(3) BUR L8R BRI mid 5 A A R OCEF 42 XHHe, mid KN T 420 Kk, 42
EAEBHE G 8B4

(4) BJESHRAR—I, HHAER mid SRR T 42 Wk, EarHsE, RonERENaEE.
BB, 258 4 IR EIRE 42 e E .. BAEHRKPE, Wi 52 s,
WREAHCET 67, BREMANEREFFIhE, HAERERENT:

(1) B b A HOE TR mid 5 RS HGEF 67 XTH, mid SHMENT 67. Hk, 67 MiXERIRN

JE¥E
(2) BUB3R4> b SR T mid 58 R XY 67 X H, mid TEERT 67. ik, 67 M
AR AT 4
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Java HRHEEZFH

6.8 i B K

FESERRN A, AR o) A RT LU b b R sE A RRAER . X8, BRI
TR, —BOKBL, TRRRT LRI AL RE AR M T R K
o BN HRETEF—NEEMNTIRERE 1 IR, Hlin: y=4x-3 5%, XK HFREER AR
SEREU-MEZ, DRSS IR, M TRETE, T a%E x —AME, SRR
Tiy B MERME. KM ITFERMR LR .
o EMTTRE: TRFEE—DLBEMFIXRAL 1 IR, Fla: y=4x>3. y=sin(x)-3x+1 %. X%
IR ke RIS BRI LR, AR AR M R X T K34 AR ity
P2, fRAESKRARIRAE, $0% DA E IR,
AR E SN AR BRI T R AKAR, REN BB IR T BRI R R L.
6.8.1 Z&MAHIEKRB—aHETE
T (Gauss) T ICVE R B 7 PR A B 4 SN SRARSI, — M AR A 18] BA Y JCVE R 2 s Ty 2ovk.
FH G RRUEFER AT, BN FENEERERITIES RS S (hiEg
KD, RATEATTHT 150 4.,
1. SEETEAMELES
THXREE ST OENEARE, X F—AMRMFEAmT.
AX=B
Heo, ANRYOERE, x WARRHER, B AEEIEN. %744 equnum M4, &
ANTTFEA varnum NMEE . BATT DK REUERME A MU BBVAERE B 46— NS850 A, RJEH
AR AN CERBA T PR CERE:

a.
. _ ik
aij —ag —akj

Ay
He: i=ktl, ceeee n
JEkFLL e n+1
k=1, «reeee v n-lo

BB, TP LB A O~equnum-1 4T (F] k RN M RTLAE AT, FFIRURTAEMIFIY col
(BLUMER 00, FRKRIRE KATULT (RIESE k17 col I R RAFMERAMFIN 5 k 4750 %.
Rcol FIFMITEREN 0, AN col+1 51, k A7,
gidH)E, R T ARBITIEHLRE, BRI RASERNR:

x =a, .. /a

n nn+1 nn

n
X, = (@ — Zalg'xj)/akk
J=k+1



































































Java HRSEF M

ﬁ#,&ME&ﬂTT%WAQ&%TH%A*EWﬁﬁ%ﬁﬁﬁﬁﬁ XE-TMEEFEER
Rk, E& T2 A—H.

7.3 Sl 2 0] R e

SRR Z B B R BB R — MR BRI R, KR
FAHA 0 MEAT, WATREEE— SRR A2 N TT 2 18 ) e B A 0

731 HESIBEZE

BAVEAAHT— FIAF, SR 0 MRATHR—SSHE, BT ke i
R, AR F

o AR AT |

o PANTUAZ I MARRT M2 B, BRI T 50 R

CRE, SRR 2 15 5 AR 4 L 8 PR A

RATREAE — P4 RERBAENERRE . X T—AMEREN—ATE, MELHTI T
S PRI O R — /A

o TR A

o TRMMSREEGTE, & M5 AR T TR

o TEB RIS

W EASPHT BRI, KRS BRI — . Blin, 78 75 o, JoH
=T, A B L A R

Frkd AU b2

Bl 7-5 PR A
B FATLAE, T o ATURREEE, AT BREHA 01 &l mRLHD> T
BORATTAEK & UG8, WAL ES T 01, WBRE L.
FESE BRI R (K A H G A WRUCE R B, BIAHDR AR . X T—MEROEEE, AR
FAE, &30 ERAUE RAIE A, BUES DM R KA. Blin, B 7-6
Frami AR B, AT R






















BE7THR BEAHEE

W79 RESRE

7.4 W BB 7

SRAFRAR 7 2 18 A S R — AN S B R A, SRR

SR AT n AN, S0 R B A R AT B A Rk B RS B

HE, RLTERBORERARHAANRTINGRAES, B ARNE—F AHeAA
T Z R RAEEIES,

741 BEBREEZX

BAISEAAHT— XA . FAHB I n AR RN SOB R, PR, X R A
ATHSR AT LA H P 45 F K R A T L, L BESC R T

o A HRE B AT

o FH/ANTHL 22 16 Ot A AN T 2 TR B AR, S BOAL AR R T 3T IR B A

SSORE, SRR/ T 2 IR J5 L P S T R 45 2 BRI d D B A R

TF A, —&BANRAETUS R, BRI E . HTE 7-10 s

MR, BROIDREERA TR TR V) Rk #iE.

o WF V3 V), FiE SRR Z ML, BAERUE 2

o MF V3EIV,, BiEZMKEARERERE Z L, BEBUEN 5;

o XT ViF V,, WEZIARAY, TN 2 RBEFNETUAL 1, iR BRRAUEN 2+4=6;
WAL TS 5 RIERPATIA 1, MR BREAUE A 2+3=5. Bl BRERENEHER S
WRIGENETI R 1, BRARBUER 55

o XF VsEI V), FiEZENBEREREAHR KL, BEBUEN 3

FERSH SRR B, WA T ELR W R
() MR FETANESEN V. BANVERM O TAES S U WIaE, vV aEirE i

55, U RAE—ATUE Voo







































A ERELE

BHAR—TERGER, RRFFRIALGTE., B RARL, ERAVALET AT
B, EARGERKEL O RELTHHE, BRI, HERAFLKTH—TFH, K
RHFHBERIARTHE, RN —ARGH%EY. BHLHABGMENHE, R
TR G IR AR, BTARKREAREE R, RF T RAR I PARATIRY
oo AR R 6 Hik.

8.1 ¥ & H &

S R—T IRFFUE S B AR Rl e B AR Ty # A R BOR AR W B B, R
AHEFEERAIABSER. REmTEIHFTEENRE, FBoe RS RRHNT
e X

8.1.1 HutHtix

BOS IR T CUE B A TTRT 300 4, i oA R E A BFEKLEBEI T HE A RE R
B X FERHENILEBNES OUTEE) B, BEACH 2000 BERF L. EEPE, KLE
FHEM T RBEATHEA. MG, KEFEATCHT 250 4, WARBECF KRR T REW—
Fhffisdid. Mk, BOFEFET CLRRS A BEH R HORAT IRk .

R R, SRR EAR, AERNRIM. ME 0B R EER BRI R AL
BT T RAIOFIT. R EER, A REEFERER THIKARE, FlmBEXANE. AET
FEREERUR S

TERE IAEAR, BT B SR T 5 b 8 BT R A B R BEAT WL Bk i) B 2 Aoy
FHEFFHI. AR, BAEFFEAEe N — R, JRRE A~ RAMR .

TE I ALK, AN “W¥T T WEERFREN, STRTRNEE (HAR). £ (H
ABFF) . sl FAREGE M AT S — A S A, KA RBRIT REL, FHEH TR
ZH SRR TTE. X8, B A BIEER SRR By — T THNLE R



g8 it

BiJE, BEESCEMRMARN, BLREGEHR TAMBRR I, EEHEANEX.

FERSN, BJLES. D, B, fl. NOBESHE & BRI Y SR Iz
EEPETE. BaE., TrhRgERELNEETIRYE. PENN (AREL). (IhTHE)
OLEEARY SE0E T HOCMAXTIA R, Flln, FELWPERKERBR LA TER,
7 E K E R 500 £F,

8.12 #itwyaHk

RERPTSIT IR AR, SO0 A AR R AR S M S e . P Bae koh h
SR, TSRS IEREGE. BERSIRRPIRITENARR, &ny L A REE0e. #
Wi¥ie%. THBARNA— T REAS KB ERA A,

1. MEHGE

IR R BOE P AT B —AN 5, UM%, BR, FENITERMRBEHE. ¥15%
BOLRE T AR, An kBRI R RIS AE A e SRS REA L,
BT ATGRT 4 AR, BRJLEAEHESE JUTRAY @ el R, HVRPEsr e
BB,

R e 2 MU RO SR R A B, PR R BRIE ., ST IR E AR
ABRTRRMIR A . RN RO R B

2. @

TSR A B E R R RE . TGS BB 2 LI 5748 o B34 55 5 okt
FUREHE ), IR B zeta MBS BB RIMAWER, WLUKARE RN FLNRER
Wt R E A — N E AT

3. KEHL

REBASTEARBS RTS8, BRI T TRy R 3 T A — R . 7
¥sas, —ANEEKH R RAE TR KR R 2L

4. JUEHE '

JUTHGATE I LT (7 R R A B A A T B, AR SRR i — bk . LT R0 2 AR
BEEF KRR AL,

5. itE#E

AR TS C it E A RNt N Piata o\ IR =7 L R INE IR = R P S 7 R T
i, SR FROR AR F MRS . 7515 RS, APTET M ERER R T RE BRI .

6. BHEHIL

HEOS FEFRRNEENE, R F R E R B R .

7. HEHIE

S AR OB eI, JERIA T HER A A AR KB T R AR e — LA B RS TR AR BR (K

=R/ 1




Java ¥ I {EF A

8. HARKILMA

GARMREUT R B OIF , HARBUUTRI AR, BT R TR TR
ROV R . X TR S — B KR B R 28 Do BAKTUE N, el AR I 3
FHEERIMRETER, JUPRE T YR RERI e TR,

8.1.3 #ZE#it

WS HRETIE G E, AEARERE LIRSS, BERHER P IR dr B 5 4K
W, B, BDOOEH. AR, IEOHEE. BARANE. SeRiE%. X
SR | MR N2 A, TS T 50e Ty B AR U R R -

AT L E A PIAE R TERE ) — RO ) R LRSI, XA ] R KGR SR
BRIVE CEBVSEORN EERTAAE.

1. ERER

FEAREKJL RS, FARREAEES, Hh, HEIANTER. 8. B R¥
LHRARS.

2. A&EL

TEAE CRERE. KieHE, PREESEES, Hh, SIATRR. BAR. B PR
4. R RSES. ARELHREEE TR (EAPT.

3. ENHEIL

TERTEECT S REE S FUE. B, SIATESBEMNEENME. G, mES
KRIT. R REKIRSE

4. REHE
FEFUR RS N AT AR, BRI R R T RRIAES BRI .
5. BLteR#Y

FEBAL AL S R A
8.1.4 AERBIMEREE

BATFEE N M B 5 X ISR (R RE08) MR BRI, EMHIXLE
HAN W EMEEZ W, REG RS THSR BN R AR RIS, XA TN
INBE

o BRYL: —MHATET 0 MIEBEFRN ARH.

o DM — MR BB AT AT LUBBRIX A E 3L

o fEH IR ANEBAEE S — AN EBOER, AR S — R

o HT: —AMENETHRFE T UERIXMEOE, MACEZEAL, W efonEBEE

o FHL BHUD, AR 2 BERIIHL '

o BN BT, BEWMBHL 2 BEEREVHL

o E¥y. NERNFHL BE—DAT 1 HERET, BT 1 RLERE S, B3R ER

HOERR L




£8W Hitiom

o BFIH: MR A EEHFE RN THEATHRER, MAXNERMELRNE. HM
HOURR R WORBEE RRR AR

o AN TAKSTHIHERTHA, TEBOURRTEFRERTEEE.

o TH: THRTHIHERTHAMN.

o B BEUNFIHITE RN TN,

o EWH WMEBH a METASTHEE b, B W THETEN ., BT 1 EAE
A%, Ha R R%Tb, WHka. b ARELHR.

o KAUTES: FE—A n ¥ (n=3), BHEMIEREFH 0 KBZMETEAS.

o BTMHIEIIE: HAS TR TR 0 KEZAE o (8L X8 n Ao REEAE

o HFH: FR—ARN T RESE TS A S K AR

o BRKAYIE: RN EECHE TR —1

o BUNAMEE: EHIULMEESEEECh RN

8.2 % & M

2= AN (Perfect number) J&—SFFRI ARBL . RS THIAEHE THM. XETEKE
TR A AT USRI AN BRI AR RO G o AR R B4R 5T AU A AT R
AR I e e B .

821 ftARTEH

HIngkFse s, 52 ML MESERTEMAR. ok, S HAE R T
Hiwr— A BRER T B R,

o B ANEHAKWITAER THRANTZERE, BAZxARBERTH

o L ANERKMFTA LR TFHAKTRERE, BaxARBELERE:

o H— AN HRKMFTE EETHMETZARE, BrzaRBERTEH.

Bln, 4 WP ERTAE 1 M2, 4142, FrLld 258 e WA RBE 7a#E 1. 2,
3, T 6=1+2+3, Ft 6 E—ANea¥: 12 WA ER TR 1. 2. 3. 4. 6, [ 12<1+2+3+4+6,
L 12 B—ANEE. PR T2 He] 1

6=1+2+3

28=1+2+4+7+14

496=1+2+4+8+16+31+62+124+248

8128=1+2+4+8+16+32+64+127+254+508+1016+2032+4064

ST RIR, TLCEBFIATTHT 6 . Mn, HEXFHATCZE RN 6 128 BE2H.
FIEHFTRIE, SIS 47 NEaN. T RTARR RN, TR ERKER, AKX
ER R RN BN TR, AN AR BIH LN TR, BMIRENE, FEH
IR I , BA—AFENR, HIRERANESEEEEY, ARETAETRNEA
g — ks

























































































































FOR HIZRHEBH

1
mEs  _3C |
A B C
’9-7 3ARBRIDEEE
R AR, ATCLR A I T R Bk se R B 3
(D ¥ AEFHEANES (RS MR 2 BRI BEL, WE9-8 ik,

- 3 P e —
A B C
K9-8 F—S8)

(2) ¥ AL — RS (A3 B8 cEL, wE -9 firs.

ZII_[::H 3 |

A B C
K99 FE LD
3) ¥ BELEK2ANMRALEBESR CHEL, WK 9-10 Fix.

2L

3121 L1
A B C

o910 FE=F%¥3)

M, XEWE SNBSS R NEE R, TOCRARANEE, IR LR
Bk, XFE, RAVETRT EAENPEES R, ¥ R RE S R, Ear
BRI TR IS

MR R AR, WRZRASN A BBHE CH, 5eBs). nREAEE >, BaEA
L RE AT 43y =25

(1D % ALK -1 MAMBE B #EL;

(2) ¥ A¥ELH— AR CHEL;

(3) ¥ B ¥ L n-1 MEAMBI CHEL.

He, B30 n-1 NEMNTAE, RATLUAGN EREVE, tEiAiEHEH.

ATEHBRHE, RATURE—NRINEE, HTFUHE o ARBNIEERE . BERR
BARRS T

EikpY


















































































































































































Java ¥ F HAF A

10.4 & 4y if *k

A AR OCRR O M B SHE R, BRE T B AL R . A AR R E B2 K ). H. Conway
B IRIEHN. £ 1970 €8, 1. H. Conway /N IETEREF —F41 R Hh35E, J. H. Conway M35 /3
o BB T MR, BERIRERE (RI¥REAN) 1 “BEhak” 8.

ARl AR — N IR R BT RL, N FRE M P RASIR AN A, SR 5 40 AR A8 4 M A sk
ITRIaEA . Bl SR 1AM G R, RARRZINE X fEIEsE, 29, i
FHRHE SRR TR T2 A .

10.4.1  HE Pk EIE

PEATTEURIN MU LB R A, LB AN AT A T . E— TR B ),
ANTRSEAEE M, ARRPRAS NS B TEB IR, AR F— RIS,
HR T AAR AT i IR A TN EZE T A SR B FLRE B

o WAMBTHITEN MR L, SERHREZ, XM N — AL

o WIFARETI R IEE MM EERT D, XA RS FERIRTIE&.

TEXAFERCE, P AT LA A (K (o, 0 VS 40 R R L R 2 /D BN A0 A 2
ffo XAMH B TE T BMEMAIRS:

o WRIXAHH BRI R, A4S KRR B BI040 KD, B2 A UM sE, &

Ja Lot A A T B A s
o MARXANEHRERSAK, Skt R g e,
o WFTEAEHBEMREGE, RPFFEMEGIRA RS F AL STm & TH5, 2wk,
BRI R AT, ok, XAMHE ORI 2 20 3.

B AR, A TRT LU RS )4 dirli b A0 AL . X B, BOE e PR
10X 10 (75 H ARG AN IS B0 25 0] RN TT RS RS — A E A . W h— Aok, A7
107 5 i NI SN SN SN w0 NN T a1 S 2 Ry G e NP TE S N Erd s S T
() A 04 e

o S WURAMAK 8 MHBPIME T A A MIAETE, MHZM A F—YOoRE PRI W

RAREALL RS P AMEBR R TET 44, WA R F— AR BB misE T

o Rif: WA AR EMBOGIIPRE, HE 8 MM T MMEE Y 3 4, WK LA E

OEY; e SP7 %! 8 SO v o A [ oy
o AAE: WIRAALI 8 MHHABRIRE H M MIBRE A 2 4, WK 4 574 B 1K 40 R SR R SR IR A F7AR
& AR, BOREILMIMRNIE, Ikl ik b,

IR A RN, A AR R AR, ) 104 Fivn . BRI T, AR
B BPEHPRE

S, LR A: a2 5 T B I 00 . AV T AT AR H I DAHE ™, S AT LA e | — 2.

o 3 YEAS AP A A i xR

o SEXFHNR AN, B0 8N FERMB KR

342
























511 = woems

FHFR-1TALEA. TAWRREGFH. BAFENEFEELBLFESHELRET LK
Bk, MENKRGLRFBAGEY, HAZLHMARKGIE, MNMAZLELCR2EHES
WMARENE, BRAYBBFER—NEEGH AR, AEENBTHFNEGE R ind Lk L),

11.1  EEHOR

REERE, X TRF ORWEE LB EE) . ROV L BIH X RE NS, BEUREA
R AR RIRAZ A . AR B R — T HRDF R R SRR, RGBS — PRy
RTINS R

1111 ERENAR

WEFRAREN T U EZINBBL A LSRR B8 & . AR RS AR A5 AD
3 BBl XENA T MR (ERE SR Ze) — bk, NEREL)
THIZH B (FIRBO. FEBBL (WU BO MEEBB (R TS5 EHBBD.

1. ¥R ER

TEFREHAIRN B, FEENRNE AT LN, BEWTURA EAREL, XHEH
W EERS T AN MFERMBE, FEMEAERD L. NERFRE AR T8t E el
BHEEE, MEAENERAERNEN. Sl KA KFT (G Cardan) KU/ 54S,
NARPE S (grill cipher). MfF R CRA S —HEHUEERF S, W& 11-1 .

o

WATUOR AR R DR . RO W Rk M, ow %
&, BEXFH S R R, W R A AT R A R R B R
PU

£ FH

B 11-1 BFHEBES



F1MR FRFEHR

BE R — AR E R PR R B A L, ML, W 112 o

@] [ 1]

K112 FAHEREER

2. R

eI R BN L, AL DATHAE MR, —LE R ¥H AR B AT BT
FIESHAENT. [N, A0 TR o & UM R LR L. BIIn{EE K Enigma. SEIH
ff) Sigaba L\ H 4<[#) Red Fl Purple %, X AN Atk & EEMRS THEEMBGA.

3. SRMER

LERTD A M S B B, WL TFI MRS RIBOE TPt i R . AR T v L L R IR (4
RIRIE, FIN%MRAASLEIAR (B DES Hik. AES Hik%) MAHREEEER (4]
1 RSA 3245 (L AR A R 3E T SR 22 S IR & o XA B, BTRHUITA0E AL, &
BRH L E R NSRS . HEE 223 T, Beth 10— FORGRER &S “ 588K, BLARETRL S MF-2E
R f vk BRI, — BRCR TS R — ) S I LA AR

AR, BEESEENANERE, WERHDYEULNRRT RS SnswE. B, =6
S RIFRE T HFEL . A E S R,

11.1.2 FRFHERRE

R 2 R — T EeA VS (S 1), T B TS T T« SR R 7R R XUy AN < B 0B
)% B g 45 T 1] AR . BRI A ) — MR B A T

WG =R Y ) S+ AR S BT 5

o, EEGE SR T M EID R, (R BN BT RSB = kA8 .
BT RS — AN T R A, KRRk BRI AR H . xR, AR,
AL WA BN R N — 114 .

REE LR E R RS, — MR ASA ST RN, IR A A
ik, MHLRGERNADERPITEFENER. K.

o BISCFRFZRN]: B EAR AR BT R IMEE A .

o HICFREAIA: B IS % ST B EETE

o BHE: FEMMERRELLRE DA BRI T

o HEAAEH]: WUEFEHET HNEUETEE.

o YR BLELEAR. ENEERT, ME T BSONE I MM AR TE.

Rk, WSRO R, KT ANRE R RE RENFE. RO R
BRI IS R, — Mt PR B %, SR — SR AL —RERIF S SAN AR
%, 7 DES s, AES Hik. RSA B4



Java ¥ A H A F A

11.1.3 HegEXHEN

WAL — 1B A IR . H iR A ST MBS E A B — MR RERH G T,
B —ANIEAR R E W IEE E BN X T HEERAEMNAREL, NIRRT aE A, H
FUR VO D R U UK . F R R AR G, AT R LK
o 1 HRM, MUMBEEREE—BFE (UATE B R AR A RN AR A Rk, X
WY
o B2 BRIGE, CAEIMBGE— B FEEEAERR AR AL -, LRSI R BILE R
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