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FREST: BRILE

BHE>BHT HERICEIBRE, XERERUEIFET LS EEA TRE P
. XEoREH1S, 16, 17TMISE, FISHETHEEEES, X7EARKNEIEERE R
W, FIoEHRERLARMAGE, HFMEd AR FEEAFR, K2n 8RR
B, FUEFRHTREER, EWPLLRATHER, WEEA RN, K5, FI8HAH—
AT EREMM A, EHELRSES, IR HEEE AR ENITEE.

1.8 HFIXY
ARAEFIHE LM E MR, TLUBE THIBH.

* Schneider G M and Gersting J L: Invitation to Computer Science, Boston, MA: Course
Technology, 2004 :

* Dale N and Lewis J: Computer Science llluminated, Sudbury, MA: Jones and Bartlett, 2004
» Patt Y and Patel S: Introduction to Computing Systems, New York: McGraw-Hill, 2004

1.9 XEARE

algorithm (3#k) data processor ($ri#gubP g )
Arithmetic Logic Unit, ALU (BAZ 8 C) digital divide (#F{bso %)
computer languages (i+EHLIES) input data (4 A $4E)

control unit (¥4l & 7) instruction (§§4-)
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integrated circuit (L)
memory ({Ffi§3%)

operating system ({{EH4)
output data (4 H &edig )

1.10 Ihg

L] [EI_LL
AIHLEE LT, Xt RBLERT IR E R L.
BT -

i SRR EEN RIS W4 T A% AR, WAZHAT,

program (FEFF)

software engineering (&c{F L)
Turing model (& R HEAY)

von Neumann model (/3 - i S#%)

B RENDTEFRES T — @ AR ik &ay iR, IﬁLﬁ’*ﬁ?’E&‘]i’rﬁﬂT‘ﬁ"éE P B

2 il 257 i A/

e, & - iR BSR4 A iR ErfE S .

s FRAMUFRHLEI D Rl oy H=AFrBt. S RALEBE (19304 LLAT) .
P B A 4ES A~ FLACH RHLIR SR BT B .

(1930~ 19504 ),

W, - T LB B

* WRHLH3I M A : PRI, BRI SR .

s HFRHLRHES R T — 26 a8, b Beh W wT LAV 3 b #t &

cPHF TR LAV W], W T #HrIS R
&) 5y LA B

1.11 %3

234

Lo — A0 TR SRR,

2. @S AT - P R L.

3(E M TR R BU IR AL, R MR
27

4 ERTF
A 242

5. LHELHL A T 5k

6. LHRLHLA 7 6E 5 T RGMITHRER A+ 22

7. B ALUF R THRER 2.9

8

9

- EFRERAHREIS, BEFE

AP RAL P ST AR DhRERE T 47
AFTEHLR A T RERRER (T 47
10. fEE54-B AT LFBLHLY

E-25ibried ]
. BERMTFRNEET BB,
a. ¥fle X b. 14 - FHiFE
c. fai & d. #F iy - B
12, fEIFRL, + Z S A fil Bt BRIy .
a. HAZH T b. % A4
c. {Fiik 2% d. ¥l
13. fELFRHL, THEPITIHHRfMEEEHE.
a. HAREZHE B b. 1 A/ H

(] A A [

H A F . A ERER R, FRPLF B

c. {rfik &% d. ¥l &
14. £ B, F A e B R R T
Wz RERHEDRE R,
a. WAREH AT b. i A/ tH
c. fFiifas d. 354l 82T
15 fEiH RN, TR T RGEME
M,
a. HAZEMY T b. fi A/da tH
c. fiif e d. ¥ 8
16, B - DR, W TEAEif 2R .
a. WA b. RFRF
c. B R d. LA L&A 2
a. i b. #:{F R4E
c HRHLIES d. Jik
18. FORTRANFICOBOL & i .
a. il {4 b. #1EF%
c. HRHLIES d. Bk
19. £ 17 L2 GEth 47 n ik Mwk ik ie WAy i RHL S
iz .
a. Pascaline b. Jacquard loom

c. Analytical Engine d. Babbage machine
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20. fEHHFRALIES . & & iFH R AL
B — R4S,
a. fRIF AL b. Hik
c. BAgabre 2% d. #£1r
21. Bl e AR i sm S B
a BT R b. il TR
c. WikIrk d HHEKR
22. F— ¥z g p s 1 UL FR A .
a. Pascal b. Pascaline
c. ABC d. EDVAC
3.8 —RETH - BFEEYUATREILPAE—
WER A .
a. Pascal b. Pascaline
c. ABC d. EDVAC
24, -G ERAF R RO RS RRA___.
a. the Madeline b. EDVAC
c. the Babbage machine d. the Jacquard loom
25 #REFEIMESMNITRILEEIES 5
Bk
a. Bk b. %8 4L FE 2%
c. mAkBRFXIHES d BIERY%
RESIE

26. RRFEA T 2 - AL A RERR S AR LETHIEHLAh P it

AR Ay ik ) &

27, 40— & AN EE RO T BN AT LAk B Y
HRHLEHEREM A, A ATIEE KM
W7

28. Wit Pascslineit e, EFECATTSERKR
m,

29. WF R HE fi JE Pk 288 (Leibnitz's Wheel), Hff
EELTHFERAER,

30. (7 e+ RARTESIHL (Jacquard loom), HF
EELTAEAER,

3L TSR RN - PSP, HRCETTS
- PR,

32. HKEABCH L, FHRERAGHSG - inHL
=R,

33. BoE ik e st R T — iR,

34, HFE R IHATEN HLE R T — 1C 5.

35, MR - EHREIN, AR A TR A
XAt i AREE.

36. —FPRRIE S A IO ARIMIES . WEES T
HE, HXHESERL Z2L5KELSHRE
7 XEediH £ LT RS WIRF?

37. 4, W, iSRS AS LA
HAMA?



28 MFARA

FEAEI, AEMET. 3ROV G IIBIER A R TE AL, T4,
B IHRE A E RS BRI TR ., AR DH3. IENASRES. TR
AEMIFES TG ARSI, MAMIGERE, EREEFTRNRTAER "4
ERRFE: EIRHE IR S A R R AL,

E AT, S LA .

o PR RIS s

« iEIE BB LR T B

- i HHEH ARG (LI0HR),

o ffik —HERIRG (LI2AIE),

o R AHFRL (LI6HE),

- ik AERIRGE (LLBAIR),

o 45 HE . AT BN S i k3 R

o - B e L /A o R

o 5 3R\ IR A

o 5 RN R A T

o BHRAE & PR L b I E IR B [ BT BRD ,

21 8|F

WPRGE (B AG) EX T HBFAFSkER—ITF. EFRMRSE S,
BrAARINFERTE. O, ZMAEF2A) JN(52), 8245 R AR (42),,, (HRHb1]
MIZORBAARE . X Bkan [l F %18 8 s cheval fIF; T 15 8 inlequus S $5 R[5l — >3k k. “ 57
—HE.

IEMBAVEES FERTS (FF) REPEAER &, RIMEAFS (B53) XFTR%
Fo BE, RMNMEEEMESFONS (F1F) BEHREFARN, RNBFEEEHAEE
kel sin, Hrhid—+H. RMNEHAGROEFFS (K0) kx7¥TF, XE®RER
MR ERERA.

—ERFRRACLRELET AER, FHallahmizk: ELARMIEIELRAE. &
M EERRZ e B LS+ ARge, B0 M EERENETF.

22 NEBEHBFESR
RBHMFRSE D, ERFPHFSMLEMIERET KR IME. EiZRgE P, T
XFEFR
(S 528180 8525y
ERIEA:

n=t S x4+ 8 xb 485, xb" + S xb'+ S ,xb 4+ 8, xb7
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Kp, SE—EFMSR: bEE (HEBY), eFTSHSETNFS L%, KPSIRLFS
R ER, EEBINEAAREXATUNELRNE LY R, LR, bR —4
T HOE k=1, B LI B —AF R B - 151, bR S ZBFNEERsAX, W
MRS ZRFR/NER AL, tHSERERFATEAT R, AFERNFFE] —SAERL
BFRL.

221 THHIRE (LL0KK)

FEHERITIEMMLECEFTZSGETHBES. +#4% (decimal) i T Tid
decem (+), 7EEFZELGH, Kb = I0FARNMALIONTFERET 8. HEEES = {0,
1, 2, 3,4,5,6,7, 8, 9, Em#EAFm, ZRELTHFTSHEHRA T 6 B
WA, FFER, RIMEALFSEA—1RTETR, BIlEXEFSHAFEETEIHE
PLP— i RVLHCVL B IZTF S AR AR, mE3mPiHeraneE,

S

E+HEKBRLE S, BFESH:
(S 17 528180- S5 23S Do

(BED THERITER HRERES, KMES FTFES). FlmBiHe + (552.23),, 55
552.23, ERFIMSEREM.

L R¥

EHHhl ARG, B8 (BN ET) RRMNFBEMN, RIMNEAEALRE
RS, kb L, RIMERECLILAE. BRIHEBRERAD LS, 5,55, HEit
SR

N=+85_,%x10""+5,x10°2 + -+ +5,%x10°+ 5, x 10" + §, % 10°

b, SEINKM, b= 10K, EHOHKE.

HMERTFAEPERBEMNZEERCER, QA LI0MRE (10° 10', -, 107)
Fontthly. E-1BRT A THF RGP ERCERITEY.

- e v 10° 10’ 100 R
+ | 5. s..; “se 5, 5, S ¥
R R

N=2%S x107 +S,x107 + ses + S x10° + S x10' + S x10° (&

P2-1  7E+ A G b O F G B R e e
G211 LCITRZR TG RGP ERLE RIS +224,

10? 10’ 10° fir & &
2 2 4 ¥F
N= + 2x100 + 2 % 10" + 4 x10° = [

EE, 7R B IAE2{E420, EREME2ME—/BAGIE 200, EHFHEFE K
MNEmgER NS, Kk EERER.
F12.2 LITREBARTETHGIZLEDERCERIOTEH-7508, RMNELEML, 10,



14 $2F

100F0 10003 {3 1089 % .
1000 100 10 1 (iR &
7 5 0 8 B
N=— (7x1000 + S5x100 + 0x10 + 8x1) {H [

A B FRATTE T S AT L RO A RO T R B R R, BREN,., = 101, filin.
k=5, WLEXTBKEREN .. = 10°—1=99999,

2. ¥

E+HFIRETES FA/DEIET) LERNMNAATN. fln, ERZRG kK
KaTeHnsy (23.40) #%, FTLIRLEERRLE S5-8,8, - 8-S, HIETREN:

BEH N
R=4 5,10+ -4+ 8, x10'+5,x10° + S, x107'+--+5,%x10"

K, SRINHKG, b= 102K, (Z2EHHoBOMNEE, R/ BDHEE. +
il /B s T o B B oy T/ N BGER Sy Y

Bi2.3 LATEARTEE +24. 1309 B R,

10" 10° 10! 1072 {r & &
2 4 . | 3 ¥F
R= + 2x10' +  4x1 + 1x0.1 + 3x0.01 i [ ]

222 THHERSGZ (L2AK)

ENEAZEPIHEME2M I B EFREL ZHBIRLE. binary (THH) RETHT
iAMRbini (=), FEXARLP, Kb = 2HHHARITTFSEREST—T&, IS ={0, 1}, ZARE
RIS E RO TS A (r%RD). mIMTEEEFEIRFIN, BAEMEFZELL
bR (BOZE ) FAETH RN, XREHIFRIL AR FARHK, ENaFn
XEMRE. YrkmxmfiREZz—, ofifonn—FikE.

1 &%

?k‘fﬂﬁll*ﬂﬁﬁﬁ%j} == (Sl--l'“SIS{IJzi ﬁ;[ﬁﬁ'ﬁﬂ] :

N=+ 8 x2"'+ 85, ,x2" 2 4+ + 5, x22+ 85, x2' + §;x 2°

Hep, SRINHEID, b=2R)K, ZEEDNKE,

B—RFr RS EEERCER (2° 2, -, 2V, E22R R TEHHIAR
P ERLEERT T,
i1 282 see 2 2! 20 fu¥H
+18S, 5. e 5, S, S, | %+
l ! | } l
N=#5_x2 4§ x27 4+ see + S$x22 + §x20 + Sx20 {H

2-2 7E "HER ARG O E B R R

F2.4 LITERTS 625 S HA —#HHI%(11001),, THRIFERIKE2.
24 23 22 2! 20 ‘fitig
1 1 0 0 1 B
N= 1x2* + 1%x2' + 0x2* + 0x2' + 1x2° {§f ]
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EE, HEN AR AN=16+8+0+0+1=25,

BAGAF R A) —E I BRI B KRN, = 21, Fldn: 2k =5, Pzox Bk EmE
N,..=2—-1=31,

2. %%

£ Wl R h — A0 (T A/ NBCER s 8T ) mTCLHR &2 0 kG fn A s A IR R
El]i(S;.f"San * S S s, HEHES.

BRI INE 4y
R=+ 8., %x25" 4 - 48 x2'+85,%x2° + § %2 "¢« 48 ,x2!

Hep, SERINEG, b=28K, /NSO G0SER, RSN RE, &
BANOFFAG, mil—1F4s. BRI R B R(RMTFE-L,

2.5 LCITFERRTSHHGIES 755 EA 3 H$(101.11),,

2% gl at 2 iy ER
1 0 1 -1 1 ¥F
R= 1x22 + O0x2' + 1x2° + 1x2' + 1x2?% ([ [

HE, HEAT+HHIBAR=4+0+1+05+025=5.75,
223 TAEHESERSG (LLI6AKK)

RETHHZFZATHEHITRELEE, BEREHAETEHENIITEREE, RAAS
THBF S, —HRTF TSR, A, TR O HTIEEEEE R EETRALE
Fitta. fE s+ #mE s 2aEA BRN KR, EnRNEFIONE, EMZ
i) f B it AN PR

ATRARXAFE, XA TRMCERRS: HdEdF A#ES . RIOEFHEESHN
+AHSRL., hexadecimal (53 H]) FiFE T/ R idRhex (75) Fdi TidMRdecem (+),
A T F S R — 2, B IZFREsexadcimal , #RHEHL T in]#lsexFidecem, fEIZ ARG S,
&b = 163 HRI6/ TS RETR—N . FHERLS={0, 1, 2, 3, 4,5,6,7, 8,9, A,
B, C, D, E, F}, H#&WSA, B, C, D, E, F (KB&8/A5) 4%%TF10, 11, 12, 13,
147015, ZRGPRITFSHE R AT/ HEH 8.

1. 2%

BATATLAR R R A A £S5, 58, HETER:

N==+S, ,x16"4+ 8 ,x162+- +85,x16"+ 8, x16' + §,x 16°

#’q:lr 51%1’1\&}@1 b= lG%lE! k%ﬁﬁgm&ﬁa
B—fFon AR A ERER (16°, 16", -, 16"), E2-3%xR TfE+N
Bt Ry A B & Fom— 3.

164t 1642 “aw 16° 16! 16° {'ZEE
18, Sr—! ol s.t sI S‘ I g
N= $S_ x 16 + 5, ,x 167 + ses + S x16 + S x16 + S xI6° &

H2-3 fEtAdtf R ERCRER &EA—1TB%
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B2.6 LITRFRT STt HlB686%FE A+ 73 il 8 (2AE) 4.

16* 16’ 16° s &
2 A E 1y
N= 2x162 + 10x16' + 14 x 16° & @

BOGkFE R AN I R A R R E RN, = 16'~1, B, Rk =5, WX HRAE
AN, = 16°—1 =1048 575,

2. %%

RE—NKEATLARHS#S RFER A, (BHFAW L. T4 W 1E% >,

224 N\#HSES (LI8HEE)

AMTEHBE “#HREFOH AT HBEILNERIE /A A /N\HB RS, octal (/\
) IR T iAfRocto (/\)., FEIZARGF, Kb = 8HF AR SREFR—TH. =F
£ES={0, 1, 2, 3, 4, 5, 6, T}, LZRGEHNFFSE L/ FHHEBE,

1. %5

ﬁ{nqblmﬁﬁﬁﬁ%ﬁj‘:S.&—I"'SiSu' ﬁiﬁﬂ‘ﬁi{]

N=+5.,%x8"+8_,x8%+ - +5,x8+5,x8 +5,x8°

Hep, SEINTEN, b=8JK, (RHEINNEE.

B—FhFoRAEREM SR ERCER (8°, 8, -, 8), E2-4RRTENMNR
HhfERIERIOR— T,

Sl-l 8!-: ] “I sl Bﬁ mia
+| S, Si-a »es 5, 5, 5 | ¥
! | l | |
N= 25  x81 + 5 =B + sss + 5 xB + 5 x8 + §x8 (f

E2-4 ENARBARETERACEERT B
$2.7 LATEART 5+HHGI%6865FE K\t Fil%(1256),,

8’ 82 8! 8° frE&
1 2 5 6 e
N = 1x8 + 2x8 + 5x8 + 6x8 (#H [

R, MZEEEHIECAN =512 + 128 + 40 + 6 = 686,

AR AR A\ SRS A BB RN, = 81, Flan: Rk =5, Poax M EAERE
N, =8—1=132767,

2. E %

RE—-ANELEFIURANA#R ARG R, BHAEL. JAOFHEELE.

225 AMIBMUERGNG

F2-1RAFFETRHIAF IR L ARLER/DE,
F2-2@oR T #1578 ki vp 288, 7 P 6 A4 BAD, /A 6E A
A, e b dl A LOUE R LA B, N R AR B AT



# F £ # 17
#®2-1 AMIBURGHNE
E. 3 i # F
+idt il 10 0,1,2,3,4,5,6,7, 8,9 2345.56
B ri 1] 2 o, 1 (1001.11)
Akl 8 0,1,2,3,4,5,6,7 (156.23),
+25 i H 16 o,1,2,3,4,5,6,7,8,9 A, B, C,D, E,F {A2C. A,
£2-2 AMIBURGERNYPULE
-+t il | At il # ik il kil il AHE e
0 0 0 1] 8 1000 10 8
1 1 1 1 9 1001 11 9
2 10 2 2 10 1010 12 A
3 i1 3 3 il 1011 13 B
4 100 4 4 12 1100 14 C
5 101 5 5 13 1101 15 D
6 110 6 6 14 1110 16 E
7 111 7 7 15 1111 17 F
2.26 ¥

RNB\BEMEMFAH —FHRREPOBFERA D - RETOFHIIEF. ETRNE
B ARG, VRN T A e Bt e e B . R AR, R RR A AT Il e B
{oE i, Bcfis, R fa] i) 8 it adk 47 — R 55 /\ I B 7Nt 2 (R RO AR LR e

L. R fe it w2 b #] o 45 48

3K o e T B R AT . AT 1 WA A LKL A U AR 4 b A o B SR P (58 45 B 32k
hR s, BEEREE2-SH,

53§l A
C -~ G E) P E] ]~ [ e
S RPN b0 5 g2 ees o fir B &t
S, 2B Hase + Sy b+ Sn"‘;: + IS_st—'+ S B iwes # S, x b"l %
il
Bl2-5 {E & 3] - w5
2.8 T i R an el R (110.11), 5% 30 S 3 i) $26.75 .
— 4 1 1 o - 1 1
ﬁii 22 21 20 2—[ 2—2
£y LR 4 + 2 4+ 0 + 05 + 0.25
+ it 6.75

$12.9 T i B A anfal #5 7Bt Hil B (LA 23), St oA -+t il 8
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F2¥F

7 Bt il 1 Aud - Zii & 3

fir i B 16' 16° 16~ 1672

By G5 R 16 + 10 + 0125 + 0012

+dkdh . 26.137
HEEEA TR, BAA3I<167=0.01171875, Y& AL ARIf /1 (0.012),

Hugh L3 % 1677 ~0.012, ¥ FF0mt WATHEHRHLITFRE LA/ [ |

F12.10 T o anfal R\ 2E G35 (23 17) R #0041 2 w5

G 2 - S 1 7

‘ﬁiﬂﬁ 81 SIJ 8—1 8-1

RSy R 16 + 3 + 0125 + 0.109
+iE4]. 19.234

TE+EHlH(23.17),~ 19.234, F—&, FATET =87 =0.109 3750& LA =
2. bl 2] LAt Hl 6 H AR

TAVRESEH e B A B e e . WEM A TR —RRATEEES, 51
T/ EEhor.

(1) SRy

e O sy A BT FERR . P2-60R Tt BAIUMLEE, HAMER A4 HUML
B, REBUMLERIEE fTLAR %M 5B,

B N
o @l )

( B2 H o ]

* Wi N B Ry
( FRIEERRIR Fibr: S0 8 48 8 55y
. HER
Wk
—[ Sk B

[k 4 5

| EE 5
= T Hin

FE2-6 it ik i i 88 B A o B Akl
B FR Bl B AR, CF BRLAD

Bk 0 RS HOBOCH B 4. BATESIRE [0 —{f—ere o b0 R ©
g kR, B SRR E B A A EEEE i
* D, bi Dn] g

H iﬁ
. RBEABENLL, BEAFHORE, : Ak
M2-7 8% T KA EE T anfa e 2w, e FARRE

T i — 26 5 F TR E2-7Fr FE12-7 el 3k ) R e 4 ) e il )

D' D,, s




# F £ # 19

BR:OPUR =N
P21 TEEEAS TR A S BGS R RO S BOMXA RIS, —
ESFIERLL2A R RS, bk, R3S =(100011),,

0 — 1 «— 2 «— 4 «— 8 «— 17 ~ + 351
| ] l ] l l
1 0 0 0 1 1 i
F12.12 T e s an {a] R otk i K 1 268% 40 A A\ I B . BT S SRR LIS R EI Y
Mfna%, —hkB, £RE126=(176),,

0 — 1 «— 15 — |EEE 33 il
1 l |
1 7 6 /Nt il L
$12.13 T HEiER RIS 1 2685 ok dl B . T — s LT HRER L1615 8]
IR, —hEB. HRE126 = (TE),.
0 — 7 — EEER
l |
7 E +75 2t il |
(2) /B
NEER S RO (L W BE FGERE:. MNP HHGIBN/NETs AR, CHEBRITMBEN Y
FIEChB#, BIMNECR—AZB4Hk, BREREFRFEHFHIER. SRNVBENHEA B
A, m/hEER o AR, E2-88 R T iZid #UMLA,

s ? RN |

( Bl =9 H b )

( - an) %o rvmAN)
RECRUBSERER ] 5 semuotn i
R, B 0K F bl (i 08

A B B
HErfu&il

(SRR E]

| B
31 Hix

BE2-8 S4B S 2 ) 1 2

E2-9R R THESBKERZFMEHFE HbR, RIMNER &6 FF THE7-mE2-95 =1

SRRV NSy
BAH IR
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FELLb F
T_ I W
F. fJ‘&&ﬁ‘}}
1 | | el ' S: #
D: Hi
o[PS D, D, +-- D | D, AR
EE
f}\&}i{q;jhun

LAl TR,
PE2-9 4ok R /B 2 B K fib 26

B12.14 52k 0 0.62 55538 Oh " Hil% .

& ECHO.625 A BRIy, EGlIFEAR/EE AR, XBREL2AK. £
—AE BT S. ESR2, HiEFREROBEF/NEES . NEHIBEGL, B
MoBEBREHNTE. /B AH0, SCARE BRI &, & RR0.625 =
(0.101);,

+ 2

—~ 025 — 050 — 0.00
l ! l
- 1 0 1 =)
$12.15 T EET A ] 40,6345 Ha S /\ it il B B RS R E /e, &5 R 4E0.634 = (0.5044),,
+itd [PEEE] — 0072 — 0576 — 0.608 — 0.864
l ! l l
Nik®l -5 0 4 4 m
B12.16 T @R o 080 78 68 o b, BORSTREI 0B, SRE
178.6 = (B2.9),s, &, LLA16A KN ERaiFELLLG,
3t il 0 — 11 « . OB
l | l
Rasiid B 2 - 9 -
F2.17 R BEdIE GR¥/NT256) #h A — s ik, R
Boor WL T 5 itk il i B B R g AIFD,
ﬂiﬂ 27 26 25 24 2] 22 2[ 2U
+ddItER 128 64 32 16 8 4 2 1
{56 JH i 2 WY ARG #1652 3 #%2(10100101),, #0F B
+i##E1165= 128 + 0 + 32 + 0 + 0 + 4 + 0 + 1

—#6l 1 0 1 0o o 1 o0 I .
BI2.18 453 BRI MARE, AU F5 ok T LIR30 BN 48 — 1
i E& 2 272 23 94 2-$ 96 2-7

+i&ﬁ“ﬁ%i lf} I'Ill-l I"-H !‘r‘lh I'III.‘Q I‘Iiﬁ-l l‘#IZJI
i FiZ R T LAR#527/64 4 " 2L Hl$(0.011011),, ZnFFr7s:
_I__ﬂﬁ“ ”J"M = Iﬁfﬁ-’u + BJ,rM + sz-l + I,,l‘:_.4
T + ¢ + o o+ Y
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FRHE 2t 3 A (A HES X L4y B

5t T = 0 + My o+ My o+ 0+ My o+ g

il 0 1 1 0 1 1 [ |
(3) oM E

EfE S MR hl B H 6 2 a7, FONFEMEEEAEE. @itk = [logN]HY
*F, RMNSTLURT - EEMEBOEE, X [x)EkER/PHUERAKTHEFr (X
MR xS fR), NREIZRBNHHEIE., Fltn. TR+ 234TE BT B 44 A 48 AL
¥, TR

a. +tdl. k, = [log,234]=[237]=3, BEfH 0.

b. —it#l: k, = [log,234]=[7.8]=8, [H4234=(11101010),, FRLLIE®.

c. \dEl: k, = [logg234] = [2.62] =3, A HA234 =(352);, FrLAIEW.

d. +uEfl: k= [log,234]=[1.96]=2, HAH234 =(EA),, FFLAIEH.

MEFHHERTEEEERNHEER, & LMRGXKTmMitHlog NHI{EE.

3. —d# Wl -t 6 AR

TAIRER B N —SEHl e B 70k, R ZIRER . X B A 7R 5 - 2k il Z 1R 47
fE—Fpxzk.: b a4 a2+t mhfy i, E2-108 7R T i m i,

B.: dbibiEes () H: 7 bl s

|B- BB B, * |B, B, B, B|B, B, B, B,| —itl

h h

H, H, H, it

BE2-10 3§57/ hley o

#2.19  F R AR 5 $(10011100010), 43 A<t dil %

M el se e HHE 4 — AR . 100 1110 0010, 88 /cih —41 vl RE 2 154
A%, FAVRBFE2- 20 /REN BEd % B HRA T+ 28 (4E2) . [

§12.20 5+ dHEI%(240) A% R —BEHIR £ 00

BB Ot B e A — R ) I B . 2—0010, 40100, LLRC—1100,
24 B E2(001001001100),, ]

4. i dl— N\ H 6k

FAGER T N G EE8HR T\ S, R ZIRR, X2 R Y 1EX w4~ 3t &l 2z 18] 7 1E
—FpRFR . SR ARG SRR AL, E2-11BoR T iR i TR

B.: HEHIEES (fir) O, At
B, B.,B.. ses [B, B, B, B, B, B&} i
o, o, 0, At
E2-11 ikl S IR T

$12.21 TS A 2 6 e (101110010), 54460 A /\ il 4 .
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fR B3 HEHRA AR, RIER2-2FRIEX eI —HEREHRE T

A\ S R AE(562)4 &
B2.22 5(24) 4050 —HEHIER £ 17
B HEA/\SEHEED S BN R SRR, 15F(010100),, [

5. At # -+ b4l e HaR
P8 MO 0 B N B A, Rz aRAR, BANTETLLEE A Ml R fE bR Ir
Ag. E2-1285-T—4HF.

[ a 1 1 6 | it

T 1 T -|:‘-|r"—r
100001001110'7}&#]

8 4 E SRt Al
E2-12 A 57w iR

ZA T -

o MABERISEE] A3t bl, FROER /G —dHl. BB EAERI—A, HE
aviin by A

o A EE R R, RS Nt R O H, SRR, $RF
AR X .

FEM—NER B —TERAERT, mERMNMEFRAGEUMRERKE, REERER]
EHERAGEPHRFRAIMNBESAE/NEE. Gltn, mMEERASEP N MERZ EH6
IS, BAEBRALFRMNBMEZFER " HHBEMOR O EE. A%, RIXELL A
e FR ek (A8, FERFASE S B RMREAEREb 1. £BFRFRYH A REAEE
bz"_‘lo lttbz'_lgbf_lu ﬁﬁ%%bf;blk: ‘lﬂﬁ%

x=kx (log b,/log b,) 8 x = [ k x (log b/log b,)]

$2.23 R THBIEES AR/ N, AT R RKR6A B Ry 1t fil R .

R k=6, by=10, b,=2, Hx= [kx(log b/log b,)] = [6x(1/0.301 03)] = 20, HAKRY
686+ E HIE 999 999, H H B ARI204L " HI %A1 048 575, &R, w[LLAH 196 &RTHY
BRI ¥R 524 287, 2H0999 999/)\, H LT E20{]. |

23 FUBHHFERS

REFCEARFRZEHARETRELS, ERNEHEEOTBEAMCLELK TR
gipteie. EBUBFRENRERTMOEFHS, BIFSHETHEH. BEEFSHL
AMMrEER SHELA—EMFSHERBEN., HRHIZEFOE, RIHEFERS
FoMEHM, ZRERFRTRA:

Si 108255 ¢ 5_,8.2-8,
HHEA:
BB INBLER 5y

n==x 8 ++85§+85 + S, +8,++5,
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5 A SR E] AN A — L Fmsh, 224 B0k,

Bl2.24 FORFEEVECEFREN -ITEHTF. ZEHHTFOANEH, FHERM
—HEMB6tE, ENMEGTLSE. shRIEMELGYAPER. ZRFREAE—EFSS
={l, V, X, L, C, D, M}, 81 SHBR{EMER2-3F=.

F2-3 FOUFRGMFSIE

s I v X L c D M

] 1 3 10 50 100 500 1000

Ak —AauiE, AT E AR E RN R S A E b .

) H—THFEMANFSO T — AR FE K ERNF SRR, XEe{E 4.

2) Y- HAEE/MENT ST - A RAENF ST, FXBER/NME.

3) RS, <10xS,, MFHFSSAGEHAEFSS.Zh. Flin: IFVAREHBAECH@E.

4) iﬂiﬂc_ﬁﬁ. Eﬁfh??f% (BRILMVAMO R B TS ) TS — 4~ L m#EFr R amFELA
1000, f#l4n: V =5000F1M = 1 000 000,

5) REFPL AEHAENulla (%) RREFOMSE, (HP L FEL RSP0,

THERT —%FO¥KFrRHE:

111 — 1+1+1 = 3

v — 5-1 = 4

VIII — S+1+1+1 = 8

XVIII — 10+5+1+1+1 = 18

XIX — 10 + (10—-1) = 19

LXXII — SO+ 10+10+1+1 = 72

Cl — 100 + 1 = 101

MMVII — 1000+ 1000 +5+ 1+ 1 = 2007

MDC — 1000 + 500 + 100 = 1600 [ ]

2.4 HFEW

A XA EEE EIFMmEe, TS THH5H.

» Stalling, W: Computer Organization and Architecture, Upper Saddle River, NJ: Prentice
Hall, 2000 ,

* Mano M: Computer System Architecture, Upper Saddle River, NJ: Prentice Hall, 1993

= Null L and Lobur J: Computer Organization and Architecture, Sudbury, MA: Jones and
Bartlett, 2003

* Brown S and Vranesic Z: Fundamentals of Digital Logic with Verilog Design, New York:
McGraw-Hill, 2003

25 XERIF
base (Jig) bit (fi£)
binary digit ( — i il %85 ) decimal digit (5% D)

binary system ( —#t#l &%) decimal system (+#EHIFE%E)
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hexadecimal digit (72§l #pD%)
hexadecimal system (75t ZE %)
integer ($5%z)

nonpositional number system ({Efr B{L#F F45)

number system (¥ FEF &)
octal digit (/\3# H1%5%)

2.6 IhES

octal system (/\ 2l &4E)

place value ({I®E &)

positional number system ({rE{L¥THSG)
radix (%)

real (%)

Roman number system ( % 3% F &%)

BFRG (RBSRGE) ERMFFNTFSERTBTHRARL.
A BRICB T RGP, BTFEPHFSHESEOMCERE T AErME. 8 MEF - MIEES

ARk,

BB FAEEAARNBETHS, BMFSH —1TE. BEEFSHSHMNCEST 5HE

k¥, M TSmEREER,

s fEHdEHIRGE D, Kb = 10FHRHI0ATFS kFTm— A8, ZRE PRI S HFRA 6 85D

RALFFA K,

o fE T A, KD =2 H AT S RAn— T . RAREPRITS WA Rt R B,
s TN H RGP, Kb = 16 AR T SRBR—IB. ZREPHITFSH AT/

B,

« ARG, b = 83 MSA TS R AR — . LR RIS B R\ BRI,
« WATTLAMNAT eS8l 2 . PR BcRS AR LA /R U8 A 40 b A9 (o0 B 8 H ok 3 75 8 £E -T2 il

ﬁﬁu

» FATEBH-AWBEHRI SHFENETER. TEATTR: —2HTE%HS, 510
T/ B, BB HEER, B RIER,
* FBCEN GRS OGERRE S, RZIRA. R E A SRR te A 2ot b

li—ﬁ-n

» PPMeE N R B A BERIIREE Sy . RCZaRER . 3O [R] A 0E ll i B3( 1A A R\ e 1

2.7 %3

g3

L EL—AHTFRE.

2. Bl BALFdEtr BIL B R4

LEMUBIEEFERG AR EY. MEEK
TEHKPRESTSHERATLEXER?

4. W +iEdl RS, A LFrfEdecimal? ZF 4
HIEE A % 217

5. ik R RS, A 4 FR{Ebinary? ZRHEH
[ 2

6. Mk AR FRLE. Mt LFRiEoctal? ZFRLRY
KR £ 7

7. Gk AERMESL. A 4 {Ehexadecimal?

ZEREMIEZEE L7
8. At & ZathilFn S m T RRE S
9.+l RGP 1A S Fos Il A4 PR L
fi£?
10. AdE# B ISR R R RZL DAL
fir?
Z R

1. it fill e F b e R

a2 b. 8 c. 10 d. 16
12, Zilt ¥ R R I .

a 2 b. 8 c. 10 d 16

13. MG HI T REPRIRE .
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a2 b. B c. 10 d. 16

14 FREEHSF REPRIRE
a.2 b. 8 c. 10 d. 16

15 ¥ i+ it W B BOH R OR, R EES

b,

a. & b.

c.a, bETMET ST d.a, biEIn&EiEH
16, Fe i e Wl /DB b EbRE, I BiEL

b,

a. & b. 3§

c.a, bEF#EIAAT d.a, byt H#N{EH
17. LA B Rr e om ik R B IR ?

a. (10111), b. (349),

c. (3AB),, d. 256
I18. UL FEpFp & mE A EIRA?

a. (10211), b. (342),

c. (EEE),, d. 145
19. CLFWBRh R R s iRm?

a. (111), b. (364),

c. (EEG),; d. 221
20. L FHpRh R iR IRAYT?
. a. (110), b. (141),

c. (EF),, d. 22A
21 LA WA~ 5 Hil % 1 2% (57

a. (1110), b. (C)4

c. (15), d. U\ ERA A
22. LLUFWRA- 51 il d24 S Ay

a. (11000), b. (1A}

c. (31), d. LA E#AX
%38

23 45 F Y —oE R A ch s, AR
HEHITEILR.
a. (01101), b. (1011000),
c. (011110.01), d. (111111.111),

24 4 TR R LTS, THEER
BIHBHITRLR:
a. (AB2),, b. (123),
c. (ABB),, d. (35E.El),,

25. 4 T P A BB R R O) RIS, AR
HE iR R

a. (237), b. (2731);

c. (617.7); d. (21.11),

26. 45 N b SR OH —SEW s, SRS
HE5HHRLR.

a. 1234 b. 88
c. 124.02 d. 14.56
27. 45 TR B s, AR
HEHHFSL R
a. 1156 b. 99
c. 114 d. 72.8
28. 4 T 9 Ewl B o ot s, AR
HHGHIHETRE.
a. 567 b. 1411
c. 12.13 d. 16.5

29. 45 TR AGERIEFEHR Y ARG, AR
HHEHTRTE:
a. (514), b. (411),
c. (13.7)g d. (1256),

30. 4 T IS wl A ok A\ s, THIUER
SHSHITRLRE.
a. (51A),, b. (4El),4
c. (BB.C),, d. (ABC.D),

3L N A R IR ) A\, AR RS
HE5HitRTE.
a. (01101), b. (1011000),
c. (011110.01), d. (111111.111),

32,8 T A hl s S AR S, TR
w5 H IR
a. (01101), b. (1011000),
c. (011110.01), d. (111111.111),

33 45 A R R R O R, BERIB2.17
tpitieh B —fhA i, SRR R
a. 121 b. 78
c. 255 d 214

348 T b W Bk oh b HI%, (EM(GI2.18
diHERI B —R A&, FESHITRERE.
a. 3%/, b. 12%,,
c. 4%, d. 12,5

35. fEnE bR (L BIL B Rih, T AT EIDE
TR B BTV -1, Sy BIFRIMLAT &4
il 6™ B hD iy e K B F
a. k] b. 32k il
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2 F

c. 7Sk d. /\ %l
36. AdEfTEER, R P& MMERPEE RS
h BT BN R LR R R
a. 54t 4 6 4 2 — 3 il
b. 44~k il P A 6 4 /\ 2 il
c. TANit il B A 8 o 1S il
37. Aadtir e, R TEREMERDPEHRARL
oh A B i D B S
a. SL I 1 4 B 4+ 53 4
b, 34~ /\ 3t ) B R s 48 Ay -3t il
. 345 o i S e e A - T
8. TRERNFES /8, #FHoBE2ZFK
(1, 2, 4, 8, 1652

BEMEE ESE || RENSE FNSE

0.5 i 0.25 Ya
0.125 Y 0.0625 Y
0.031 25 Y 0.015 625 Hea

B, BOAMEZAAENLARR EEM /D
. fl4n: 0.62520.5 + 0.125, EEE#nk
0.6257]LAS BE, + iy

H T Bk T oA 20 T ok VB

a. 0.1875 b. 0.640 625
c. 0.406 25 d. 0.375
39. (o AT T O AR 77 Bk . 4R PSR OH i il
ﬁ:
a.7.1875 b. 12.640 625
c. 11.406 25 d. 0.375

40. FRH T P 2 o B o i -
a.b=10, k=10 b.b=2, k=12

c.h=8, k=8 db=16, k=7
41. FeH T 176l 778 B ay /D g .

a. /AT 1000 b. /»F 100 000

c. /o644 d. /hF256

42, — NN F B BT LR AL AT kA B i %
ARe SR ST UL & 75 2 B A Bk
a. /T2 S R
b. /T 107+ 2 il ¥ 4
c. /T8 /\ i i 4 e
d. /T 1675 2 il
43, /T EFEME 2L RREL = 256, Ff1EM

256 TS RFIEFG TS, iFEER
B T 0B255 K R — TS, Wh
EGHEARMFAS. hatZi, FokES =
{0, 1, 2, 3, -, 255}, ZZEGK IR FELR
LAS,.8,.5,.SaX Fha T~ FF SRR 3~ A B AL
ZAGHATELESEMAMAL (R2RE6xE),
fl4n, ZFSF M —~Hhl210.200.14.72, %
r F 3281 h 10 x 256° + 200 x 2567 + 14 x
256' + 72 x 256° = 180883016, X FEGH
&k H ik,
5 T 1] B 5 0 e -3t 2 £
a. 17.234.34.14 b. 14.56.234.56
c. 110.14.56.78 d. 24.56.13.11

44. {if — 4 7] 1T v (] 465 0 b Ak th @] LA 28 7 ok fr 48
. EXFER T, R32MIFR—Hoht. 7E
A S M A — A S B, Ean.
B hE10.200.14.72, thaF 55500001010
11001000 11001000 00001110 01001000,

Mt #Fem T 9 E Rl .
a 17.234.34.14 b. 14.56.234.56
c. 110.14.56.78 d. 24.56.13.11
45. 5 55| % o S {E 9 8
a. XV b. XXVII
c. VLIII d. MCLVII
46. 40 T 7 T B R A P D
a. 17 b. 38
c. 82 d. 999
A7, $5 ) AR B O,
a. MMIM b. MIC
c. CVC d. VX

48. BSfESCMH A M T 67 B (b 3kl (LA20240K)
HTFRY, MASBRET A4, hiA04K
Al HE R B A il (7 5 F F- 4R F BB — 2 K %k
%% S (E 920471 5 e Sr 7234 31 R A 1
2L, ZRENEHEFTEETERHFSO,
E—1%%E. BT fasE—TE (f—1
BEpn) ., LR —18H (—4ET1)
For5, AFARKTINESF, FE8S. &
Do ™ 8 ELL TR M E . Hithgi2,
123, 452F01256/F PO Hi 4L v AR g A 4.0

49, [MELIE X R R T H L BILSF AR5, A
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L BT AR, f{ARR T (iR -k
AW S F . HH &R b6 LA +Ed
(LA60hIE) BFF4. ZKHASE A TiE
FMEE. flan. 1/NEA605r 8 1438h 4H60FD,
[RI#E, 1BEA605, 15346080, {EAEAbHY
I EBEERAFZETS (BW), #IMNFLE—
TR ERe0HEHR R AORFFS . (EREEL

fe NiRAEFFS0, i Hidid & &R L 10R2

TS K MSITFF 5. EREFFMRFELL

TR E %

a. FEEEBTFRa iR . 11291, 3646,
3582,

b. ff A FF SO RELH B MR @, EHEH
F FGER dn AT i b A (R] A 7



B3IT HEF N

IEMB IR, HRILE T REAKIECELES . EishmEBRZar, RINTTE
HRB R rsrtt. €45, RINTHEARMMEREERL L ENTR MM FEETRILFN. £
BATE, FATUHBR AL A BB an Al 12 HIEAR 1 .

Wit A BRI, S LR

» B B AP SRR A IR o B 2 Y

» fifsd A~ 5] B B8 an el LAAZ B AT R TE LEREHL N D

* fE AR BB AR S XA AR T R

o fi ik B B AN (o] LAFF 5 Imae o} B M A7 5

* dilih e R An T A — B A MDA A il

o fit7 i SE B AN AT AR b AT il A8 LR

» 38 SCAS dn (el i & RS (6] B e D R GE A R EE LERHLA

« fitd FH A LE LR, BATRSFAEET RIS

* fili o B {0 At e o o A o B PR BRGKAF RE FE TR LA

o fif R PUB AN (AT LA B AR B I ) 2R {E RO SR A R AP RETE T RAL .

3.1 HiRAER
w4, FRCARAERHE, . RF. XF. FMEQMIUE (2LE3-1),

[ [ I ]
% A Egl] R HLH

B3-1 A lwl2 B iy %dR

AT ZGEBLE T 2 AR REIERT.
c TEEFEMHUREIWMEZLEEMNELEE Y. #TEARERE, KRB =AFE,
s T RATR .

* STERFARAMNE, XFCBEBFEATRIEEARLECE. BT, &
4, MBREE,

* HEHLRAE AL iR . TR TEAGE R B o, R RTLME R F 1R A 80k
BAFH R,

s AR EERFER TR ELEARGEER. Q0. YWEs, HoK, .

» Befm, HEREILA(URE AR B, R QR IR R BT B B MR BUE R

S
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HEIAHMAHE

Fi A HHEALAP SRR B 8 R p B IR B0 R M 9 — I BUR RoR M i/ R A TE LR, 4%
A RS HE L B E e . X i AR A R X,

1. 4z

fiz (bit, binary digitf945 5 ) RFMAEHRILPHIB/DEA, ER0HK], IRRIEEH
—RE, 2ERERELTHHREZ—. 6, FRXEL4 EELHF, HIRFA LR
&, OZRWiARE. BT RBMIT— L. STER, — I HFXEFE—TINEE. 4
K, HHELHLAE R & R & R A DR 1 2 e 17 B i .

2. {24k X

ATRIAEROAFEET, MixERCRK, 22— F7, AidskRAER, E3-2R
TR AR S, EROMIMASR, IBMERE, MRARNTEFME —AHl1e)
A AR, MATEINBFARX, MRAENTFEFHMI000/ LK, BA 1641, H
2 TE16 000 FF 3. 3@ W R BEABMIMI B HAR A1~ FH (byte), HMAF (word) XA
AiERAE R,

L0001 00101 L1111

PH3-2 st
@33R, BTAREREERNERE LR EAEEFi#E THES.
B+ 65
o o)
A g S frifas
wome | % (Gi600001

F3-3 A [wl 8 24 B {5 i

IR A RES (SR, Nisd ERFEFARTLLLLB A 01000001 77 fif .
SR (E ABCER T, RIFERSII B W LA A 565, HLlh, REMMIEKFATE RIS ER,
ok, EHPNHS SR, HENLATEEEFRA XS LTI CNR N E MR
KK,

3 EERS

AEHE AR, BBEFHIHEIL ZanA Y s kS, BEERESE 1T ZM
F0, FUARMARNEISTERR.

L
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4. 8 iF Kl Fe ) E

55—~ 5 HAR A RIS A SR BRI R EHR B M 2Y IE . FRAFER FH A R
XA TS,

3.2 TFHREF

FEF R BN T b Z AT F R h Tt HIR %, mPE2FEAR. AL, XBELAR
A~ 1) B iR e -

1) T SR F .

2) nfa] S 7 —+E B

AEFMBETGCEFS B, FEFRMEETE. S T/08A, THRYLERMFARES
FornFik: ERMER. B—FHTIREFHEAREFE—A /NS, B MR
fEh LB f—Hr A /b s .

321 BN

SR SIS (BN A /NSy ) . Bldn, 134F0— 125 B 8if 134.23F0-0.2350 A
2. BEOTU#SE N B A REENYT . MOSEEREAD. Bk, ERRREHT
g, mE3-4FTR, EXFERES, NS ERER, (BHAFE.

[o] T JofrJrfrfJofojofr]ojof[1]1]0]e
FERE LT 1

B

(AR

E3-4 BNE S TR

B, AP (REF) TRedEEAEA /BB H0RSLBTF . X R THERAER, Bildn,
BROAKLAEFEEE CARBORF#. A TERZFATELNSEF, ERHSHATFSH
BRI PFELEA RN,

S N e T T o e I R T g DT AR

. RFFAFE

EHSBEEANRFTSNESR, EHEE N TR LB K ZE, i, AR
fEETSXANTCEARAESER. B%, HREIHEL T -1TEAKELHSBENER, AKX
X452, ERELRL (2-1), TEmETREI b o RATRARLHSBEN A%,

(1) FEXTFEBE

1 LA T 2R A & i E 5 B

o BT R .

o AR TR BN Bnfn, WITE R BEM D30, EEmESBohntl., MR

KFn, EZBEILHETHE. FBELMOEREE, ZMNEREHEXHENE.

3.1 B ETES(IAFfiE T,

R R h R B (111),, hnS/NOfE BRI E A8, BN(00000111),, FH#&FiX
KR FHE T, 8, AT ARHTRIBIZEEE SR, HAFEMEETEILS.
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78 4 —HE — 111
fEZc il ns 6z — 00000111 =
B13.2 S8 TFRETE 6l iE T, |
B EEmEEEE ) —3HI(100000010),, HN7ANOFESRIAIEUS R I6fIFE Rk, HIEH
(0000000100000010),, -4 iZ¥ B 7 il fEAF R BT,
82584 2 — i fill — 100000010
fEZe 30 74 - 0000000100000010 u
(2) FERETSEK
B IEEERA T PO ERXA AL B R A — T FIR E T S8 .
3.3 YiEMIEALFSEREFEANTPAI(LE001010118f, MiHiIxE R BT 47
R (ERS2EMMRE TR, IR R L ST S 43, [
(3) #Et
B hA A (BRFEfE s crfr A% B) AURREl, sTLARAMBEEEEARA. EnlifFiE
Brrd, RIOTRTLAEMER A S B UAH0FI2 -1 208, E3-58 R TERoFME AT -1 =15
FB B A MIARFPRR RN, flan, REBEEIEF#ESR P, GREHMmE9,
S A TaXFhFR M A . Fon e R B 20/ B/ ML 8RS 6L, Bp20 = (10100),, FrLAit
B EEE BN, HREEADLRI40L(0100),, 25 N5 FIF AR 7= A4 4~ & 208+
REF. B3-SR RT A ASREXPER.

RE-ZR:L 304 L“Je i ; wﬁﬂ‘ﬂ{;_@” 3 ]j{“ rkhe s
e R e S e S e e

r T T T T T T T T T
0 1 2 i 4 - - 15 1 17 18 19 20 ..,

0110
1000 0111

PE3-5 JETFS 8 B i

(4) EFFS¥HEAIMLH

EFSERFERETURBFHENEE, BATLEFRBUNTS. ERE®RERF2
R G e E AT AR R il #r. RAEMAAR AR, BILUMAEHSREERRE. AR
BLanF .

o it B HBATHBE, TEEAWK. FTTEAN (FR0) FiEHK.

« F it FEUHEHES, EAFHATHERT B AFRERTHEL. A AR

0 (TEfEBME—AFY) FREIENMFHRSMAFHENMLEYR, TXBERELAITE

HF . FHEMFSBRTLIRR G TIE, )

e A VA RIEMHRINLMEIERTY Ok, B, FHmlhE) £
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A AR, mILABRIE A ETT S % .

2. H 5wl ATk

RAET S g HAEW EFERE P HEAER, Bz TFEFREIL P TR L,
IEWT—Hprk, B, BAOEXREEHZEiTiSizgX. ExmAEd, BT LS8N A
HIEE (0F[2°—1) #im B2 HMENFEE. & RIERYE, FEIr&REgH. Flin.
nA4, 1476 EZ0000F] 1111, X A4~76 6 #isr HpE2 . 0000F|01111LL K 1000F| 1111 (£ 1 E3-6).,
A EAREAEMMANEE. 8, MEHIAEEENEGL, 5L TIE AR
BAMR., SEEREZRSLEFTAMTO0; E0 (0000) F1f10 (1000),

[nnon 0001 0010 0011 0100 0101 0110 0111m1ﬁzmm

0 1 Fi 3 4a S 6 7 -0 =1 -2 =3 -4 -5
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MPEG (iZzhBERERA) frlki— MBS, ERMAEH4 100/ AL RERA 16T, &
FIFS5FI705 600b/sHIfiidR, F{ERAL NHLERBNGE BRESRS SEEITES. X2—
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WHAESE, SERESSHR, SREI15E,
3.5 TFEER

TR R AR ERAHTRMEA: LRARXER,
3.5.1 -j'(-,ﬂﬁ

UHANFEEmELEG (WBA) B, SARTEHME (RE). —ikBEA K
AR, KUTHFMELE. TRIMEBEEE (&%) BEREL, mAREMREL, X
B EBARTFERSE. Af, IAHRTREEREREAR#. BARARE (REBHGRD
nH). |2, BIEKES BUIMEER, BMRRREARBNEERE.

1. A7 A

st TR, EEKRAMES, RNEREH TEE TN A RIEZRFEiLFEL D
fE. FEGRCEPVPAREFRIBIE. mERTELES®E, ARASFHERALE K S
W ESR,

2. BHEA

MATRABREACCEE, WEEEE, KT RIS H AR RS A
SBERAY, A B R e T A0 AR S anfe] 3t Y £k M L. AT HRES A A [8] 26 B A e e n i .
—SEm L, g, =I5 (WAURGB), % — {0 (X p; i 2 B,

(1) H¥EA

HAT@REGEHHEAZ —HAEAFE, BER24 D —EE, FiZHELS, 84
=Jifs (RGB) #&m h8fr. HAERKA G ER ATLAFRERO~256 2 RIAI—/A- %, FiL\&
FiF A E H0RI2SS 2RI =4 FFn,. RI4EA TixEATH T 25 EM31E.

R4 EXHAFEH—EHE

ETRED i [} 144 [ii§ &) £ [y #
<8 C5) 0 0 0 = 255 255 0
1 255 0 0 HE 0 255 255
=30 0 255 0 L 255 0 255
g i) 0 0 255 SR 255 255 255

H#E: AEGEAFLAURM2YEI6 777 216856, R52, SMRENCBEERXYE
EHEhz—. .
(2) #3l6 | ﬂh_f*.!..

HEal{EH T T16005 M@ E., &£ MH i 2
EFAEEmRAMBIEER. R3e (RARESR)
A AR — sy, iR, BONEARKF BB
KA B R — it (G R256R) Hntim  F
IS, Mk rE AR 0RI255 ZiANIE, xRk
LZERKTRHAMINOESE ABRLBHE, H—KkX B3-17 #EIBE5APENKR
FAZIb 18 G R —2, E3-177E TH GRBE,

HEIMEARDS TEEFE R EFEENMOKER, B5IGEEEFER2S6TE
81, XEESMU R EEMNBRE, Blin. — I8 R EADHILE R JLTES005 @ EHE—

16 777 216

H¥ER
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R3IxSESTHM A, DT R RER&HEXERIEENINEE.

HEgfH. 3000000 x 24 = 72000000
#ol. 3000000 x 8 = 24000000
3. BAR & AT A

JUFF A T E S @D e Lt EE{ERS. JPEG (KBS ERA) EREVAER, |
Fede B ok i i (Z215%). 5—Fi. GIF (BRHER) #HHRRS R,

352 EHA

Y E A EAGRA, B RSFRKRIMEFIBEEG/DERE. BOOEMBEREkRS
FR®FE, FUUBKEMERE EXRER, HE, XBEBRGKSEHEFIAEHEIRE
R, —TTEREsBRLAEENAS, Flin. KB, SESEAE. 81 J/LAERS
B AXEFE, #lan: KRR ERAM LTS, B alULdiEREL.OABIRFERRKER
faR . ook R i e S anfa 22 HilX S TR 1 — & P S 4 R .

HE LR S ATENE R, HERARHELDBMAGS RS, REEHIRITEMGRNINIF
R A2 ER., FXFRERT, E—keHlE G, AN thEERGRE k., EHit,
FEREHLHRAITEYS GG £ B,

Filin, FEEEHMEE, BFEELHZEAM FEZEEENT:

- 6 {948y

o LR E

IR R FnFl

o AT FNSIA

LiZMa /DR, BFSEEENEFERITRXSEEALUEFTLSH —/ ., &
B R /A & e A £ P A T

SBBEAESHFEBAERMOMEIEL . JPEGEGIFCHEREE T E4F. FAZINER,
REBEEAMABFEAEENLATHERORER. EHTFiEnFlashix M HEF, LL
B Gl TrueType (ff%k., ¥R 2 7)) FPostScript (Adobe A R]) FH., HHHEHLEBYIX
(CAD) i HrRE#HiT TEEE.

3.6 TFfEHLIM

B [ R R W] ERUZRAR (BROAM) . — B RE bR — 78 1 A il — ke 43— Sk 3th 488 Jlt g 7B
HzalfE%R. sz, WERM=R (A/E®R) @ (—FZ7ER) BErE R,
BT, AR den i an e 5 — 0 PR 45 7 B A TH BOPL AP, AT ik Sl A ol il A7 AT, B — DR AR
Bl L — R I BHEAr . X L B QAR Ak ek vl e on il . W Bk EILEALE ¥
R Ega gy, EFI15E, HAFIHEMPEG, X2 —FH LaItmESE A,

3.7 HEFIRW

AXRFFEHIHE LB EFRAEE, "TLAZE T A58

= Halsall F: Multimedia Communication, Boston, MA: Addison Wesley, 2001

= Koren I: Computer Arithmetic Algorithms, Natick, MA: A K Peters, 2001

* Long B: Complete Digital Photography, Hignham, MA: Charles river Media, 2000

« Mano M: Computer System Architecture, Upper Saddle River, NJ: Prentice Hall, 1993
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» Miano, J: Compressed Image File Formars, Boston, MA: Addison Wesley, 1999

3.8 X®AIE

ANSIL (& 1 &K brifkbh )

ASCIl (3% E 5.8 78 febrifERD )
analog (#i4Ll)

audio (%)

binary digit ( 3§ %80 )

bit ({i)

bit depth (I % FE)

bit pattern ( fif #5)

bit rate ({ir3)

bitmap graphic ({7 )

byte (F)

code (f{F)

color depth (A FZ{FEHE)

digital (¥cFH)

encoding (Z&i%)

Excess representation (% & 5ik)
Excess_1023 (£:10235%)
Excess_127 (£:12789)

fix-point representation (% &% rik)
floating-point representation ({F 5% Rik)
GIF (EEz#HiEX)

indexed color (#5|)

JPEG (B4 B (8 % 5C4)

mantissa (2%)

MP3 (MPEG¥ = f{ FHi g8 C)
MPEG (izzhE R % x4)

normalization (#Hl7E{t)

3.9 NG

one’s complement representation ( 3§l
W& ik

overflow (#stH/ i)

palette color (i {a)

pixel ({R%)

quantization (&fk)

raster graphic (Y EE )

real (3K4)

resolution (g7 )

RGB (=)

sampling (54£)

sampling rate (RFE=)

scanning (434#)

sign-and-magnitude representation (15 N4k
HE i)

text (&)

True-Color (E#{)

truncation error (M5 %E)

two’s complement representation ( i il %}
Wxrik)

underflow (i)

unicode (4i—4aid)

unsigned integer ( FLHFS4%)

vector graphic (FcH )

video (%)

word ()

MWL RI AR EL, RS M. oA, ER. SRR B R B 2 U SO FRIE

13 48 A HIEE—RIFE.

 HF A BN RALAGE b Z AT R R R, A 2R R LAY AWR kL

BRANEUR s SRR

o RERORTLARE M PR/ B R ECT . ANEREEER AL — 0, BT S BEE AT A 1

HIRER .

s R TFS BB H iy —RTFS mEMEEA. R T, BAATRERT s RERIE

S RHA . TS FOL A A IT .
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o JLEETA BT REHLARE Rl — st 4 #h 50 A7 sk AR AL Tl {r i e B S 85, EiZ ik,
5 B RnAREEM s AWM RSN TEH. 540 THEER RN E, $24 70
AT, £ EdMEERED, BAECREBERITS., (B SHHE G429 7.

* K HENAEER NS BT . KEERF A AT R ET RN, EIE SRR
HrhdEadk. e, IBEME .

s AR RARERZESPENEEN—RFIT S, BRIOTHEERNEXRTE—ITHS. B
ERA R (fKAS) RABIKIHA TR AR CEMN Y. AR o filE bk & ke sk /i it 7 —fp
#AUnicodey UG, XFAEERMIERA—ITHS.

*HMRAFEERE K. SRS, O EERE— B E DR ERE RmE, ®ORGEID
R—ERA, BANGH TEOE S P REMREREE. NEMHERIRAIIMELETHET.
FAAFAYR AR E RO B T B HH A R,

 FEETEVPAEQRERHRARAARER. LMBRXEEH, YRMNGEFFELDEBSR (i
R W, AR TR, BERuRE (k) REFERE. HRiE ik, BE o6kl
MEENH A, kB, BB, 54 ILAERbEFEA K EL.

« PSRRI (S (FRohwh) fERFE ERY RS, — SRR — R AR WER A 4B T s sh i B (8

Mz, AARRER (RAER) mbtE (—REK) BEmEaRI.

3.10 %3
S38 12. £ P 64AFTFSHES T, BITTFSHRERNA
1 B SRR F LT AL R R . BAKEN fiL.
2. (AR EE An ] S REF I T SR 3 a4 b.5 c.6 d: 7
3. (L A iR L A R — A B & AT 13. 106 ol AR B n 2 LR TR 52
4. e REHFER TEFHEBRAEZRH 4 Hih a. 128 b. 256 c. 512 d. 1024
B REHAY 14. (B tnERYASCITRESZE 1000101, AR eIASCIIES
5. 45 Am B e A GO BRGR T EMp L B R R TAEASCIHTD R BE RS .
6. Lkt ME LT 5, 5 ndaHE LB — i a. 1000110 b. 1000111
HilFh AR A AR A I R i c. 0000110 d. 1100101
7. MM BELTS., e medE R i IS EFRAESPERMENEFRALERA
Fl kb ED AR A i BB T .
8. bhisFnat WAEEFF S . 5 mefdHE Ll B — i a. ANSI b. Unicode
HlFMOEE A R EIO R R c. EBCDIC d. # B ASCIIG

9. SR AEFF-S fn e (& Fo —ff il p b b B 22
fir A f .

10. B & LL F T K0T St mnE
a. At ATERERL?
b. f+ 4 & R%?

16. fEM____ Kk, E&TLIEHEILPRR.
a. (i b. K& [#
c. AL d. & Famkb

17. EH BN rERN___ B GkET, &
g oy il — MK,

o BFEEHLERLLG, P E B iH AL iR a. firE b. K EE
tERfEh? c. &It d. ikl
EIEER 18. fELFEHL R E &R PR 7 ik, Bl
1. —AFNas fir. 1% 5> WR R LT BB RIS
a. 2 b. 4 c. 8 d. 16 a. (i b. 4 &
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F3F

c. &t d. 3

19 EitRLh RRERN_ W& LHEd, &
e (G R R E Sk
a. fir b. & B A
c. &t d. il

20. HIRANFEHE R EI PR, EFHE S 49
. S

a. Juhe b. &t
c. 4ab% d. UL L 4&8pEE
21. ByFantkd, mBEELED—GA0,
H R+ 3 B Ak .,
a. _aFHlF~ S b. {#53
c. mMFEL% d. & %afub
2. HrERRED, mBERLE {641,
HFor i3 SO .
a. itk il kh D b. i7 .
c. AL d. ZEEafib

23. W — PP ¥ Fon T ik N R T AE G /DB ar O 4
Y

a. LIS ¥% b, ik il pE
c. AL ALY d. LA EERA 2
24, ERWMERG, HEERPSE e it .
a. fmn b. 3 c. # d. B
25. Y/ E o wHLTENE, HHRNLEERE .
a. ffs b. 5%
c. R# d. LA |48

26. f7-fif TH B P EFM /DB oMK Eh
— EEN,
a. e b. 8%
c. ¥ d. L) L4

27. EIEEEfRMEIE s, — T RBEHTFESS

R8RS, B Fornik e B BATE.

a. L7 SN b. FF 5 hnge 4 {&

c. it d. LA L# AR
RES3E

28. 2 DA [Al RIS RLE?

29. —EE K EMALN TERERS (0~9),
AT LAR £ R AERERT R LIFER
%0, XA 2 LR FERIEM?

30, 24 BRI KRS58 (A-Z) BEMK
{298,

3. —FLEHINARMNE. ER B MERE
£ /{2

32 FAEE—TREPRAIKIETHA, B, C. D,
F. W (GB%) &1 (K7W RARFHR. T
KEFRTRREEL LT

3B. A AwRES SN A ToeME i,
IRIZAFHI0LRE A, WRIZE RGN &
Yim P TRE ALY V5 e 2 DB i
FHEOAHIN300 AT, R EWMmik
7 WAEE.

34. R AE R4 ERKF RO I S, iRk %
Ugns. v

5. I ERGES BR800k, B/ HEH
56| FMRT. RTAENMESTEGRE
Ar?

36. H5 I FI 2k B A B L T T S R K

a. 23 b. 121 c. 34 d. 342
37. 5 T A e w1 6{ P S R,
a. 41 b. 411 c. 1234 d. 342
38, 45 T 7t BB B v B 8y bR L i,
a.—12 b. —145 c. 56 d. 142
39. 44 T 1 i B K 55 e 1 66 2k b ED R
i,
a. 102 b. —179
c. 534 d. 62 056
40. 4 T 318G JCIF 5 8 $okt e 5t 13t il 8.
a. 01101011 b. 10010100
c. 00000110 d. 01010000
41. T I8 ir 3t ) F D 2 o B W B i B -
il %%
a. 01110111 b. 11111100
c. 01110100 d. 11001110
42, TR TR R R R s, i)
anfa g A IR IE .
a. 01110111 b. 11111100
c. 01110111 d. 11001110

43, QRAE — A b B RS R R AR
. HemEg. £ rafs ElilE.
a. 01110111 b. 11111100
c. 01110100 d. 11001110

44. ¥ R _2EHIF S BHLEL. EHLEL/ETE
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49

45,

46.

47.

48.

49.

50.

51.

52.

53.

MR BAIEE £,
a. 1.10001

b. 2% 111.1111

c. 277 % 101.110011

d. 277 x 101101.00000110011000

T i RS R 32 G 1EEE %37,

a. —2"x 1,10001 b. +2*x L.111111

c. 4274 x 1,01110011 d. =27 x 1.01101000
45 T i 9 B 64 LI EEERE K.

a. —2"x 1.10001 b. +2*%x 1.111111
c.+27*'x1.01110011  d.—27"x 1.01101000

5 Y e e U320 Y IEEETE S,

a. 7.1875 b. —12.640625

c. 11.40625 d. —0.375

¥ FFIBAL TS s 3 R A B M i+
.

a. 01111011 b. 11111100

c. 01110100 d. 11001110

5 T 51 - ot i B 55 5% W B 6L 7 S n s XHE &R
%o

a. 53 b. —107

e.—5 d, 154
ERILPERAATSRHTFN G Z—2

il B, X FhE R, FoR IR AN
HOE A0 bl Fon s, *iZE
FREAT s R ASE R T R
B84 — ik i % &Rk,

a. 53 b. —107

c. =5 d. 154

T 518 Az — ] R 2 7 Y B e Al - a2 il
¥ (ZWHS0E).

a. 01100111 b. 11111100

c. 01110100 d. 11001110

fopt R 1 — A~ B L R ) A RS R Rk R R
. WEHERY. £ TEmE ERKE (2
WEES0™) .

a. 01110111 b. 11111100

c. 01110100 d. 11001110

% — ok ok AL A 7 R B e e i nk it

il i e nik (BRHES0E), LSRN
(it ml ik fE 4T Ui RR) . L MIRR S ik i

54,

55.

56.

57.

i P EAIs, orbrEERES R,

a. 01110111 b. 11111100
c. 01110100 d. 11001110
E+dEwEch, 5 GEHIREG (2 R8508)

X ERFRA TR (1=2-1F19=10-1),
X Foafrfatie, WA AT RBE KT
i
—[(1072)= 113 + [(10"/2)—1]
Wi A A B R -k 1 B RS B T i b ik
K. MR THE, I RMEL KA
o REFEL T, B KD, B
A 34~ RS (i BT B B UL T [m) 8
a. fif At il b b AT oA o 6 R £ 407
b. iZ RGP FA AN TR EBTFHITTS?
c. fLiLFYh&HH G2
d. iR EELHER, KA+0F1-0f1Z
29
i FAIER R RS, RiESA A
fir (BREFES45H).
a. + 234 b. + 560
c. —125 d. —111
{E -3 il b 5 R R B3 S R A
*hED (FEZdEWFRGh, 2K, EHEHR
Gih, 10&0). ¥ Fafiavdioc, H-HEE®sh
0% Fe T B A TR B A
—(1072) B + (1072-1)

WA n A B DAY+ o W+ ARl T A
PR R B TR R (nsEse
AT ), HFHERML, BRI HED LAY
HorEELL TR R
a. (& F-FREH NG o] 2o s G R & £ 00
b. i% Z 4 P RA ) A P E B TRITTS?

c. EiZARLEPSAMIONG?
d MBHIBERREERN, Fon+0F1—09E

2.7
At T I e R ED, R A =B
i (ZIL56/).

a. +234 b. +560
c. —125 d. —111

S8 (et flEch 5 IR (2 RLEE508)
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F3¥F

59.

60.

MENHRAHAETRG (1=2-1F15= 16—

1), FEFS4GIRENRA, BEELATRE:

a. 3/~ B P i (8 FH 75 3k il o % w] on i B T
76/ i % 717

b. 158 B £F -k il 2 e ob dan fa] 264575 W
57

c. fEi% RGP 2 HHIT0E?

d. e E LG ER, FKxm + 0072
ft4r

i FRIEMREBIRG, BiEEA =15

B (2 WSS ).

a. + Bl4 b. + FEI
c.— 1A d —-1E2
TE+ St il g 5 il b A SRR A 5

61.

ARG, RSO HENYIRA, EELLT

[r] i -

a. 34~ %% 6 6 A -+ 75 BE RN AMMG v For B BT
JLH %7

b 15 AR A -5 1 3 e v dnfel g4 7S RN
32

c. FEEARKFZAMRITOG?

d. eI EERFEN, FKa+0f1-0MI A
£

K F AR, BRiERE =18

adfir (25 0L5E5608H ),

a.+ Bl4 b. + FEI

c.—lA d. —1E2



b — =d - 5, o
F$4E H Bz &

EFE3TS, |AVVEE T FEHHRENP A RIR BB, AR tnfa e x By
fETELF L e Lt fraE. BB LRGSR T A= k%: EREE, BisEME
Wiz,

Wit ATERES], A NILEES .

« FIHTERIE ERETI =R,

* fEf R L3t —cfn B,

Ko BB sRmEABRIER,

s B EA Bt B R fnaR,

* fELA it Bl I XA i B 8 L T A2,

» fELL e HlR MG IE AT R R0 B 8 b 17 ik Fnmiik s,

» FELLTF S g SHE T A A7 8 8 i ns ks 1,

» TELLTE mi b Al Y S 50 stk A7 fnalkia |,

» BB AT — 0 M, mElr, S EirmfREsE,

4.1 ZBIEH

FES3E AR, BATE T iR AV BAR & L A g RS 5k, IBIBIE A HE AR i A
TR A — 4 ZHE S, SERTERXFHEAMS HFAERER R, XEkH
FNFTLAEM BEX EMERARR EEXZE R, @XBEA EMERcsEERAHELEH
fr Bk ERIn 28R, X BRIngb 2 (IR EE .

4.1.1 fIERLRIZEIEH

—A-GER[REAROK], AILAMRIE “07 RFEEH “Mm", M “1” REEH “A°, ®AIWLL
ARARRE S E LR EERY) T H G, HELETRR - /R (George Boole) ifidy 417
IRACEUR TE S AR sk BUF Ok, PSR ER 28 R ETE @ S RV 2 5 i o i R
o AT HA1E R R 284 bk A et g SRR Bk ERES: 4 (NOT), 5 (AND),
# (OR) fix=st (XOR),

T
M’%g‘”?% ke

E4- lErTﬁ4ﬁhE&LLﬁmﬁ%&ﬁ$E[ﬁﬁ E{ﬁﬁEXTHﬂ:&—ﬁ‘T“EE’Jﬁ
Akt E., EEE B0 H S0, BRA L (s,

1. 3¢ (NOT)

NOTIZEM &L —TTHIER. ERA—TEA. MBI 2 AMAFR, mRHALO, W
A1, mBEEA AL, MEH A0, #52, NOTaHTFRMANRE, NOTZRFMEE
ZUAEMT, PRI MARAMFPaRE: 01,

2. 5 (AND)

ANDZEEAE =8 EAMITEA. MERASEL, NMEH A, mEK=Ff

i ;‘*& AR --'r-:.-u.:.-:.é Ll AIG MR i

Y
HTIY .
EN AT et
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HT, WmHEGR0, ANDEHTMEEEAG4T, HAMITMAGIFHTREMEALS .
ANDiz B A #RA) — 5. M APE —{r &0, NMAFELETIL b AHENA6r,
{ETLﬁfﬁﬂ%ﬁaﬁo é’lﬁdr]m LEI:J_E?’?E%JQE&J:E’JEH%H %‘tfﬂ»lﬁfﬁ?ﬂ:z .

x —Do—mcrrx ::}— RPANELY

x XOR y

El4-1 {(LEXK ERZEHERE

3. & (OR)

ORIZE ML BT EAMIRA. R AERE0, WEH A0, mfEH b —=F
T, WmihEEl. OREREAMAERBLA4T. OREEFAMERL LS RELF,
b HEAN, MAFEP—ITRAN], TEHEA YR EATBRL, X5RMNTHETS

ORZHFHMBA — 2. WmBEBMAPHE LR, WAFEREH b AR,
{ n VR 73 B 5 R 41, *‘;ﬁhﬁ]ﬁm&t:aﬁ??&iﬁf:%&ﬂdumﬁ ﬂ{f]ﬁfﬁiﬂﬁhﬁﬁ

 XMFx=O0M1. xOR1—>1 § 10Rx

4. B % (XOR)

BB ET 4, XORIZHFF (XFA “exclusive-or”) WE_TTEEFF, REA AT
[&l: AR AR, WEHHA0, BNEAS B HRXREXNTZEF: YWAMEFBE, W
Fidiho, MEAALFER, WAL,

#l4.1  FEFiEd, FefMEMER ‘& M, AHEEREQEN, AHEERIERE,

a. fi]F “l1 wish to have a car or a house” {EIfY “or” MERNSHMER, RHFLEHE
%, —#BT, K _HRIAZ.

b. 5)-F “Today is either Monday or Tuesday” (i) “or” BERHIMER, S RKALE
H—gEREN—, EREAITEE. |

fl42 XORZEMHLARZFEHS, RMNEALG=1"2sBRELNLE, TEMAD
FiR AR FHH,

o n.k ﬁ g‘ 13- i "
-é $‘ }"\‘3‘ #‘_ ,Rh : J‘ t..-;h l

: i e e =H e o 0 P
T e n‘{’--'-'ul- i s -:‘rr ,ﬂ!_ﬂ'l' e i

x XOR y == [x AND (NOT y)] OR [(NOT x) AND y]
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RTINS B PTFEANRER, FOratTLARREN. ]
XORMIFFHEA : MARAFRI—(LRL, BERBES KW AP IAR. M8A070
s A ERX R Rk LR R AR, B4 ATl A fetk.

i - L Ak { & -:

41.2 BRXEXEHZEER

R4 ZFHAF (NOT, AND, ORFIXOR) ®LA#ER A EIn(i R, BOREEMNOT
BRI, B EEAEATEMNL, M3 2 WA R A S T R THE R
firxt, PE4-2877 T 4 ARG H X A4S R/,

nf{ir nfif nfiE afic  nfi niit nfi
nfif nfir nfir nfif

M4-2 R AT s BT
4.3 HNOT (k) =8FF kit BA#HE 10011000,
B ERERT, FENOTEHEHAIEE 0% K], 81 12850,
NOT 1 001 1 00 0 A
01 1 0 0 1 1 1 1 |

#4.4 HRAND (5) ZE kit A8 10011000F100101010,
R AR TFWT, EESAEMAPHEMMCEANL, MHEPREA S,

I 001 1 000 Al
AND O0 0 1 0 1 0 1 0 BIA2
00 0O0T1 00O B =

4.5 i BE B{E 10011001F0001011105% sk (OR) i=HE.
B ARERWT, EEAERATHEAMLEAC, FHPhrfiA 40,

1 00 1 1 0 0 1 A
OR 0O 01 01 1 10 HIA2
1 01 1 1 1 1 1 i |

$l4.6 HFAXOR (Huk) ZFFX10011001F100101110fLETH
B SRERNT, G RARA TR ALEH0, Kb aiAd 40,

1 0 0 1 1 O 0 1 AL
XOR O 0 1 0 1 1 1 0 Ey A2
1 0 1 1 0 I 1 1 s [ |
AFpE ] m B e T e S k.

(1) kK
NOT:z H 7 Ay — B 2 o UKk R, #EKE Ak a BFieE 0%k, %
VRO, P43 T RRAIZR.
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(2) (EfREMIfLE AL

HSERH - ERAREE - RXMFEGEMN (BO), XA TIHE /M Ak
AR, HERD ORI — A R ITE L. R A IR E — WA AR
RIFIOLRFFAEE . X HANDZR AR R ER . R A AR A —1-20, AE H b AR
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» R THRYLP JLALEE T (CPU) ITEH,

o fiA B TR $E 4 BRI EUE 4 — FR - PhiThT ER

* fiik EAF A ERY b hE A W]

* X4 FHFEMERF

«E XA TR

* BB TR RMNLAERE, FIHARSLRS,

» fi R Ea A/ H F A A E B

* KaixititBALAERSMRI M EEEAR

o PR T BOPLR An o] B R T A

« BRHTA A nfREGE T EILM YRR,

HRILARE A TLL =K% (S HRL): HREEBT (CPU). EFMEEmE
AN F &%, # TR =1HofihitxsrRAEL R NFXEfFREAR— R
ES- 18 THRUTBEILNX =1 T R4,

{7 fili 3%

o 4 b 8 8 T
(cPU)

TR

CEA/ET R

Es-1 HEVEE (T&8)

5.1 thRAEBT

hRAERT (CPU) HTFEENZE. EALEGEREHRT, EA=1T4HERHY: B
ARiZHETT (ALU), #Hldc, 784 (REFMHEIIT), mES-2F7R.
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H17

Ry
BWAZESE T

i T

R ibf It (CPU)

ES5-2 R4 (CPU)

511 EAREZE®ESET

HARZHEET (ALU) MEdE#TEH, BIMREAZRE.,

1. iE4kiE N

fEF4zDh, ®ATHETLMESEE, . 4E. 5. RN, XS zRieHABEE
A ARG, ERAIE b2 T R

2. 4841 H

EsgasEsh, JMIHE THEARMIFAAMEILZE. ZHEBUCZENEABZE. ZHEBA
EEHkN CHEEAHR TR ESANBA, MEEEREEEATER., EMWEEN
i A 2B e — - e

3. B REH

FEEAFERANHE TREFLEN B AZE, RIMNMEB AL ER S ERBENE
1 A S H

512 H1F#8

FESRLARENFREBOGERRINFESLT. CPCUNZEBEAFEIMEFE. K
) — Lo £ 85 nl 2 L 5-2,

L B FAS

i, HEILREIAMEESFEARFHEEASEMZELSER. BE, BTk
L£ME W HEFIRELH (AR ERKME), BILATRELECPUHRER L 13
KEHIZERE, HAFE LR FERRRFxEaRBRR LR, EES- 24 RS
i & AR FIR, .

2. H4FHB

ME, HEILFEOSUREEE., SCAEBERFTHES NAERF. CPUREEHRTZ:
MAFFERBRHERES, HFERENESTFHECESTSESR (E5 24 HFFR) 4, BE
T4, FiEEE TR/ it A miE,

3.AEA TS

CPUH S N EHSGELEFITYHE (BAS2hpPCHEAER). BFUHESEFREEY
ROEFERRITMIIES . LaThds 4 hirsela, s FEasiml, R T —FRESHNFIbIL.
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513 EHIET

CPUMIE3A by RAZ M T, EHBTIEH& T REMERIE. B HEE SN H 8T
FOXB|HAL T A GRIE Sk

52 F7F{iEE

ITEMEBEAUTENPOENTEFRSE (ES5-3), ERTFHECHES, & /NFie
TCEAEME—RIPRIR, BRobdit, BABUAFRAFRIMIEMNTERENTREATE N, FalLIE&S
fir, 164, 32ff, EEAFZ646L (ALAEWEK), MR FEMEME, —BHRA—1TFNH., K
EF P EENE P EREYS S, B eRI6i 2405, 3200844051,

ik —= 0000000000/0111001011001100| — W% ((#)
0000000001/0000001111001101
0000000010{1110101011101100

1111111111(0000001011111100
T fiff 2%

EIS-3 EfFMEeS

5.2.1 HuiE=sig)

EEESTERBNFHEEAMNNFRLAT. REBRFAERAG AN EREE 5 F
(—HFMEES), BEFEGFBKR L, G4 T8EE il kiRIRA. A EGFE S PHRIRA
A Ab ST A b Ak B e B BB FR L bk 28] . (ldn, —/4-64KB. FK A1FETHIANGERHEEEE E
9 76, BB 4 0% 65 535,

-1 H T2 FHAKRERFHEANDHBRIMLR. EEXETHAETRAIRS, TFHLE
10 B ATER R U FR ATV 8, MEbs EF RIS B R2RITE ., RA2BR A RO/
FHEE A G,

R®5-1 FHERA
Bz 71 B A T [ ik (R
FEY 2'" (1024) FH 107 %
JeF i 2 (1048 576) = 100545
FIeF1i 2" (1073741 824) =4 10°5 4y
kI F 29 10254

{48 X oy bt

HFitENE R CER T s, Hdimss, B ik b AEAFR A,
B—ANFER64K (29, FKA—IFH, BB EI1ofi iRk aEibht . EmE3
EULRIMNALTHFSEEET (FHAMMBE). KEFH, BEBEAYE
0000000000000000 (Huht0), Ffg—A-Hbhb@E A 1111111111111111 (HbhE6S 535), @H,
mRE— N ENANS FRFESRAE, BREZAlog NI EF SEEORWEE
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fif 87T
'-wﬁ SRR T

15.1 —nlmzmmzms GEFH) WfF, FE SO RFHNFPOEE T
M NTEMbEEZE A& 32MB, BI2Y (2°x2Y), Xk EREEElog,2 (2501) KERiRE
—pe )

B15.2 —HHBEHEISMBATE, HEIFK AT, BELPUEFHATRIE
— A

B NTEHAEZE R 128MB, EI2Y, (BE, BAFERS (2°) T, BhmEskEgeE
g, BRRRES0g,2" (AN24fL) FhrilE—4F. m

522 TFifsSRIER

FEAHFEFAERNFi54E . RAMFIROM,

1. RAM

B FE &SR (RAM) EitEHL S EFEmEEHRT . FRLFERIZSE S, ATLAE
I foc ol R BE AL B — A BB, mATREFR M TEriEMEr A &M, ZAEA
B AROM b AERE VL AF BT SROMIR %, RAMFIROMMIE BIZET, H P EiESRAM, HIH
FA[LATERAMA B{E 8, ZJEaTLLA (bl WE R BEEAEE. RAMB S — 1 Fra kS
XM, YAGHBEERE (BFER) BEX. AiFHR, YRR E, 57FERAM
RIS BB MERE. RAMEB R XWATLLSy A A 3. SRAMFIDRAM,

(1) SRAM

FBSRAM (SRAM) BARZMFESRMME HEE HOmMIEIREMN]) REFEEE.
XS TRFFIR A0 1), X kR 1 248 R R BB IR G A7, ATEERE . SRAMEEEth
1B R e BB o

(2) DRAM

ZhARAM (DRAM) HiR{EHBZEE. wRBmERah, MaxXiaREZL: fnF i)
RER0, HABRFHR SN AlfmEE 508, FUARGFRCHEZ FEEEIE . DRAME
FEECES, (AR

2. ROM

RiEEFMEE (ROM) MANEREBEHEASHEN. AP RERERES, B ARE
Hko. UUMREE, HEbhASEEL. AFHEFEFEINELIGhAREE LR FRK
5., Fl4an, FAROM¥AFfEALLETE LI S TR P,

(1) PROM

AT i RiEFEERE (PROM) B9—FROM, XHMFESETEILARNEZZOMN,
LA P B — e i & T USRI FEE LR, YBFEGHEE, EHREAHRROM—
FERREM RS, st iS5V AT LU &R if—tebr e iR Y.

(2) EPROM

AT RE RiLFERE (EPROM) fJ—FPROM, H FelLixtEd{TawiE, {H
R —FheT LA % HEMEMF R (L3285 . EPROMGFMEE B EF TR BRFEHRLE,

(3) EEPROM

HAHRTEBRNTHREDIEFMHSE (EEPROM) fJ—FEPROM, ez ®

S s

"%‘«w ;é”i#* S ;Flu'
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F-BxaplpE], o AL AR T k.
523 THFiESHIEXEN

HEHPAPEEGF2NEWES, THERERBMBEENGTES, HAXFHERIFAR
BERFISE., FREERNGFHEEATEHAME
H. ARTHEIFHR—FFHmhidk. Bomd
EEXHTEHENBkEEw (EBS5-4), ZEK
%ME&DT“

» 2k B E SRR ET LI T LA GE A Bl

frfifas . CPUR Y77 2% WA X Fh 17 fif 2F o

s FiE R RS R TTFENN gey

MR, a0 TS 2 AR 3 R b - )

fEE . METFix—%, FlS5-4 Trfif2Em 2k

s AABRMKEFE SR THEIPEASEIHRAKE. FHFERETx—%k.

5.2.4 EiEEMFHEE

BIRFPFHEBAFIOEEE EA, (BREILCPURK AR FH TR, BEE
frfi el i A REUD, HW#E TCPUMEAF ziAl (BIS-5).

CPU

iz
A T 28

PES5-5 ok Ek mh A7 if o

R o SR TE (T RIS A AP —EH o NEREF, HCPURTFREFTRI—
AFRE, BHRLCT FREETT .

1) CPUE TRESEZF.

2) MR EHFBFHFE, CPURBERES: IRAHEE, CPUBMNERF TN NHE
EiRRAF ARV, ERBERREESEETFRNE.

3) CPUAF B i i 2% rh 77 filf &% H-#5 D%,

EFHARMRmEREEE, WRFESERFD, RIMFRE, MRFAEGHESR
fFeh, FREANRBRSRSHE NI GEERESF . BEARAFTRECPULL T k7R 247
ERFEROBE—-AFREET, LLEERAF TR ML E .,

RETERETEITLREGEREFEHER/NMEBERAMRE, X2EHTB0-2080,
WEE, i E HELIE $80% M A SR IR EQ0% M B4R . HiE i, MRMEIREERTRE K.
R 2, EREHEE, AL X 20% 00 Bl o (£ I E P HR80%,

I & B Hcth

iRt
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5.3 BWMNHEHTFERES

HEAIFHE T RAERHABMNEYH (/0) FREM—RAEE. N TREALL
EHFEISSFEGE, HENBAFR T EREFMEE. SAGH ST AR,
el Al i & .

5.3.1 JFiFfifies

EFEHEEFEFRCPUAFILIERERE, HENAEFEEEL.

LA BAE

AR WRHEFE M A xS se e iley, SRR ATEE, BB E rH
HAFFNmERANRA. BF. @4TRrmASEHT2ATFFRITH, FHN
Bl FHE (WASCIR) #iTHE (Z2RMRA). HEPHMPIZESR: Bk, 295
*%F.

2. ATEpin

TR —FH TR ALTEH IXE. ERIEFMEIRE, HAZITERHEAGE
uE B RATENVLS A B B0 F, M BERAREH&FIA, BRIER AT 5
A TENLP,

5.3.2 Fifig®&

REFHIE&Ws A BiES, HEeEvMLacRMERUEER., EMNELLTH
FESZ, MATFHNERLASER (BEEBFERHLASER). AT AN 444
&, AF AR R AR,

| AR AR RS

REAT R 7 I 2 R E e Al O B . R — AA RN E R, anR A RN F TR0,

(1) B =

AR TR &N ARy, X IR R k. SRSl # LE—
AW AR/ B RSk iR SR R R iR T IRER AN AT, BES-655 T HESY T sh i BE AR & Fn
RESTAIAR L,

23T BX

B

B

fat A] A
5k [Ei] P
a) AT b) T 8 R (X
Es-6 ®EAL

» REGEH. H THBIRFMAMENRE, S EEEHMEY0 RKEE, &5/HE L5
HTATEK (Es-6), BER@EI#ERNPERFRT, BX zEEdREXREpE R,
» BURTFRN. BEALE—TREVLFEIR S . ERLFRIEES, BRI AT LABREHLFER,
AR EFBOR B ATHI A& IR, (B2, 7EXE—WEmTLLREE B/ a7 fif X
HEgR— X, BERUFEME -T2 M EE L, mmH %G ERRERA T 2l

I X ) /9
] B
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EECRER AR R

- MERE. BEAAIMERERRTIILAEE.: SEEMNFFELAERE, FEM R ffExeE. f

I BEE M T A R HERE R B, FERT A E T R/ SRk TR EE BT A A R A, 1

KA ) R ST AR M R R B B CPU/ P A7 B 7R BRI

(2) wEHr

BT RN — o Bl B9 — R R T RN e ) e e~ O R, R A IR AR
M2, HFeshPRiHT T S/ SRR, BURT LUET RSk Ok IR SR AR, BS-TRSR
TREHT I HL A 1

A kY :
( ) I L | L]
- B8 -
=g RiE9

/s
a) REAHFIE ) b) FEEEH
BES-7 WY

s REEM, EHEMNTEER LIS A EGE, Bl EME T AL ATMIGRER,

HUNEAA s mTLAGRE80r (B—A75) MIER, TSHICAEEREN (E5-7),

s MEEFN., TR TS, FERTFNETDAIRES o B T, BAEEA T

S ESRIRPUE B, BEAERAE E AR R TR 24k 8 Al of AT R A R,

o fERE. REHWARELEAS, EClF®Emift. BE, AMERMEEEFERERD

i .

2. K&

EMgEE—FFEA, BERX (80) BEARRFMMARBREIE, £XHTCD OF
&) FEAMFAXTFHEARREERER. B44E, HEOEAR (Ffedal) v Tt
BHLEMER. ERAXHEARMNIEER RiZtE (CD-ROM), A[ZIFK#MA (CD-R), WEE
& (CD-RW), ¥F£IhEEX#E (DVD),

(1) CD-ROM

HiE¥#& (CD-ROM) A 5CD (&) HREMER (ZEAXBEDRZH KFHMBELL
FAFH T RMFER) . mERME—ARX SIE THEERE SRR, CD-ROME i, WiH 25
RE %R, BES-B45 M T il fn{E FHCD-ROMAY K,

* #lliE. CD-ROMELARFEZ 5 =P A Mg RBAEH:

a. B R AL MO TE R iR B FAI S Ak hE £/, MR gl —
A7 (AR foERRE (RAMR). YUl HFR R0, LrEZFEbGE R R KL, H
i RRE RN, el d kFET. B—RAEE2ETER s (LHRESE ]
) Forl, mdELEEs E20.

b. Atk B E#, MARAEMAER., Ed, i (R) Uh oA,

c. A RRM BB EER AR v i E A B LA g F S h R, RIRHE— BIER M
W (1A -ErgtzEm) mBIBmEBEHEL, AEERFEEH LEELAZEME—2
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RipEfbRE, EHEXAPRAX S0 TE-RARBEE,

SR ATE SRKE  SARE R KR KRR

58 oL 3

¢) CD-ROM
FS5-8 il FfE FICD-ROMfY 4 0§

* %, CD-ROM{KHEK B it RVLEEAEREROERIRG R, BotR S A 408 Kt £ v
RERMERSERHE R, Sl SRRk, —REBRMLERS, Bib—&
W AR B S RST, XK RSB SRR R m R b b G B R R Y,
AR ERA/4, E2, EETEzHE ARSI TENS ARG RFRM, MiZ
HEE £ eSS, Rz_EWEHS®L 5 ZHEEATLliRHICRERBE L LA
8.

* . CD-ROM T Z{E HFnfE & 1 [R5 (A5-9). CD-ROMAJHERZEE T
a. {8 FA U BARGDEY 24 Bl B A B 8 AU B B A i 140 T 2
b. — A~ 42 TS AR (1406055 ).

c. —/ i XA 964 i Ak (2 3524~i%).

[ = s
Bl e (s

BIK (984)
#5-9 CD-ROMItyHss
BB, CD-ROMIZhaE A A6l HLE R, BRGER AN 1x, 265 A2x, LAHKEHE, mR

Uk zh 8% B A R Y, ERVIRIRGE BE A 153 600(/Fb, FKS-243H 1A [R]AY 8 BEFOHA B2 AT B
1 e =

REA. REAKEMEBENE MG, IBLAREER. EEAMKEFRAEARFARAR
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aAlLLAYRY, 52, iR KEARRIE, BaXmEARRAEESHD.
#£5-2 CD-ROMAyEE

HE b R TP (L o E AR gl VA [=F

Ix 153 600 345 /Fh 150 KBfs 12x 1 843 200 “E¥i/Fb 1.8 MB/s
2x 307 200 F=Yh/EL 300 KB/s 16x 2457 600 = Yi/Ee 2.4 MB/s
4x 614 400 F3/Fb 600 KB/s 24x 1 688 400 FYi/Fb 3.6 MB/s
6% 921 600 FYi/Fy 900 KB/s 32x 4915200 £Yi/f 4.8 MB/s
Bx 1 228 800 ==Yil§b 1.2 MB/s 40x 6 144 000 £=45/F0 6 MBi/s

(2) CD-R

BEANHI G BTk, CD-ROMELA FUA (et i A MR AE P A @8, 5 —hT, TRk
(CD-R) WIFTLALER A i O IfE—3R s S A H, 7 452 8 % 1 :CD-ROMI ) — 86 7F
W, N EAMER, MAREE—
REAEE, RALZKIEREL., & P SRS
BREA T AEMHERY “S—k, & : —
£%" (WORM) [IEH.

C SIS, AEIFRCAE A S

P R AL B BE AR R (PEIS-10).,

TR — R 24k O 35

A FEELRNMR,
b. R4 EHEHA &R T, 31 SHECOR
o ft FREBMEERE LAY GR), &5 EASUmSin 2 R EUI L R A . b T L
GO AT, ER NGRS ST 2 RSN A0 T 2 U FAR M o LRk
d. th ) FeHLFT = A 0 1 BE MO SR 7E Rt 2 L B IR R (S ek ) . ki)
B, 1A B T e O S R i) T
- i%. CD-RI-#f B ATLLH CD-ROMSE ) % FICD-RUEZH B kAL, X5k B0k B {E TR
R T 2 38 A UL B A% B I, AR I A O sk 2 it MU RSO I B, R4
KRS, BOCKTLARMERER S, MBS, AR SN, FLAOL
R AWRHE %,
« BFUEE., CDO-REHEA., 7588 5CD-ROMEIHANE.
o FIF. ETRES ACH ARSI (RN A0 B B B PR A RE S, M E AR E S

T SIfER R R 6
(3) CD-RW .
RECD-REMBEHT, HEfN '

RS k. b T 6T LARI O TR ===
fBA 7T —WFmmEA, FIAZHEAR r ﬁ:m{b‘ﬂ) R
LA —FPER AT ES %M (CD-RW) P i ﬁf N | wemmn
T, ARTMIRATHES A EHAK,

« &3, CD-RW (i FI v HE A 5 il {E ﬂiﬂ:ﬁ?ﬂﬂﬁ'&%.'—_— ' B i
Al Z|FOEf R R AR (FES-11).

TR ARz E5-11 HlECD-RW

&%




76 Es5#

A ZLZMERTH, #. BNFNeemAEYE. XM RRBENRE.
mEE (BWE) EERE (REWHE).
b. B zhak & REBOE R TEA & LI BB (MG EEREERE).

%, SzhEE {E i 5CD-ROMAICD-R—EE A (AR S YE H 42 MR 0L A £ IR i .

R, WS ERAPERENEC BT R ER, BEEBIZAMNEENEEDT
A am k.

B FEE. CD-RWHIHE. A2 5CD-ROMIIAHE .

WH., XMEAHDHLCD-REAEARS| . REML, CD-RALEEZHN—L,
FEELULTHA: ¥, CD-REAMEELCD-RWE MM EMER., ¥ —, CD-REXE
HARTHEXARANETDATESE, FERELELRAENNRE.

(4) DVD
TIHREOLES THERKGRERMNE FHFEETATFER. CD-ROM (650MB) H)#F ik

ARCSAEBEVMMELEENEE. THLEFOEXERESEUENFESIELRR
(DVD). E{# 2 FCD-ROMPIEE A, B2 XALL FRIARE.
a. YiE/h: HERAARK, mCDHEZ H08MAK,

b. R ] E AR %55 DVOSE
c. WOt R LM T shioE. ‘

d. DVD{E H 121247206 2, 3 H AT LUR S i s B W EfY, f # &
HE. LRAMBEASESE T ARNNEA (£53), i, KR 47GB
« [E45. DVDHE A FMPEG (B2WEI15E) ES. Xk ig gg ﬁigﬁ
EhE—AE . ®EMDVDRILATERE1335r8h (2/ht . R i

13478h) A& & BALAE. HoAal @4 F .
M. 4, DVDUKAZ R AT EREFHAREREGRO M ARF+.

54 FREMEE

AEAJLNFELNMBTERNHEIL LN =41F /4% (CPU, FfMAMmL) MHE
B A, FNEMBEN=FZRE2mfEEN, DEMREREENAE, BAELREER
EX =T REPRSR.

54.1 CPUMEfEEAIERE

CPURMMTF Z Bl FRA B RN A SRR &, EfNoilk. Bigesk, it
S dl Sk (ES5-12),

cPU
= !

FES5-12 R = ok BCPUMT ik s

M7

g ERSkES

bt lets 3

1. #4888
IR RE RS HAHK, FHE LEREXIMINEEE. SNERRETIZTHR
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v Bldn: PRI FR32ME (AETY), BLATFELAREMEIESE, LUE R — 26
MR %32 m .,

2. Mo kb BB

Hitlk B8 O VU A A R 2R RO S S, AL AR RO TR 2 A A/, IRAF
fEBa A2 F, IBLtbhl B8 REES LA, R EEERE,

3. fe W B8

R AR 1 FE e AL B AN TR 2 I R R B, Bildn, SEA RN CPUR R
5, AT ETHERRETESERE, BHASNHAERGE TiHBEILREEMEH S
M, MBUHBEIAEEHNGS, BLEFHARRESEmR, FAmaLLE L2"4 T
RIFIHRIE.,

5.4.2 /08 &FHIERE

WA iR & A RES HEE S ERCPUNAFN EEME. FhRMA/MixEanEnsg
CPURNFFRIATR AR, A dH i aayin, miksotsicd, mCPUMMNTFR B ik
%, SCPUMNTFMELRA /G H IR SRR TR R £, FtsMBER PRI FHESR,
o A 1 ARl — AR O N A SRR s O Y B R R B B (B5-13),

CPU MAF

E5-13 10ik#& 5 ek

E# B

hleE, REHEEQ, BFRTRA/GHEEE5CPURNTFELRR EMER. EHI2FTLL
REFRFTOES, BSTEHENRA - REESEET RS b, 7SN Aa%m
BB EETikE L, E8—KkERBFiX L4160,

A ILFMEHISR EABEMER, msd 5 ARASCSI. kEFfUSB.,

(1) sSCslI

B LB G4 O B A 198448 KyMacintosh i+ B LTI TN . AKX EE YL R EH
T, TRE—/8, 16832491740, SCSHE O anES- 147, Bt T HEeEsE, &
SR PRET L A AL S, HEEBNTIEEMLMERAM —Aiht (BFRID),

(2) k&

IEEEFRME 1394 SR fTH 0, BFRAKE. B -FEEMBITED, BIEXARE
B EAEE, KB EHEEEASOMB/E, BALAE—£BHEMIREER (HAH W)
) bFiEEL£563)EE, BS-15SAH TmAMHIEEMAEEHENEE. EAFESCS]
P 2% b IR R Ah 2R
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[' v
D=5 IDe3 D=4 lD-&E*
R £ CD-ROM (L B A i
[Es5-14 SCSIfHI 5%
CPU N1
B5-15  KRERTHIE
(3) USB

BARITEL (USB) #5852 —FraT LIFN K iz hil e ARME K AVIZHI R . BARAKIEEH
Tidbus, {HUSBR—FEBITIZH S, RALLERESHHRHAEN SRS ENEE. K
5-16 7~ T USBIE il 2% 5 B2k [A] A& H A0 ik & S 45 il &% A] A 4%,

AR A ATLABOERER] — - USBIE K& E, XM EHlas bR £ & B, USB-2 (USBHR
£2.0) LK 1270 & HRBHRIE I S5 A E R B — A USBIEHEE b, K isH s E AR
RO, BEFEEAPRTA, REMFEARGET A, EHE (REES) SHMELENTH
ZATET RIS aE BT R p b LS W F7E, A ELTFLWHNIRSE, BMNRALER
b (R BHE

B ATLAR TR B R M I RAHLRE B R SOE R BIR b . X PR 4k, M ELRAB W
MR G R TEERI, 5 LR 25 AR AT BT A i & AN fth B 2% 38 BB RR

USB{f 4RIl . PIAREL (+STRFNM) ARAMGBEEFRX MR SRR
., BEREFZHEEFREL. REASNERRGEE, BAKERERtEE. Kt
PR (ELLE—d2, DABUNRFE) MARGEEE, Wik FiEsls 5. USBEE R M F A E K
EHEk: ARIB, iEHEKA (i) BHEFA, RAREZPIUSBIH S RELS, £
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kB (EUfFERE) REGLIES R, MMGERTIRE. BIMAFREESE (MATME
B) E£¥W5IA, RMER/NEEMEILE,

cPU htr

[¥5-16 USB{Filil 3%

USB-24¢ it —Fp ek $ . 1.5Mbps (EFJEfL), 12 Mbps#1480 Mbps, KB ATLLH T
s, wEAMBRER, FERFEH T, SEEHATAEFERNFERE.

EITUSBHIEIBELLE (BRE6E) WEAfFEN. B84 mitEs (R&HmIH).
EHlE s . EHEEXTIARENEESS . A ikadEEaHEEfe, 854 B8 5%E
i AT E R AT i F R T,

5.4.3 HABHIRENTL

EHECPUHEAMERMGERAETFMBMA/ MBS ZRIEEHE. MR EEES.
MRS W R FFIHIFE, BABIBEAETHFMCPUZEIEE, mRIEES AN IRE,
L BESTER A/ IR E&MCPUZRIEIX, A FF &R A G D IR &# T340, B
I/Ofh 37 F-hl Fnl/O 77 fif 28wl &4 bk X M Fh 5 K.

1. VO¥ & § b

fEV/OFSLFhtrh, Mk BRAFNHFES ERRIE SRAMEBNESREZLSAEN, A
LI IHE & s i i A IR A IR . EEHILLGESEE. /M MAMEIREA 3O
Wk BB 4RA R, BrilS A Hshat =T AR b ht 22 ki A & =2 183 . B4n, CPU
a] LA i dr 4 Read 1013 MR IERF101, ol LA FHE A @4 Input 10138 M b hl5
F A 10150 A/ H iR & R iR B . X BA S R ARG & E AReadds 4 &M E M R 7 ik
A2, rMulnputds 4 WRHLE W A/SH i & i (E5-17),

2. VO & fik B w44 F &b

EVOfFEfifss A FiL 5k, CPUB A/t HlGhE 1T HFHEEMEELAFES
MEASTFET. 52, CPUIRA REhAVHE 4 e Z 2 M o el it M s A /i tH iR & 1 5 8
. Wan, FHESEPEA —FKReadif S, PRI EMRZANFFROEN BT, WARNFEF
FIREEAE . RiehHEER R A RSP TES, B2 EF & P ikmads.
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NSRRI AR R ATETAE -1 BESE, A AFENERIERS RS
BT A g, Kkl h THRARGHEGRESRT Mo NfFibak, G, BEARS
MEARESRIEE, SNERSE4NFEE, WEE S A0 eht . AR NFFR KR
ANT2045, BES-1843H T AT R ST R4 A /i tH ROBES .

101

i

ES5-17 1O%hr 34k
CPU

{[1]]

fiilas

BS-18 VOfF i a5t G 4k

5.5 BEFHIT

L4, BATEIERRALAN—RFESRCEEE. HRILELRTRF, HH
A SRR R HBE . B EIRERIEA TP,

551 ¥2EFE

CPURIHEEMI A RIGTEFAPNES, —F %K, WHBBEE, —1 RN
AEaE3S.: JHs4 . FRmi (ES5-19),

1. FLds 4

EHESME, BHRETHSRER T —FSHATNHES EHBICPUNES FHEF.
E RSO HRFERF TSP, EHxEikE, BritESEazsimsmAFE+nT
—&E4.
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!Pﬁ%
6

4R T

&4ma)&{iﬁ5)k{mﬁ%

[ 8 4]

&1k

BE5-19 L83 RS A%

2. F A

HLERAYME _MBERFENE. UE4B TELSSTFRE, S HAEMA LR
P, 4 FEASREME—RAN R ATLAATH LS,

3. 47

HAEDTEEE, EHlRCEETSWSACPURIENSM, Flan, EHlf cHmAaL,
ibFEMAER IS (i) £Em, FRCPUILEAZHA THERITMASHEEINANEH
R A SFE. AT,

5.5.2 HN/HHBRE

RV Zl i @ 4 1R EEE MO & M BICPURINFE . [E A A /4 H &/ isiTEE
tCPUZER R £, FCPURRIMEALFEE L4BUMA M k&R Y, A =Ffhkuik

HRATRZE, 2304 BFE6EA/GE . PEEfRAGSYH, EEFHFESHFR (Direct
Memory Access, DMA),

1. A2 A4 354 Hr A8
rEFEfEmNEHY, RARRAEN—FED, CPUFHI/OLE (ES5-20), CPUF
VO & 2 iR M 348 4 B i B A4 LalA ., HCPUAE|— KOOSR, EMEEIET

B R
| RiEs

| sy D
T

BES-20 A1 A A L
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EE TSR e e . CPURRK & I/ORZh AV RE, B IG&EL T ks, Bak
X BICPU, MR IRERAMFEMES, IMACPURBKSEAIORZHFNRE AT

VOUEEH 2 e & 47 1k, SRS AT TERO RO B 24 B 1 M BB B FE50RE . CPUSES
25510 & B4 IF i 0, {RLAECPUJ
AR (E5-21). e
fEiK AR Bk, CPUMA B2, *7
AR BIPIAE, 40 L TR AP A L
5-2255 4 TDMA G848 . HohE RN il S 2k A AR L.

R A VO EFRE., BEEEMRABIRES ARIEGHGERBINGE, EfHiREN
AEEAEHTRIOEENRE. HI/0
248 K (19 1/ O 5t % 1E 15 ¢ i — T T e/,
3. AEAME AR
CPU | M

| axsm
T—&ii4

Y O 4

MM AR EU ,
BB — A
1 HiHES
&SN, @ () CPU,
CPURTLIf b T, &, BEFE
BE5-21 o b il 4 AV H
B oFhERBIEN A EEEMRBEN (DMA), X #4ikHF7EEE V0% & A {55

2. o ) Hr Ak
{EpEESISw N/ F, &§%kCPU
| ¥ % F7) fE 1k
Exid g, CPURRLIBRETIF. | T —— .
fldn, EfrHMERF, AHbM/okE %, {gﬂm-#-ﬁl
Hillf A e B —4E, xRS HEORE
MCPUZ A fEMi i, BiIBAERMARE
JoE AR, FlmEs. NF (AEEEFCPURIEER )., XM FEEE -/ DMAE
il 2% S AHCPUR — 2L ThFE, DMAYSHIE R AE A8, AILAENFEmal R Hdate, E

HEM

T g EfEHI(5)

BEIFRQ)

| ®iE)

DMA | —

BARWES

=

me®

R 2

E5-22 DMAFI—Az SRS

X Fp oy ek /O MERT , CPUR X (E B4 DMA , X243 B RAFRm AT (A S ).
AT I UL R (F A F T 8. Z/5SCPURE ATl fbpu T1F (HI5-23).
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4 HE A A e BT, W A DMAYE 28 A MCPU B ET S SLkAU A, X CPUE
IHE ST ADMASHIRFER. TN

st
FFIDMA (8] ) 818 f e il )5 . CPU4kEE e mﬂaﬁiﬁ&
FIEM e, BRI & —
CPUREZE— /MBI AR RZ AN, CPUR  (Kwoas ) RuEes

SHTEDMAFIA T 8] Fe i Bl it A 2506, i A
A (E VLA Oy e o B A ¥ BT

56 AEIHIKRLH =T TR PR BRRT

71, FHFDMASS R

fEEL L+, HREILNERESBT
HALH Tir 2%, FWHTR 256
T i Ve AR TR T R L AR B R T A R A R L

chilfy (DMA & B (5

N i (DMAC2 52k BdE 65 )

RSB eP T
ofEEA S AR it L 1xigs ﬁ
5.6.1 CISC #5-23 DMAK A/

CISC (i%fElsisk]) ZERIELSEITEY (complex instruction set computer) MIFE,
CISCH ZE MM ERRERACRNIES . FE S, EMiRiH#HEE, 7ECISCHI#
FFEREFETEREERETFESRZ, BAE -HEAREMIESTE — &N S.
BFAAFEEE - KR4 ZEH—ME RHTEFS.

R4 EME R ERCPURNEH R TR IBIER 2. CISCHRAEMMIEIHE LR
WX FE MRS R, BIFEAEASBE LiEfr. CPUREETILRIESHES . CPU
R T AR ER R AR IE, SRR SHEHEA—RIERREARFHCPURTT, X
FITHL SR E— AT RAT, ENRARTFILERFHEBEIERESN—F
FIERME . (F R VERD R Fr BT H AR A R ik it

A CISCH & &5 Fa iy — A~ B (2 OB P iR i BN fF iy e F . 2R, X Fk
hREMA T HFENA DX ERENLLE B LR FE EE. CISCH RESHE—AFlF# £ %
¥R G BT A RS R VI Ab B 2%

56.2 RISC

RISC (i%EfE[risk]) %ﬁﬁ?ﬁ%ﬁﬂ'ﬁﬁ (reduce instruction set computer) {455 . RISC
B REHMIE R R ER P ENF S TR BRI E RERIE. ERIES AR RIES FREN.
FERISCH 4788 i T EL A At i i v Sk o i, (B OA) B s & A0 1 18] B 48 4 B4,

56.3 itk

RINCLFLHREM FERESERRIES, FORMNMGT =ME. ERMTRLT,
BRESE=ZAMBREERTER, M52, H4nHRER S + IFHRENB R ZAEHRE
M AR B, BT RN AR AR KRN A kSEFLR (R i RN RAES L
). EASEA R RS R AT R T R A S =EA R, BT — R4 S st AT LATERT — R4S
SSE A MG, ES-24aflR T = FIELEMTES A AR KL by, ES5-24bERT
it Ao BT A EHR 4 R R R BRI AT Sk SR T RER & i RALA G R,
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H5Z, SUHBIERTE - FESHOELE RN, ELfEhTE - RESHRESHER. £
— & HRVLIEHE E R B A2 40 AT B, T ift 7k £k L BLHLLE AR ] 9B jiE] 4 RESAFT24 BT Bt .
R B E BB B AME AR, AE —SHRIERS = 35&HE4, mE _EUHRENRE
BT 243 = 85454 . BlbE IR T8/38266%,

541 42

| #43 .

)

@@%%M%M%L@JL&Q il ' ik
Tie

a) Toik sk ik

T e
@EE Gﬂﬂ@ﬁgl..ﬁﬂﬂ@ﬁgﬂﬁﬂﬁﬁﬂ--- .
+ia

b) ik £
%5-24 sk

MR, WAKEHABXEERR., RYAFEBHESMN, RSN LR, 75X
T, EFAPHIRSNIZHES. (B, FICPUMIRIHERARE Lk Tk, A
LeCPURLHE ERERI 4T £ 4B 4 A .

5.6.4 3F{TAbIE

HHEN g AR SR T, RN EREEAT. RO AT, MEEANES T
HRYLEERAN FE, M4 aTUAARAEMESRT. 2/EREBERTMENANFR
THIH TN, X-BERA AR, RIEKSE—
e, FireHERESdEEY&E.

HITRBERLMARGEA, HiTHEML
EALEREBAM. J. Flynn$2 i @94r KiL45 0/, X R
Gy APAP TR LAY N (NBAR Sk F) 4 Y
¥, mES-250 1, 1% BFlynnf9 s, FEA4TR0ER A
RERATERIRT. R ERA.

1. SISD#a

BIESH, BBIRK (SISD) AHFRRIUFFHIA —EHBET. —PEAZH AT —
ANNTFREIE, /A HEFHRT, BRESTTUFRBIRIRFR— 2 KIEm, FFa0m
A28 R Bt B Pk L SISDLALA M (] . BE5-26 12 7R T SISDAH AR B 2.

_SISD | sigsife, wEiBHE
R4, SRR
_MISD | g4k, HRMIEK
£154ik. SEIRK

5-25 HRPLEH SR 5 2

CU,; il
MU 77 8T
PU. 4bBE#H
LoadR, 40 N -
Losd Ry S0 ool M
B4k i i cu it e
a) s b) fid &

Pg5-26 SISD#H#H
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2. SIMD#1

BESHE, SMBA (SIMD) HMAXRFUHRHLA — MBI, £ EEETM— N
fFRJC. FrAACERSS BT i H BT RN R 45 4, (BTEARMBRH L8 1F, RB#E
FT—EEFI SR A A S EE SRk IR T ix— 2809, MS5-27 R T SIMDE 41 A fnsc Bl

ALU. TAZSH T

CU, it
MU: {8
[
=i || -
aw i, cu I}L—L{T
et > f’ -~
- " LALU |
BoiE i MU
a) s b) S5

ElS5-27 SIMDZH M
3. MISD#a £

EETHR. REER (MISD) KREWERT 24045 SRA 2454 15 A THE 1 B
Tk R E5 4, ES-288 08 Tix-itd, HEMERBE

l.odl.lﬂ

3 e bl

4. MIMD #8 47 Load R 80 14

BIESH. BHER (MIMD) (hZ&HWERT 24  [00h® 1=
WARO L ECERTEAMBE (BRESHEMT |8 B ik
—ARIRE) . ES-298RTMEMEA, ~HERKAY T
MIMDA R H FRIIE T Btk B4k Hy, (X Bk B L N
farh, ALARIBEHAT £ ES . XA RS K AT A 528 MISDE4
BATEE NN NER,

FiTEASFAE, KERATHREAE, ENHNESMRERGEMIIIEILERES

AREREJLA/DEULR., X EFFf . KEMFRHEE, KRR SIRA R EEE K
% (] 3 e Fr L.

Losd R, 40 I

Lowd ;50 2 || )}—0—

Load R, 80 NED _

080 R g (o —lE —=

Load 120 2

tova g 2 || e —0

EisRetl B MU
a) i b) I,

¥5-29 MIMDZH 21
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5.7 EEITHEAMN

AHTRETEILNERSH, LA ENESLE, ERMNSIA—6HE JEAXA) it
BL. PES-30FR. REHREILA =AM . CPU, & /fmh TR,

CPU e Hbhk
(164£) (8{i)

00
01

Fery

3F
40
41

42 e

fild T

FD

e

i L AF

A L
FE5-30 B9 TS HLAYER Bk

1. CPU

CPUA § sy s =85y BABRFHFAHE. WAZHE T (ALU) fMizhHl¥ic,

(1) BaRdrfas

iFEHLR A 166 BIR 8%, BN EFIEA©, 1, 2, -, F, HEA]
WENMARFIR,;, FAAZESLT, ENSHIEE, BEFLEEST, EINTRES A K
Ef-

(2) $=HigRT

Pl g LA RE, WHALURNERE, ANFEOFRMAVOFRENFR. EARITE
AMEGFE: BFUHESENESFFEE, BFitEdsE (PC) (REFRM) RENET —FH
WHITIE S HERE., PCRIAEIEM & A T —REFHSHEFNFH T, £
HLE BB, BAFHESEmL, /E T -&BFES. B4FHFE (IR) SHI16E, BL
24 Al R RS RIAE A

2.+ 4

FEA2564 16T oc, Aot % (00000000F] 11111101),, &R+
fI(00FIFD),, EFHBEASIR, XARFHES. AI64/7 17 55 IC(00%3F), 4% H T 8745
&, (EMBEFHRIFE4 S EEEEnRERTE, NFEIT(40SFD), 48 S Ar .

3. AL T ALK

MBI ENAE - EEFEBROEAMHTRE., FRAEH RN —5WHELK,
BAEES30F Ao FNEFR RAMENG, BFRERNFRAG Ny, X
EEANFES L, EmATEanE e, Raedd (EARARSE) mEiaE (RED
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MitHiRE) RNFRT—H, ENrhL s 514(FE) F0(FF),, EmERHRR, 52, B
EEMMB I EFSE, (EARNTFER T SCPUNAFR L. T IRAIEIE MR ERmE
CPU, RZir#R.

HEE

HETHENAAICRESEANED, BARMNAEHXERSPRI4E. BRI
T HMER S #: BIEID (opcode) FNERIEE (operand), RIEWSIEMAT FEHRIER LihiT
MRERRE ., BRESMIGAEHER, #iorRAaT4i, RS AERED, Hb34
HERRERSRIERAIMAL, WES-31F7m, R47FRS49,

#*5-4 ERITENMNESE

$.7.1

& & i ccdiahhc B fE
d d, d, d,

HALT 0 fo 1L T
LOAD I Ry M, R, — M
STORE 2 M, Ry M, — Ry
ADDI 3 Ry R, R; Ro*+ Ry + Ry
ADDF 4 Rp R Rg, Rp — Ry, + Rg
MOVE 5 Rp R R, — Ry
NOT 6 Ry Ry Ry, — Ry
AND 7 Ry Ry, Ry, R, — Ry, ANDR,,
OR 8 R, Ry, R, R, — R, OR Ry,
XOR 9 R, Ry, Ria R, — Rg, XOR Ry,
INC A R R—R+1
DEC B R R—R—I
ROTATE C R n 0 1 Rot, R
JUMP D R n WER, =R, JFLPC=n, Tk
F: Rs. Ry, Ry EHFRHA 750G

Rp: EHIF G am 7Stk ht

Mg: A7 ICHY At il

My: I PRAF 8o i+ i il ik

n; g 1i

dy, dy, dy, dy; B—, =, =, EHRHHIE

HEEHAREBEFHLSOTFEINRERD. FRAAFEEORERORWIRLL0),. Flm. &
HLRSHBTA IR IEROE ., FXf S FINOTHE 4 Al s — - AT # LA(0) . D EHE EFHF
bk F A AR ECE R AR, BTEAR A —A 8, i AR TR AR Al i ok
Fon, FrLARRAH

miLiRA AR K —KAEREAHMEM (ADDI), —KMAFFABAIAEM (ADDF). fn
R F Ho ik (FE) (E D LOADIE 4 A5 — /MR IE%, Wit RyLat TLIA BT B A . [REE,
AN Ad F b hE(FF) (fE A STORESR £ M2 — MBS, THRENBATLU L AR Bl . mR
ROTATEH 4195 = MR MEHA0, L4584 sb4ER P W w4 fE B A0 & .
AEE = REEGRL, WEEBHRBAL. sh, EF M (INC) fam! (DEC) 4.
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188 VER HEs
BEEE 11 [T 1111711}
| | |
44 124ir
a) 54 R
Ea T REEIL |
T R-BEEHE | e ]
1 RgnE [ #n | osl ]

b) fi 461

FE5-31 A RHE4A £ T

572 ABEBES

Rk 2RO —#, FATREERLEAY. - MANE=AE: RE4. $4
iy, TERAEAWME, Hiht b PCHREMIES MNATFHEE, BEAIRYT, KEPCH—,
f8M T —44. EFLNE, IRPAIFSHEIFEN, ITEMNRESNEFERNFPERT,
FERATHEE, #4WHIT, SRERASENATETRETES. —BE=REH, 15
fill o X F I AR, BMAEPCEEM T —&KiFE4M, LETE A4k, HICPUMEF|
HALT#54,

5.7.3 — 1 filF

EHA B m B R EAL A T AT R A TBAIAR NG, SUEAIESRAC, (ReBdk
weradiEX, EHF L, XTBRIERTA:

C=A+B

Yo T AR ENARYGX A RIS, A UEIENERTBRFREFFESES (FlanRF0R,),
BIEMESRTREE = FFas (FllR,). ALURGRRIELHF EECPURLIE & 4 85 P /Y
R, (&, AZHIUTEN (B#FEELMHEN) £ECPUL RARIRMEFFar. R
PEERK, HFEEMNERFRTEIREDMNIZFRFETTEIS, RN A EREENTFHE
ERGFT, KR EATRASFESE P X R AR E /T A B8 N 1 70(40),,70
(41),5, GERPLIZWEAFREENFRIT(42) . XHERER T BEFZHIAACPUS, FRE
BEHAEAENG R, Fit, ElaXARRNENRRRFRESRES, BFA0T:

1) EW#MMH@W?&%A%W—%&R“ (Ru '_Mal[l)n

2) EAFEM A ERATFBR, (Rl '_M4|)u

3) FAMIRFAR I A, &R BMARH (R, —R,+R,),

4) *ERIH’JWEIF?AMu#’ (M., “R,;),

5) {% 4L,

ERBTHRENIES S, XSKRBLMIELD .
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(1040),, 1. LOAD R, 40:M ,,
(1141);, 1: LOAD 1:R, 41:My,
(3201),, 3: ADDI 2:R, Ry 1R,
(2422),4 2. STORE 42:M,, 2:R,
(0000),, 0; HALT
1. &G AL A Fo S 4R

T HUED - EPREE, BNTEEEBFMBABFEMEATT S, FTLLUAAFEIT00),
F|(04), FHESTRF. RINCEMEBELTFEREGFEILANFERITT(40),. (41),F1(42) 6,

PREERESSE vl

HEIWERESER—-THRSRAM. MRASEEANNERF, BAaFTESTHLAH.
BARBEYH =FBAK. R4, 4, i, RAEBREEEMRMIG] + 254 = 415, X
SeR I fE N Al oSt sl R A . (00A1),,, (OOFE), F1(019F) .,

(1) Rl

{E% — BT 4ant (E5-32), PCSMIBFMIE —&IESL, BERNTFRIL00) 4, #Eiil
BT BT =F5K.

1) #EHl TR & FRETEN T 4 70(00),h AIHE 4, BAIRA, PCRY(E NI,

2) *ﬁﬁ]ﬁ-ﬁ’*ﬁﬁ‘%’( 1040) u&j‘b Ro—Mys

3) HHIE LTRSS, TEREFHEANTRTT040), AMNBEHNBNEEREATES
R,
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%
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© it

FEs5-32 BRI E

(2) FHA2

fE% —FEMFT AN (ES-33), PCHERBFNE &S, EEAFRITOL),A, =i
B Hin T =5%:

1) il BT ok FE RN AR T (01) RIS S, IR, PCHIE ML,

2) {Z ST # B4 (1141), AR, — My,
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3) EHIBATTIATIRS, XERE RN RIT(1140), R R BRI A B3 A S H 3R, H,

1040 00
g 1141 01
3201 |02
2422 03
0000 |04
i 40
EHB T M
42
- ik 28
© s i
® 5 (1141, 25
© it

FE5-33  FEn2autR &

(3) R

e — BT sait (ES-34), PCIRMIBEFFME —FKI54, EEAFRI(02),4, =l
BB HNT =4RK:

1) 26 e i & 7N TF 8 oo (02),Fh I FE 4, BAIRS, PCRI{E L,

2) ¥l BT ¥ AL 4(3201) AR, —R, + R

3) fBHI AT S, XE®EFFHERMAANTH MBI T FHER IAE L (BALURER),
LR MR,

1141 o1

Q@ s L
e (o — "™ 0201), 5188
© i .
#5-34 FRH3AIRE
(4) FEHA4

fESE Y RIWITRGE (15-35), PCIRMIRRFRISE IS IS, EAEMNFHIT(03),4, =il
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2) ﬁ*‘]ﬁ-ﬁ*ﬂ%%(zq'zz)mﬂ]mu —R;;s
3) BHBATTRATES, XBREFERR D BHMRIAEAAERI NG BEIT(42) 4.

FIFaE

® = (2422),,f# 1384

F5-35 JA4fR &

(5) F#Is

(ER LA talt (B5-36), PCIRMEFMIEINEAIRS, EEANFRIT(04),4, {25
BoLhmT =%,

1) $s il 81 FC B o ik N AP B 70(04) R IR &, HCAIRA, PCHI(E N
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57.4 B—HIF

fERfEAIFFr, BAREZAHMPNAESER CL2EANFETR, LEEHMPE R EEE
TENFF, eGSR mAREEATZHEMMERGFEIAGTS, RYNEREFEENED,
nfalE xR, EHEEHELS, BINEAGRBAXENBARERANHESBEIINES,
AR EE XSS ERE =B, Al A RSRAEIEREFRDERE. @
M IREESEEAERATERE. ATERIMATEMNEBFELSH, FEHEE&XMNT:

1) iR, FAM,,

2) Ry —My,,

3) ik, FAM,.,

4) R, "_Mn.

5) Rz —R, + Rla

6) My, —R,,

7) RIEM N ES HERK.

8) ¥4,

B s hdkEIHmANE L. 4 K2HIRILEETINEAREDNFEN EEKER
WMAMAFER SRS EEREAS ., B8, BRiFRILARENFTHI—4. EIHES,
Al LL{# ALOADFISTOREE 4 Bilixf1 5#1E, M HLOADFSTOREX ¥ % A FICPUFIM
CPUH B, RINFEREFHRS RIZEEHIARNGFRARNFES IR, &R IEHD:

R—My EABRMAHEBRENAFLIT(EF),

M+~ R

BHEAL:

R— M

Mg—R B 24 W28 ¥ R A N 7 B 5T (FF)

Al RE & A, SRR fER RAZAECPUR SE Y, A2 A 258 M B B E M BICPU, 2
EHBIAT, ASHACPUSTALE? RifEEBEREABRBICPUNL? & R 3tiX 4~/ e @ Tk
MeEx ke, EEREN EANZXER. HE—T, MBEFEMIO0/ %, =Fx1 000 000
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2 (240F),, 6 (1141),, 10 (2FFF),,
3 (IFFE),, 7 (3201),, 1 (0000),,
4 (241F),, 8 (2422),,

HBIEIF4RE A, BIEOMIOREH. Msfrix R, EFFAPARERARNTE
¥k E Fa. BRFARHRM, SRERERIES L.

TEARAM

S5RGBT REML, HELN - MMEARRMNEREEAMARER. &i15EZ
TTRFZKR, BREAALRNRA, FEIARFRRSH.
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5.9 XEAIEF

address bus (H#hhl g2k

address space (Hihl%siA])

arithmetic logic unit, ALU (B A FiHBIT)

bus (&%)

cache memory (& iRER b7 if 25 )

central processing unit, CPU (rpgLybFl & 57)

compact disk read-only memory, CD-ROM
(R fArfifa% )

compact disk rewritable, CD-RW (e[ EH ¥ )

complex instruction set computer, CISC (&
FESETRN)

control bus (¥l #4.£%)

control unit (%% 7c)

data bus (Erif £8.£%)

decode (iFH)

digital versatile disk, DVD (¥ 7 £ ThFEXA)

direct memory access, DMA ( H#ZE{FfiE%
1)

dynamic RAM, DRAM (zhZERAM)

electronically erasable programmable read-
only memory, EEPROM (Hi =] #2p5 =] 45
i R a8 )

erasable programmable read-only memory,

EPROM ( nf #£2B5 o] Za# Hid fr it 2% )

execute ($hf7)

fetch (Bl (#54-))

FireWire (k&%)

input/output controller (i A /% HH 425 #18% )

input/output subsystem (HFiA/fiH T &4)

instruction register (54 21725 )

interrupt driven VO (v W45 il A /6 1)

intersector gap (& [X /a1 )

intertrack gap (REE A AR )

isolated /O (1/O¥h 7 F4k)

keyboard (##f)

land (&im]Zm)

machine cycle (#1323 JE#1)

magnetic disk (RE#)

magnetic tape (BEH7)

main memory (E4F)

master disk ( F#)

memory-mapped 1/O (1/OFFfif 2% me gt F-ak)

monitor (Yl2F)

multiple instruction-stream, multiple data-
stream, MIMD (£454if. £%IEHHK)

multiple instruction-stream, single data-
stream, MISD (2454 ik, HEIEIHE)

non-storage device (JEFEfEiR%)
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optical storage device (FfFfiki%s)
parallel processing (Jf-f74bF!)
pipelining (A )

pit (i)

polycarbonate resin (BN fsRIAS)
printer (§TE[I#L)

program counter (PR it % 8%)
programmable read-only memory, PROM

(W] 4aF2 FL iR A ik 2% )
programmed /O (FEFFEHlRA /&)
random access memory, RAM ([#HL{5ELAF
%)
read-only memory, ROM ( HiE{rik %)
read/write head (& SREL)

reduced instruction set computer, RISC (§}

register (F{7%%)

rotational speed (i B¥ )

sector ( F[x)

seek time (-iR (A )

single instruction-stream, multiple data-
stream, SIMD (#454-%, £¥iBik)

small computer system interface, SCSI (/]v%Y
HENARZEQ)

static RAM, SRAM (FpAREHLIFIEE)

storage device ({rfifi%s)

throughput (ZFH- &)

track (i)

transfer time ( {2 8] )

Universal Serial Bus, USB (i i {T54%)

write once, read many, WORM (%5 —&, i%

mE4SEHREN) £K)
5.10 NG

o HEHLMH K=K (ST R4): CPU, LfHFfuASH T&4.

o th L AbER 8 G (CPU) $hATHHE HiviRfE, A =39 . BREMYE T (ALU), 8 Ti—
RYFFE, RAEHAIC (ALU) MEREAR, BlfMEZHEaE. FFSetoRirpyFigitea.
Rl E IR W B . FE il ociE I CPU b g A o R .

s THEAHATHES, B— TR oH —THARENIRIAR. BdBkERINTRMAATFRE
RUAFRAF 0 3R A K. AEPNE— o[ R C B BR At T @, AMFRETH.
Bl FHAFiE2S (RAM) FIHiEF#E (ROM),

cET A/ (10) FREMEAEBSALEHENSHRZR, FERFMEE, BEATRLE
KU RTEL, @A & o Mok JEfF i a Mg it s . dEFRMiRETIFCPU/NTE
S5ohRalE . AR TUGFMUIGEAEN KRG, Fifikea o Erfes,

s HRHLp =T REMERETEEMNES, EAEXET R4 R TEERTELHERE. CPUFIN
Pl FHE=TEEEE—E (BT HALA): BUREE. it B ishlEsd. MAMmNIEE
M R Ak R BN SRSHLE, (EHEHIRAE R, m4ARF RN SCSI, k&
USB,

o A FRN G R R S Tk . VOB L FaEFVOEfil Bk 4 0k FEVOBR L S0k B kb
% MINTE IR/ S8 4 5 2 A E T kWA S IR & iR/ S84 . EVOTF il & i 3 ht 75 ik
i, CPUBI/Of: il 88 s A3 47 88 fr 2N R+

o4, GARHRVLERFRALAN A4S RCEEAR., (FRRITRFE, WA SR 6 H
B, BAFEMBIEIEEENAD. CPUMHEEAINLE B — &84, MLBRMI TR
s 4. MR EEt =FrEd k. B4, FSMIT,

o 5 = A ECPURNS A H I & R B0 fik . BT ble A/, b o7 4 il A/ F0 B HE 17 fif
#fFit (DMA),

AL, Rk RSEATIAS L TIFL2 Tk, HHRILAERE RPN K%
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CISC (H 2«54 % IFEHL) FIRISC (R4 4 RiFRHL).

« AU RHLE A K S AR AL B, X TS RFREHME TR TR =17, &
ERE T — RG4S 0L o LATERT — JR 55 R AT T 48 .

s HHENESE LR -MERE L, —PREARAZRE LR — AR, TR £ 4R

A0 4 RO e e T R
511 %3

g38

AR = AT ARG R

- CPU M JL A~ 5 2L A7

. ALURSIhRE R f+ 2.7

B ok BT O 8 3

- R ShEER 40

.7 X RAM., ROM, SRAM_, DRAM, PROM,
EPROMFIEEPROM,

7. AR O Ak AR AUE A A7

8. ik — Rk fit g BEEH AL 7

9. B £t FNREAHE K R E B SR ?

10. tb¥e4r#7CD-R. CD-RW, DVD 5[ £17
1. tedsrdrSCSI, k& FUSBYyiil2E .,

12. Fb&e 5 B M PR /O1 & SHhERY ik (A A la] 2
13, Lb$esr b = Fp R 5 CPURVOIE & Y 15 147

14. bhEe s BrCISCH R & FIRISCH R 251 7
15. ik ifik 2k B L FEH.

16. ik HF frib i R HAEM .,

(= BT T N s

E TR

17. it T RiIEERN FRER .
a. CPU b. H1F
c. VOFE % d. LA L8 A 2

18, REweTLAfF ok B8 o s il o,
a. ALU b. % 7 2%
c. #E il o d. B SR 2%

19, JEFTLARE -8 AR e 8t ,
a. ALU b. U 1r 8%
c. il 8 d. ROk zh 2%

20. CPU iy % F75% T LL{RAF :
a. #iid b. 54
c. BAFiHEIE d. L, E#-2
21, — SR EmT Hl H T T LLE X
B

Fhiz

a.5 . b. 10
c. lo d. 32
2. —4FR____ i,
a8 b. 16
c. 32 d. LA ERMERE —1
23, nH- ik & Hpht 22 M 16MB, T A86L, B
LGER—N"FRE (i,
a. 8 b. 16
c. 24 d. 32
24, iR S, B4 T4 Hb ) S e
i3
a. RAM b. ROM
c. R IR0 2% d. CD-ROM
25. REHEEFLANOGHESR, MHARE
FE B 1 A 7 LT
a. SRAM b. DRAM
c. ROM d. LA ¥R
26. RS il o (TR B OR A B .
a. SARM b. DRAM
c. ROM d. L) E#RR
27. 16 TR F T _____F.
2. 2% b. 2%
c. 2™ d. 2%

28. - N TLARE AR 4R A (0 R e B ivh A T 48
G, i EL{EERR B o (B RTEAF REFE L RAL

.
a. ROM b. PROM
c. EPROM d. EEPROM
29. AL A PR AR HEARF, mA
XHCHAR T REHE S,
a. ROM b. PROM
c. EPROM d. EEPROM
30. CPUNFRRIZE___ H{FEE.
a. W b,
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3.

32.

33.

34,

35,

36.

37

38.

39,

40.

c. i 4Bk EfE—
FiEEEFR AR EA-RELR.

a. CD-ROM b. CD-R

c. CD-RW d. LA L&B2
Fligid& LRI T2 RIES,

a. CD-ROM b. CD-R

c. CD-RW d. LI L&

W — e AT LA B e/ M R DO R

a. fil b. BIE

c. i d. #k

MRTERE R AR A2 F, BLlbht BT E
.

a. 8 b. 16

c. 32 d. 64

Sekfshl sk ealLAEN __ FizR.

a.8 b. 16

c. 256 d. 512

RIS R BRI SRR R AT

0,

a. SCSI b. USB

c. k&g d. bile

HEihzEIRFN =1 FEREE_ FE
Wi PR T A

a. Jufg 4. thiT. iF

b. FH, HiT. BES

c. g4, B, T

d. iF60, BU4E4. hir

fEH TFCPUEERMI/ORERFRI ¥ ik
dh, LM FFEREIER, VORESEM
CPU,

a. BRIFISHIB AL b il A
c. DMA d. VO Fak

7E A T CPUE B /O ik % 7l 4 /)
i, CPULLFERREESBIVORIETK.

a. BFERR AL bl A6
c. DMA d. VO$hr Fht

R FCPUEZFMI/OGRE R FH Jik
th, KR AT ULl VOiR & BT AN
i,

a. P A4 il A/ L
c. DMA

75tk

b. w M7 43 il 46 A/ H
d. VO¥Sr Fhk

REEIE

41.

42,

43,

45.

46.

47

51.

52.

53.

54.

—&iHHREVLE64MB (JRET) FINTE, B4
FbaFt. B2EFEEPEASFI 0
FEE £

R RER24T, BH800FR, NFELL
FHEIAG A TS ROSHE. MR R%E
ASCIES, @wA-ASCINFFE—AFT,
Bam—agiHRILFI6/T#IEEHFS (RO~
RI5). 10244 =R 47 fif 25 6 LL B 165 A [6] /Y
54 (fZnadd, substract®%), B4 FHX A4S
SV EE L 2 ire2E)?

Instruction M R2

AEA3E R, AR BAR R & (E AT R TR

Mg BBEFRNEL

FA3@h, IFEPESHFFEFESONER
7

E43fih, HEPHEFITESANES
217

AR D, BiR S8 Z ALY
48.

49,
50.

{E438 7, Hbhb B84 £ L2
{E43@h, EhHlags P EEL
R HLEE A0S Fht. NAF 4102447,
AR REIONFFE, AATHRYLTLL
R Z AR
HEHLE VO fif SRk 5 -0k . k.S 50k
104 (10fi). wmRRNFAHL 00045, ALl
BALATLATF L £ DA I i A a2 42 2% 2
EHS.7H R RNESE, KSR
THHEARARE.

D—A+B+C
A. B, CHIDR Z#EFIFMEDHRAIMH,
i AA. BRICAIE, DAVEERERMES L.

ERS.THPREHRIESE, MEHIT
Tl BRI R US

B—A+3
AFI3 R ZHEHIF DA A B S, H PR AAR

{ii, BAE B RfENEMEE £, (37, (AL
e
RS THRRIERUENESE. W50AT

THRFRAER AR



i1 A A 48 A 97

B—A-2 =5,
AFIZRE RN M B, M AAR SO ERS TR R BALIES %, HEFS
ffii, BElE B REMILE b, (5. ERK GRE. RGO RIS MY, m
=4 ) RE-TBEAH0, BFEE %M. i
55 [EHS.THRMEEHBIIEAE, HEES RE—TBERL, BFEBE_TEEMR . B
GICED, 1% FESE Hin A BB A R B 5 AR, EUEF A, BFER
W, FRoREMMRL. EREER A I B IHIEER

(f2n: ERMESBEES,. EEakm
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TAHENMERES Tk, T, FEMBENEARSRZE. MEHLRAE T RN
., MESEARMHESY, SEHEETFEESL. BEHRNES. WA X BVIRSEER5E%
EHXEY RAGED. HEILMEWIRAHRESB THEARN = E—TELIRE N5 2k
A, ESANALA R, (R TR R T S LSS A,

I A FER 2], S N ZAES .

o fR W S bRl TR SR A MK o 2

X4 BHEEM (internet) S5HE%EM (Internet);

» fiti ik Ay B ) A 4% A BY O TCP/TP B LB

* E X TCPNPHLEFTAIE BLARENR X &,

s FHERBERMIE P /IR S & & R,

o (i prse S LS R UV P R S Y C N L ke B ol 5T

= PR R 1 A R0 46 TR 5 5 AL oz L ) 4 XA B G2 B

o o =R EFFRI SRR Y. B, ARG s o8,

 FIHEA R B, flsasi, oditisfmx,

6.1 5§

P& 0 R I A, ERRERA T REF B - EREEES A
M) — mFRE 5 — ARk dE ., REhESHER, XEHELSERRINFTEIMNMESE
PR 5 B A AT HE.

6.1.1 MEFRAE

LM AT EindE, KhBEEZMEERE, TEEEK2.

1. Gk

HEERIU H 2R AR, SR EFmE R, EHEE2EEA—TiIxEEE
BB — k& rEREBLE S, M b ] 2 R K (8] @ i E] E] R, 4% ) e R T i
ZHZE, BFEHPE. SR8 EEAEERE b %,

2. T&M

B T RiEMEmES, MEMATRMELAREZERER, SR EHENME, MikEE
AR O Ta] 9 RERE A 4% (e HE M %

3. &4

Mg EaFERPEE, Pk TR . SAmER, SIMNEBERmEiEE
S EHRIEMEF. BRI EFI6E ek LmE.

6.1.2 WmE
fEHEmEE Zhr, BiFEE L~ @k,
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(B 3 8.1

0 £ p P SR AL Bl BE RSO EFER IR S K. BERERIRMN — &SRB B —
B rifEmE., BN, A AR IET (TR S R S AR ELR,. AT HimaE
&, M ix&ELaE ARG X RIMEES R — 80, TREFESERBEGREER. X
£ 5., mEe-1fx,

ELM ikl o i? '%?.%%kj%i

G
a) pa kA b) %3

BEl6-1 Efem, Jb i RnE

S AR T A A A I RE R, BERRATREA 75 BOh I A B P A
ERERE (LHSWER) BRI EREE K. 8 ARG, NS
B, AR LT R L,

2. ¥ i6 )k

A 40 153 RAGWB I ENA B AR, FAREA R ERE R, R
A BRI . WA A SEREE GREHRLDE) WX LARR. 1
TR E AL R, MRE, BN, BETRAY (LE62),

I

S: Ik

R: FIAAES a) W4 5 b) 2%

H. #eh

" sk o B

EC: #eifhisy E;pmmm [ = % ]

KF4 l Lﬂu i ;

Y TR &

o) Bl d) FHAEY
E6-2  OFpgydn

EMRHEI, EMEEHATRAN A RS EhE T RENE. EERHRIM,
AR EEA T AN A AR, ERE5ENHERLEERN b RIZHIEMRE. BERBIME
H% ey, —REBSE (RZALK) BERBTHER, EMEFRANREERE L,
WA R Ak (GEEERE) S5ESAE, ERER G, B kEEA TR S
AR, REMAMEEHE, G5 REUL-ATHREERN T RELED 5 —TiRE,
HFFAE MM, FRPOEMEEEE - PRSE. 4T EHKBIESH S - RENRE
S, ERhAkEE A s B HIL, HERE.

RN A A Fulie A BRI MRIE S E FEREMERIE B C RV BEE T3k, HER Tilt
R, MR AEBARER, AEmEAS M, EXAEL L, ERREA. MRE



100 £O6F

TP ERR A SRAMBEEMTEZNRA/ME ONEER K.

BRRIMANF S LEMES. KA, Fft ramEmE., B2, SR (m— 7R
) SRS AR A, XA AT DU o SR FNRERR BT R AT ok k. X
IBMS| AR ) 4 R EREE, BRAYIR MR & S b Orfy . and-, X S o sl ) 4 058 s o 45 X
P EFARTT .

B LR, FTRATUREERAANRE L, REfdKESR &
5T AAE. (B, B8 Rdini il 22 LR A R e, BN R R 8 X i E — b 1 #
ik AL A RE S 5

s, wE B o B E ARV R R RS, R EERIRIEINMEE, B EA
FARFEF AR BB . B RIRNA— KB AR B e MR s (ADSEEREE ). ki
B EHL, ML MERS TIET. EREENTM. FHEEMTIMEECLERYA
Th B ME— W R daTh.

6.1.3 Mg

AR LA A = K3 B (LAN), J"#M (WAN) i (MAN), MZE
— R R HAR/NRER ., LANE®HBE /DA, WANRLLE2IRKTEEK, MMANE
/DR T SR

1. 5% A

BEM (LAN) HEEHLAR, % % o oo
BEADAE, ABRREEEMIES o -
(WLEE6-3) . AR HEL 4o 25 T 04k A 1o .;’li'“ﬂ’”-Eg
RET, SRMLANTUREADAE O E! .E!-\ 2
N 4 PCHLEN — SATENHL, KB T 'I‘

3T

;ﬁ'ﬁ[‘ A;]I 5 :;f ;Lﬁ;niﬁ% kel [6-3 $E84 LR HLERES — 4 HE B I LAN

LANAZ A4 NHFSVLE TIERS R A S I 3 =ik iy . A REOEES (andTENHL) .
B (P EEF) SEHdE. Eir2mbsEidg, W ILALANEE#SE S XA LT
R, LRI LIENNESHAPCHL., Xdmi—&itBHLATLAMA KA BRIz EE,
ERREMR AT PHWIARS . RETTLATFFE XSGR RIRSE E, mitefEH. x40
T, LANFIK/DeTReEN S WM T H A ore ., SchibREERSFTH P&
WRE.

2. 73R

I EM (WAN) #EftkEENHE. BG. FHamiasEnEs. £ Eaffa s
—AEEK, — P RKMELER., WANR[DLE B EEESFMNE T, holllEas oA
R E R EE Rk S, A ARWANE®EFMESAM S —ES, ik S8k
Sk, BETWANEHESEEE ENE LM, @ wEEHFRARFIE4ERE (ISP)
(W.E6-4),

3. WIE A

WM (MAN) £ H/hrFLANFIWANZ B9, el h mE s — b, M
AP EFEESHEE CEEYREEASEN) AXRRAPAE—TH TR TN 8%
FARS . MANR —~ SR (| TR REIRtDSLEE R LA K AR IFA TN & L. 546
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T Sk A A AN LA R A R &, (B dn 4t RV R AR I A e R S i

ISP

-

ISP ISp

" W—— h assEEm : - -I[;SIE:' lllllll -
HRHL RS ES EREDHDE U il 1) ISP
E6-4 % S WANHIE TWAN

6.1.4 HER

A, HATRL B LA MLE . ML EELE R, YAIRENREERE—
I, B R ERM (internet, /NEBRY “i"), E6-5 Brx T —A4 HIEEMEI 61,

_-.LAN_

BHE T AN )
BE6-5 HWAN, LANFIE 25 # B i I I

MmEZ, MR —HERE-RINEBERSE, MU RILAITENYL, 5Dk R R fE 95 5 A1
BEAMAREAME, EE6-SH, HT/TLANFIZNWAN, &/MLANZE AR S E
BTN, TEDHLR M i & A b K 4s . WANSE# & a0 si W45 s 2 th iR S5 R it i
ERE TR, BE@R xR e (HE), FELELRM b EHAERRE,

6.1.5 HE%M

BeEAMEBMZEERLFM (Internet, KB/ “1”), EHAT LH) GHEZERNSH
. TAFEFALN (1002 A ERK MBI, F8. FRNA. AFmEHNY) #HiE
Fil A A

My M ESFEMAERERT, BAERABEAH—FFRSBA, mAFEAKN
Bk, w4, KREHEZEREFMESEOR P ERESMRSREE®H (ISP) AUiRsS . ISP
ARA-GREEET mEERERETEFMARS S (BERTREN) AR, Eiddsr
B %5 & RIFfE B, At EAR A P 80h A B AT LLGER A HRISPRIAR S &8 L. JLTE, AEPBRIRS
fRftm . ERRSEOE. KERFSREHA RS ROE . wAEFMGHRE 2 A
(MAZEBR) =8, E6-6R r I o B A HESILE .
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e e T —
e

P B _\-LH‘--_ 3 -H-""\_

A BRISP

El6-6  [PARE I B ik 41 £

B4 B LR 1 £ 05 T R2 W E AT B ARG . ERWME| RATEAERER G, W2 T 34
R 5 K. B M RRILE A ERRA A . SRk ik (E-mail) 434
Bk, fHTHE, % TImALR M AVIRAR, & T AR AR, A Sadnid Fks
FMLHr ., &, MLFfRESRE. MiTkE, SHEFWR&GLEDRE—FE. H
o T A 4 5 B B IR Y B T AN i3 Je HAL R 17 D AT A 15 R 4R

6.2 TCP/IPHMILIE

AT AT LA RO 45 0 £F 55 Lb AR L SEPL ARt o (1. VSR ok (] T 2 1l T PR
RV . B, mRAFERES, B2 —PTEFTRZRNESE., RNTFEL
BN ORI BT AR MRAERE. wRAKRMETH, MEFHERE T . £
B, BTSRRI R SCPRTE A an (iR SE BRI ARTT RIS B 45 1 B R IR AR IR R

X 28 5 FAL M AR BV AR &5 AT bR . flan, fEHESF EA— TR GE S — A5
b R R XS AT LA L AMES , BERER—1THES. BREMEEKEMRS. £
RIEE, S5 8ESHuMNRIFILEXE B HEL.

AT WRERAEFZTHENIRS , R alEd T AN, FRAWL, XEHRTFERA
G A K IR AN TR R B AR R — 2, N— A B —AEEEE. EHERME—H (3
%) iR ATCP/IPEMSUE. FATHEARRRIEM R 245 HX 485 (TCPRIIP) HI2FF.

JFHEHITCPAPH I IR E L R4R . EHLBIMZK R (K BE), BEME (MER), £
W EMPAER. a4 RITCP/IPH IS #E LS &, nE6-THxR.

i 12 s Jwmr ]
e 4o I A4y

| B3 ummm | TCPIPR
spsess R 2 | EHEmsE

fEle-7 TCPAPIhiLEE

E6-8 R T4l ENIRFAR KT IEEBIBRAE, HHEMAREFBR, "THELid
Vr& i e, Bl AER=A.
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A B

s § 5 o e 1 ""

- e T
e 1 mnE 1 Jmme
e ] B
il £ 12 | ]l ) ) wsE

s 11 L) | It
oy 5 P2
i iR

E6-8 TCPIAPH YK ERIAYZE T

E—GHEd, —BEAXAZTEMIRS . flm, F3IREML2ERMBARS, H
HEAZRBEARS .

6.3 E

X — AR R R — T TCP/IPHM U & — BMThEE. #f B IR 8 an ol i A [=]
MEAZEYHEE, LIRSS %I &En,
6.3.1 HARE

ERERERAA (A&FEKEF) RN, CRAER b Fube:, 1T S D5 R e .
WEFAEMERFSH IR, FEFEBRMNBITIE - LRENAE LM, MHBEZE——1
KZHFAFMA S EFNE.

-

L BP /R H Bk 2 M

BAREMAERSEN (&) RFSTEMGERETEL LA HEF DA,
EEAMBEBERENEHHL. H—MEREH IHEREM) EEEHRT, HFE
AitFA/RSEEFREN, EFEP/RFSHRSHS, STEABRT FERXHE
. FraBFrfms 3By, RESEEFHE—HEfr, MEFraBFAERE
Hizfr. XE®REETRS SRBEFOTRILE LN, misfrEmEFmitEiA
TEBEEMAITH., KL, STRFEFRBFOUHEIRAR S S, mizfTEwErnit
RHLRRChE P (WE69),

% P R P AR 45 i B2 P R AGE (5 R oY IR B R MBS, FAB T X Rk R E
MIREFFRR AR, EE6-9%, IRF SHEE - HafTHIRS SRF, EFHEEE P mitR
IR,

FEEMFBEBRMSIA S (NSEKHE) SirHRROEREF EEERE P RER),
{EB%E PR RIERIRS , XAIRSHWIRS Sumdt . (£, MRy EmERET,
i % % P ot FEERREIR RAR %S . S B LL.

2. B M &ML

Mk PEER RS S RXIERN, ERERSSEABENBLE. 2R REAHEH
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AR, {LEfreeE i FHRARS SR s B R E AN, B, AT LaTHTTP (J5ik
SitE ) MRS SMusa, HTTPE PREDFRLX Leifhia, MRS FTRAEMESSFHER. b
TR — T HPRAHTTPY 5, BAERK—RFEEMLF (URL). fldn, A TifRFEHEL
JFH R, 7% A URL—http://www.cengage.co.uk, [EMFEANGHHFERIIN, R
ar L R kAN R R RGRTH B R, EREWEE PIEIAR S F AL KRk hE, EE,
HRAEE Fm i B AEERIR, FACETRRSAREE, ERERRS . TSRS
AR EAE, BRENARRs{TEMBI2E (nHTTP) AIARS S L.

g" R F 2 A 4

MHE | [errecesaccssnsssanssnssnarnsnnsannscnnrnns »> WNHE
=i 2 . E P F i FEOE 1 | 440 2
I 2 M 2
someers 2 ) ol e B
wae | | # 2
e
Qe
T
- 4155 . T
R :
®
Ak 45 2

Ee6-9 1 H ErdafE

M BRI ARERAREEHE. ERamERS EEMSE LRSI, XFHERS
HMNRmE - AMgaTFmptk X —HENFHRAL, R ENEREENETEE—
i, ATHEZWRENLRIAE. M EBhGER B & P iR 3 M 25 b iR % 8% 1 K b b ik .
Mk f)E S EA — I Frob e bk P A b hE, IEAnFRS FERTIM.

AR % 25 0 F B hERER B & Fun R B IR &5 25 1T LM IPRbIE, & Pum it i e L a8
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(W Ee6-22),

P i =
I {FASCIIRY N I

L[ H G A A J‘J
7{zASCI THEASCII

E6-22 % Flag B 45 Rl R 7 bh il
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6.4.2 STHERITHN

AR (FTP) R FEErM &% WAT 5 ROFRENLE, FT M —& 1 5HLE I3
75— 3L,

BAMN-TRER D I REMEEEERRK N REE, BAERBELHE L,
Bilgn, MA-FEErTREEMARRI Gy A 2% . AA F Y FTHE A R 10 75 R om0 ol
S HA AEIRTH Feb5 4, FTPEERAER W8RG EMR [ X,

FTP S b & F/AR S &R AR, EfEMmELRELMA T ER. — ke Ak FRK
#E; B—AEERAREREE (ESRRE) M. & FREMN S e ERFTPYRE
M. TEHLERE AR R RAAGHN . —KBENAFEFG —TasR—TmE. 5—74
i, BB ERATEEE AT RN, xRh TEEROERESFHEER.

E6-23 R TFTPRIEABA, &P =8 oHm. AP0, & rmishldRfing -
s (et R . R %5 S th P B oy LA . R 55 45 420 Wl kB2 AR 55 <5 B fe b B . 12 ik
RSP HIERR (A], B B N R B fe b B v

el 4%

A~

okt

Fe-23 ik {&Mthil (FTP)

Pl B A 2 ERAFTPA G MR R IFT TRy, w8 S - FmiT A fn
Kb, Bk RO ar & v E R, ERATH, X fEmEg RS, BEEXH. BRATFTP
ERE (fEHEnEdE) (F AR RS A R A 1S

F#] A FTPHe 7 3 X FTP

E{TFTPRR S5 25 LL SR B P AR B0 o A in s (o L 7R 1 SRS 22—« i A R PRI A B 3 28 A
T, FREIEFTPRALFEEmHE AERCH, i Pk P ELIEGFER, S20A T
TEIX RERIS A B AR B .

FF I FTPS A A ] AFEEC i, Xk seih SR EEEZ/F TP, A P Al LL{E Fanonymous
VEAH P4, guestlEAEL, APEXHZELZ ENSE5REEARRMN, AEEARARITFRA
&AM T, Bln, K50 S R A IS, AR REFEXHERED K,

ALopHERIN R EEM A E N —4 30, MAREFTPHI2HZhEE, BRI FEREY
(TFTP) kA L XFhRMACMHERmiita. sl EsE, REfEm/hciE. B, X
B A A8 FHAY .

6.4.3 EREER—TELNET
MHABMEEESE AR RERS. fl4tn, APFERECESS LT ARMEA
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B, R ER AN S, —FRRFEDEBNEENRS R ARNE P/ARS &
WARKF. BXiEmfERF (FTPFITFTP), T4k (SMTP) ZRFELH, (HE, %
B EERNN AR E%E PIRE S BT EEN,

TELNETR Z A& % F/IRSBEF. EAERAHREER TR ERE S ARF.
ey, EREHAPEZERIEN, ¥ka, AP ERTR2HHEI LTRSS, ¥
fesk R E A i EAL L,

TELNET & terminal networkfJ45 5 . TELNET{# e[ LLE T 5B AR EHE:, k42
MAERERE A A EEEITEAKNE R .

1. K%

U PR F A A B GER, EEFRCD A AR, M PTE
i T AR 2amel TIEM H4T==/t, a4 st sh
R, #mBPaBRFInE 5 RARERG, RIERYG K
WIREBR TS, ARENNARFR TR (LE6-24),

2. AR R F

LR B eI HLH AR A R B T AR R ., HRIE R VT REEE
BRE BRI TR T REBRIE 5L, Bildn, fEUNIXh, FLefFpy
HAAEBROE YL, QERNEFSTRH ‘27 mASELR Fl6-24 FHpER
“HAET, BRlTRSES < NASERE 27, mkE%., X ERHRANE ILEA R
SR ARSHOREMIAIG, B A%t BRIk sh B F Al F R FE T ANHmEE 2.
MG REEF Sk RE, Flhn, WAL ZWMPRR R T Ttk aE?

VA PEEHRM TxENSE FNHEBFSR LTEEM, 1T B, X
TELNETHIZ PR S 8 F 56 L1E. AP S GESSmEshiEF, AhiRfFafEle
i1, BREEEN., RIF, ASCUEFFHE XA TELNETE Fii, TELNETH Fimit®m A+ 17
HLATRA R LR (NVT) THERTHEFNTRT, ARIETEHAES 41
TCP/IP4k. TERR% 234, TELNETHR% 2108 MNVTEHHE BIASCHFERF, RIGHERAHLR
WzhBF (WE6-25),

TELNET f i TELNETAE % 25 R

R B B

hSCI/ NVT{F ler???r wc" \\  vae o7
[ ¥
e LR i a7
s L L Sl SRl g Wﬁ%ﬁﬁﬁ%ﬁ#
EF?{ : i : m 1ot e
| B {E AR b 1 B .M.““_ﬁW%%
ASCII _4ﬂf@

P6-25 e

6.4.4 FHN

FHM (WWW) 5 “Web” iy i fE R & M fE B RiHE . AR B &R 4EAY
HAb RS . WWWRERBA RIGYE, WTRBEER A PGSR iR . AEWWWE—F
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FHRXEFPIRSEHERS, KT EPERNESEHRRSENRS. B, WWWIRENRS
T Z AR, FRAWebss b,

FHRMPB ST 19894, Eht HANLMABERMEL FE L8, Tim Berners-Lee
FEAYEN TR ANRIEE, fEAIEALRSHENLERTEN. — 1TV EMNRRE
ERZEILEREEFMESEMUTEN L, BB ARG HRILEE &, 7E19934F,
PFIE R KFE (fEMarc AndreessenfIGIF T) Gl TE—TEENKE, FFAMosaic, {E
19944F, Andreessen#lJL/[G1&#H & T Netscape, %—4~T {Z {# FRI 3 % 2% B &R A Explorer,

1. A2 L A Ao AL 44K

WWW{E A L AfMALNENEES., TEBXEAKES, GEFHT4HAKEKSEE
fE—REACHEY, — I HUEdSES 5 — 3R, IEAEN Y CEM A P el LB T R F
(i) BEEEEl S AR, migd| ook, E6-26 1~ 7EICEAIREE.

Computers

HRHA—1%rhT
L8, RmCPU, #Hly
TCFOAF fiff 2h 2R AR
T S5 EEF| B
CPU BT SR Computers Memory
Computers Coctrol
1 anit ‘ Computers
i s Al LLRERAMEL
CPU CPUEL‘I'ﬁ‘H}HE]_}' H‘ﬁﬁlﬁf‘i’fﬁﬂﬁ ROM, FEi+E#H. Memory
AT EAY B aE sy o FE T 7 R B
Control unit R BT
RAM ROM
Bl Ll 28 ks &%
RAM ROM
E6-26 LA

TEXABRAAIFF A5 XH: Computers (1FHL), CPU, Memory (frfif2E). ROM
FIRAM, 1E7E# W Computers AT H P el LA A i CPUREHE, FHE X TCPUMMER. IETENK
CPUICHSRY A P Al LL i diComputersAy s, KB E L X TIHRILMWEE. BrasiJoigd
it R A A AR — A,

BYAIHAESH XA, mMBEEXHATLUEEBRA. BEMFELE. £Web L7 AT
TARMEAPE LS TRAR &, —HARA N3 T 0 SR 51 sk A5 Bl £ R/,

2. WWW &4 da &

ATERAWWW, BIMTEE=00: WS, WeblRE BB AERML (HTTP),

(1) WRE

& Fh & REI AL AR A T RERRRR AN R Web L BSAIRT FHBIKE S, B BER T ILE
MEMERES, SMNREREFH=oak. #68. TraBFRESs. Fh8E
Wk g @ AKBRAREA, ERFEPRBEFIROCH., EXHEFRZE, EHEER 4
RS RRE LRIk, FOWESATLAR AT e AR o ) —F ik, 40FTPsTELNET, {B
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WHEAHTTP, MRS CE A TERFE M EME RIS S, HTMLEJava (RLE6-27),

{0 3%

FE6-27 0N A

(2) AR% %

AR 75 &% 7 fils BT A J& T Webdih s G

(3) &IFfrhmbhil

EX G (HTTP) £ £ ARG HU7 4 b B pa b il . izt BURLiscA, 83
A, L, WS EWEAE. CHHCAE IR SR LGER YD ERECE, AMURFEE
HECATREE R, T B R — A SO PR s BRER 3] 55—~ 30k

HTTPRYBE AR B /Y, & omk H— @b Fab i —RERERS RS &S, RFEE

HH e S - B B — R R 4 R P ke

o WERFIGIRIE B S A B A R

HHAMIMER AR L F, = - .
W% PR Tl iR % 8 a4 R E e - - —

FXAREREEP . WIERBHFA E—
2 H A 1S B AL & 7R3 T S0 A /R L
HEF,

FEl6-281k B T % F o FOAR 55 28 [l
HTTPEH %, % Pt RE i RIEMEECE %, MRS 888k & ik m i s | B,

(4) Hbhl

HEG R M P EER A, A THEFIHR S RES RS, HTTPER T <424
Wke., & —|/WEEMF (URL) &— S
B T4 52 R4 0L (T ] 2 R 15 .00 A || ER ] kgl |
brifE, URLAE LT PSR Ak, EHL, Y5 — g% L5 L7
ui NS E (ILEe6-29),

7 ik AR EOCRSE A i, Bildn
HTTP, L 2ELSMEMTHEN, HBEILEFTLLER 4., WebTl il 7 & i 7E iR L,
HEVEEERTHET “www” P84, HXAZLBEIR, EARMAILIZ Webil
B EYLEEfT T,

URLB AU B SRS EMEAOS. mEREHmAS, e EILmRE 26, FE
RSl ESENaRIT.

BERIEBENXHREZES, EEBEFFETLASAFHT (TEUNIXERERSH) AY,
e e H e 51 HFASc R IT

A
s
E-:L
e

E6-28 HTTPHEZF

E6-29 URLEE#H
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3. B & L

WWW ERI SR RI LAy i =A% Hd, shEMTEs)., Mo REE T XN AR
ERIETR,, BRSEENEEER R, CHtld. FRERSS L. &0 D aes 3 soky
MIEIA, 52, XHMAERECHOIRESRMER, mALEERMNBERN, 4%, Ik
FHRMANBEFTLIEE, BHAATARENRZEEN]. MK Pumihhcent, 502 cmE4,
SR F P T UL (s FA 0 e 28 o e,

(1) HTML

BXFFRIZIEE (HTML) ZH T O Web Tl mAIIE S . AiEAFLE S HA BB UL,
EB#HERRFEN R Z A7, W RIETFR, FELEERL, LRNA—A6F %8 E x4
&, fEHTMLY, AT HXEM o HAEER, TOEXEPBA T HFEIE RKE R
#F (Frid). AT ERIE<B>FI</B>Z W EMES . MR F I tebricht, Eastricia
R SCA A2k i LR . R HTMLIX BERIARICIE & TiF RO XA S him Ats (L5 4.
EHEBREEXAEP, ERXFARX, FAMNSEMEIRES, HEBURESHziTE FmgE
BRI S 5w e e

BATATRES Ml At 2 A {6 F o b BE AR 0 0 e X0 1 2 A ok 61t Fn 08 e s (L A Se AR g 2
B LR AR AT F A B R R H A S b B R e ke Ak A, Bian, RAE—-AHATE
Macintosh F 6158 T#X(LAICE, HEEEWebIEmP, B —1ERIBMitEILAH P84
AEfZEWcWeb i A, A S IHTREILER 7 ARG G T R, HTMLA & A FIE A (LiE
SEEERASCHER., (EAXFM S, B6 I HLEREEH fE AASCIC 30k, &
AR, WA ICEES aTU N % R R ks R

Web 0 i Fi 0 4l Ak kR, SRR Web DTS — 84, A8 E Tk AYFREIFoi %28
EFERAMNEMSE., TEAERATESESS ., EaFEXEAIRE., XFEREAGERRTH
Lhr{E8, MbrZEE L TR, E6-30E /x THTML Bk .

LT AT BonTEE b AR e, SESARMEUMEARER R, M2, R
8. R NEEEIEFF SRR SRS A L.

B—AHBNRERZEGEE. EAN B REREE SRR ARG B kbr EAE
HTMLCA§ A —E0 4y, (ARATTUAE F B &b E 5 e s ML BRI ScH:, B E L
TEFRAIEGA L (URL), BB E TG EGR Y Z s A.

FEAABNAEEIERE. AR OHEERA—E, Tfm (7, 6., BREkHE
&) AT LA L FRH 48 IHLEISRIE R 75—/~ 30k, BEfER <A >H</ASfRE R E L, AfE
M E FIURLES M B — /308, M CRnai, FSE LATEA TR, ARSI
FA A b AR E CRITR, sk el LA 55— 308, XA 30T Re 5ROl fE 4R (BAs
&) ks k.

(2) XML

HTMLE #4387 {kde b, B e CEIBER, Fln, HTMLAILAE—f7X
g ChFRPH—I, BERAELZMPAR, £ RFRFICIES (XML) /i, $pERILA
¥ E XA RERXAMGAZE (K%), FEHTML, $rEFE L&, UFE L, {EXML
i, BREEN AN, wEAFE, E63IEHTMLAI—fr SXMLAHHEAfTHEIT T HE.

FEHTMLH |, $5 & <LI>FI</LI>EHTMLT4EE X, {EXMLH, $r%E<Course>Fl
</Course>& FH P LAY, BAFKRIES IR . B — 1R aTLUE HA R AR EZ 4 E 0
gAY,
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President: Eve Jones

Vice President: Adam Brown
Department: Math and Science
Courses:

1. C50

2.C81

3052

Department: Business

Courses:

1. intreduction to Business

2. Business Law

3. Business Mathematics

S

HTML i
£6-30 HTMLA {4
AE LR A WAE L BE
HTML | XML I
+ *
-;i.l:- Computer Science dl.#:- ch;rsm- Computer Science dCou:se:- I

| | |

bR E L B E kg b LAY bR e LT
(#) £ ( Course ) R

fg6-31 HTMLFEIXML{Y EE§S

fEHTMLZ#49, X4 “Computer science” s LLZIRBEIILTR, MTLLRHREILFIER
F—&MM S, HTMLARRIRH L PR ZR, 526, fEXMLICE S, HEIRCA{EE
i AR 2 Bl e SO R R FRAE

It 2B EAEWeb T ] i SO A TR — AR Rk A E SRR E A4S . B,
#FGooglet# 5%, TEHIRETHEEN R AR FHLEHAIREN, TEEENA N
FIHTML X #+ #$E “Computer science” X A~CA{H, MEMMAIXMLET, salLLA#H
% K< Course>fyfr. FRLA, BEXMLICEELHTMLICRE R,

XMLiE i A R R A H e U R H . #ildn, (E4fridid S (CML) #ERA—HEREE
WA RAEEH, MathMLE L —HbrE kB REFFSER, MH%ESE,

4. A5 LA

TE (Tt 1] S 0] W 28 i oKk S0 #Y, WebfRF sk & QI BN . HiERFAN, WeblR%
eE TN E Eh A ORI R R . R4S S A0 RR it H VR A i R SRS R YT S e L. R A
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B SORSR A sk il ki GUEERY, BrLASh &SR A FTLARRE A R, — M HEwEia
FIEh &R MAR % % FF BRE R Fn B . I iE) Fn B R B R (L sh B R . E AL
KRS gzt — MRUNIX TR H BB F— R, REIERFRIERAEL T Pk,

(1) 3 M IO

EARXEDO (CGI) &Gl & Rt AR . COUEE LR SahAHs.
(A Ea ARF. Wi RmHE RN —49fRE. CGIAEFMNIES, EXFEF AER®K
C, C++%iEE, aXBourne shell, Korn shell, C shell, Tcl, PerlZMAiES .

(2) sh&CErIBEAHA

R E Rz ECHENY o2 EEr, ARk, I ACGIHEANREH®EE
A, fla, REZRNMNBEEEWeb EEREE -1 EERFENIEHETHRER. L BEFHIE.
BAM N BT SRR AmE, EFFNEF, BmEMERFEEERN. mREMNCGI, B
4 5 TF B UK 1 K B e 6] 2 88 S ek,

o Eek & HHTML RS R B EEEH I CH ., HimA—1THA, BEMERD
IR fCRD, 1EARSS &F T LAz frik B RS SR AR (LA Bt i BRI 48 . ARG E A M ARz &
CRPEEAA R, BEERAA: ERAPliESMEBXEFLEERF (PHP), {fHJavaffl
MAig M JavafRF2ETE (JSP). {#HlVisual Basicid & EHMAIE SRR ™ RSB ARS
E0IE (ASP) LLRFEHTML i A SQLEHE FE# i)Y ColdFusion,

5. % &) LA

MHTFZRMAKRGE, FEATPFRETEFUMA, X5 HEHR B, G,
Rz EiatrERRE LolRDEMESF, XS5HPXENEF,. BFSEREEDE %
HEAMZE PRI Lafr, 25005 &8 5k — & s 30, IRk % &% &% C sl A/ F
A, BRIGSCRSTE & Prom it YO & 18 T aEtT.

(1) Java/\FEFF

BRI 2 OB — Fp T ARl Java/nN2FF . JavaR RBIE S . ST ERN
HE, EXREARFERFARSHEINHMNREZZHE. /MEFERIavafi BN, REE
Mg es b, miFiFmfEdiEiT. CHEF TR (3K X, Fromstf (KEE) 6l
BANRBFH—1%6, REETE.

YL AR A B itlava/ B, F—F R, W% EFTLIA#EURLFF K Iavas)s
B, Aidtwe 8o R, 5 mMoyisE, oW T UL Haa it A ik N b bl (F
AR EAIHTML 3 4,

(2) Java Script

EhAECHEPRM AR B LATLL AR Y. R CHaE s A, AL RBA
ESHEE, REHEFEBENZT. WAZEDER (30F), A ZH#nH,
X Fldis 0 {8 B A A # & Java Script, Java Script ( 5lavafgsede{ll 2 4b) £ b FF
EKAHEFSRMIHEES.

6.4.5 HibESFMEA

EdEAJLH4EDR, TRk E LA ERM AR, XN B A e m i e,
{8 ket <=3 AN xE, B iHe L.

1. #3821

MM BGR T IROEMN AR Z A S 5 BT, S—HSB5EE (ARKRA R &L=
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i) AIZEIfR, wWAFEMRTE, AN EFOR .
BT 25X H5E/NAERN S ICE PR, YU S0 b A & P k% B
A& IR S B, GRS SFHEXLEBAR KA AME P, mE6-32517,

B =5 WL 2 i
IR B

#* P

Fle-32 3Aw 25X

2. o4t il Listserv

B—AWATHIR Fl R Listserv, ERF—4HMH A iHeR 4Bk RIE™. flin, "TaEH —
AT B = EAERELEAIAN, S —HIA&#ESK ., Listservi—A-0AT M & h
FPESRERIE AR THEA, LEEAMETEEMAIEZRE, X AHMEARGE LIEKR
IR T BEAARE — MR A X

REMHEAHMME A —F, ShEFEP/ARFFEEH, 52, XBEAERANRGEERFE
AR % 8% BT : TTHHEIRS SMapHiR %S 25, E6-33B R T X AR,

& BROLEE
2 2B

B |}

E6-33  Listservél£d

(1) iTE

PTIR 3E AR %5 2% #% 2 4H AV R A BT A% . AR 2 il OL 4 Rk T A9 P 465 ok AR 95 38 & aX — e B 2,
B T-#b - E & SUBSCRIBEifK (an4 ), E#ITRFRS EH. wRLIFRH P RAHT
—¥sr, LM PEEEM . TTHRE RS &8 R B W Fip S iF R P Em SR, — s
AT B i 4 R F -

SUBSCRIBE mailer-server-e-mail-address user-e-mail-address

HTiTE, APEITRE RS & ZEiER, mARRsbRS SR EiHFK.

(2) %i%ke-Fhpf

iTRZE, FPFPeTeAmd &k B Thbd, X—k F P &R AR b ab i AR 55 23 b hlt Ao s
FHRfE. (BB FapfFR 3k A — M EM A e, BBeEAR % &% A shitx B T el E B 4
IEE I

(3) HUHITH

A THUHITE, HPRELTEEARS & A XZUNSUBSCRIBEAY 4, — /4~ BLARYAYHLIHIT &)y
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LSBT

UNSUBSCRIBE mailer-server-e-mail-address user-e-mail-address

3. X

BRI AEWER, Z2HBMME—HAEMNR, HdfXrBhr®s sl
PAZE#3CA, WrATLASC e E Ao, MG al LAE A X A, TR (BRAERE LD
RR—F), HEEMAGENERILEREAHERHT .

WROTIEREBESIME I —&, A28/, WAt E—-FEREPmEFREX
A, FRAPEIAR S5 2%, AR5 SFHERUOXLAE R, RITR/NIRER dh 3 s g i,

6.5 HEFIRY

AXRFTEHTRTENEFARR, TLLZE THIEHE:

* Forouzan B: Data Communication and Networking, New York: McGraw-Hill College, 2006
* Forouzan B: TCP/IP Protocol Suite, New York: McGraw-Hill, 2007

* Forouzan B: Local Area Networks, New York: McGraw-Hill Higher Education, 2003

* Kurose J and Ross K: Computer Networking, Reading, MA: Addison Wesley, 2007

6.6 XEKRIE

active document (7Ezh3C#Y)

Active Server Pages, ASP ({#@iRE & Gim)

application layer (K &)

backbone ()

best-effort service (/& hifi 4IRS )

" bus topology (g 4R, Hr)

chatting (HpK)

client-server architecture (FP/IRFHHEZE
£5¥)

Common Gateway Interface, CGI (ifi A %
o)

congestion control (i3 55| )

connection-oriented protocol ( i [ &4 A b L)

connectionless protocol ( JCiER L)

data link layer (¥iBBiig )

data link layer address (¥ 650% 2 it )

demultiplexing (2 £ E%E M)

domain name (8§48 )

Domain Name Server (i 4R % %)

dotted-decimal notation ( s sr+i#EHlc k)

dynamic document (&hAECEY)

electronic mail (e-mail) (H T-#{H:)

encapsulation (F%E)

Extensive Markup Language, XML (®[§"
ridiE S

frame (i)

header (k)

hub (HE£%3%)

HyperText Markup Language, HTML (%
FFRidES)

Hypertext Preprocessor (#83 A< Fidbr 2% )

Hyper Text Transfer Protocol, HTTP (i3
A5 i)

Internet ( FE4EH )

internet ( G BER )

Internet Mail Access Protocol, IMAP ([E$F
R = L e R0 )

Internet Protocol, 1P ( (5% MR )

Internet Service Provider, ISP ([H %Mk %
fig i )

internetwork ( &M )

IP address (IP#bAl)

Java applet (Java/\FRIF)

Java Server Pages, ISP (Javaflfi % 2% vl ifq)

JavaScript (—Fhinéhis s

Listserv (— 4~ 4ritiE R A )

Local Area Network, LAN (&)

Medium Access Control Address, MACA
(A W 37 (] 42 il Sl )

mesh topology (B4R {FH145# )



124

F6F

message transfer agent ({8 (%X {CH )

Metropolitan Area Network, MAN (% )

multidrop connection (2 & 1E$ )

multiplexing (£ &)

multipoint connection (% /&)

Multipurpose Internet Mail Extension protocol ,
MIME (£ M & By PR -4 72 i)

network (%)

network layer (%% E)

node (1£1)

peer-to-peer communication (% %81 )

performance ({4:5E)

physical address (4yFishhl)

physical layer (4% 2)

physical topology (4F4641)

point-to-point connection ( /5 %} 5344 )

port number (¥4 15 )

Post Office Protocol, POP (#f il )

process (##2)

process-to-process communication ( #EFEH| 3
FERATE)

process-to-process delivery (3ERF|HEREI )

reliability (#T§g4%)

ring ()

INGS

ring topology (H&364})

router (5 H2%)

routing (F&HEE)

security (% 4)

Simple Mail Transfer Protocol, SMTP (&
oS {2 15 0 p L)

star topology (B EI4h$h)

static document (§ A 30 #Y)

Stream Control Transmission Protocol, SCTP
(e il 1 i bir i)

TCP/IP protocol suite (TCP/IPHMYL i)

terminal network (€& g i &% )

trailer (2 3 2)

Transmission Control Protocol, TCP ({4
il i)

transport layer ({£5#12)

Uniform Resource Locator, URL (#—%FiE
EALF)

user agent ( fj P {CHER)

User Datagram Protocol, UDP (ff P8k
i)

videoconferencing (##7i &1l )

Wide Arca Network, WAN (/754 )

World Wide Web, WWW (78] )

* HHEHL S 2 R AR — T 5 5358 55— 5 BORE (R Rk e & (RIS R e T AR
R A R R AERE, RSP RNIE T MRS BUIRT, BR, SEUHIRA,

* MR E T =M. LAN, MANFIWAN, BEEM (LAN) @ ELAEHN, Bitftha=x,
REAFE AR IR SR &, M (WAN) #SE02E R8s, BR. SHRnisEe
HIfeh, X EERBAME - EK. HEZZLRANEAERKE. WS (MAN) 22X/ rFLANF
WANZZ @ RIMZE ., YR de £ M HER, EImECHEEM.

*HE AN DR BN, ERBLUN I DAERMMENERES. KERFEEFMIERNLERE
FR P 0 7 DR W0 iR 95 4R ik (ISP) RORR S5 . an4-da il BRlde I bh iR A (58) #ERATCP/IPH)

. shikh hRH K.

* FZR B ER PREDFRI S . EREE TR Fabfd. i Sctfr A fesm . oy e R HERTIR % .

Rz R Wb AL e e T B AR AR,

cERMENHENHBMERIERM S R, XE®RELTEHEMNE PRiRS EReE T —F
ZHE. ETCPIPHhHLER Z R # Yy, H =F{EH AL UDP, TCPHISCTP,

o £ B2 0 AR M DR H kb X, Mo RTRESR I £ A ROAE . RS B ORUE B A o B AR AT
HERIZ% . ETCPIPEML KT, MEEMEBHULEERMBIL (IP),
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78 ¥

HUFZREWE, EulRBRTRRMN., MREBRGHSEADE, BoAWEHRIERL.

8.3.2 fhiCHD

PHREDR A —Fh LR BRI FoRE. AR A o REDEbRME, ALEAEMGL4, A
S AMERAEE. A2 —FRIQEEARID, F2ANRAfPasca mfRiE SHMIYIEE.
EMFCHA ARSI ARIEN. XEAURHRNEE IR s =4 Har (amEs-8

FR) .

it (&)

{
R
}

else

i
R
}

) NilJ¥ b) it
[€8-8 H e &R =Fsatl
g18.1  FPHIEDS H— A KA Z R,

while (4%{F)
{

1 1E

}

c)

B xR AR R ERAN ST LARER, EEFRIMN RS ZR &G4, EXT

HEsA, HESRAREE ST R H.
T8 HEAEITERZM

¥ik., sumOofTwo (first, second)
HAY. RkiBHZm

Mt $HERIT B (firstfisecond)
IGék: £

i fE) . FEAE

sum—first + second
return sum

¥

$18.2 5 — AT LASE— L [R] o B A AR 57 B B Bl A Bk R RLi:
BB oA (RO S M dg TSR, BIMEFE I A4 . HHELELE H— 403100

ZRME, mMBXANEKTHFT70ME R “Kt& (pass)”,

(no pass)”, B#E8.24H T IXHEMHRIEER.
BWi%E8.2 W RB/A RIS

wmR/HTFTONNR E A Rtk

¥ii:. pass/NoPass (score)

A, otk IR/ A k%9
AiHE . 280 WAk TR A 8

fatk. X

EE

if(score=70) grade— "pass”
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}

else grade—"nopass”
return grade

fi8.

3 ME—THRFUAS (BY) BAHFEFRRESHIRLE.

B XA REFEEL AN, B8 3 A D BoRA R R S B (R EATAY
ik, BAEEREBERO ). B, HEHLSH—40R 1000 E, Rksaeell
FENERNFRFERFE (A, B, C, D&F),

HWi%8.3 WMTFFHERAL

¥ii). LetterGrade (score)
A& #ESY. HREHET 3 FR
Aifl : S ERFH
fagk: X
BE . 5 EFHR
{

if(100>score=>90) grade — ‘A’

if(89>=>score=>80) grade — 'B'

if(79=score=70) grade — 'C’

if(69=score=60) grade — 'D'

if (59>=score=50) grade — 'F’

return grade
}

e
HE: XBifiFNAT Relseii®, FHMESEADRLNHAFEMMA 2.
H8.4 HmE—TMN—HEHEPHRDLBERENTED, BEMEBELH A ME,
& (EAES-SHhAEMMATURE HRRiZFEREZ (WH%84),
Hits4 HH—EHBHIHRXE

k. FindLargest (list)
Hita: $el—H S8 bkl
AL &y B
BE L AR
{

largest — —w

while{more integers to check)

{

current -—next integer
if(current > largest) largest — current

}

return largest
1

u

#i8.5 B4 M—41 /110007 % Hr h $E T B A E I E i,

R OXHEFE SRS, WaHS XM THBERED]L, BREA KB E
i, 2it%EE E 10006, BHEHF (Z2RFESS). EERPAELI000 B, HER
$H A7 10007~ B & h Y B K E .
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E#E8.5 HHATI000) MR BARY

. FindLargest2 (list)

Hifd: $Har10004- S8 rh o $, Heikm
Al . 85 —HlEGT10009 B

fa¥i: &

mE . BB

largest — —=

counter — 1

while(counter = 1000)

{
current — next integer
if(current > largest) largest — current
counter — counter + 1

}
return largest

8.4 BEFERXMENX
BEARIR AT THEMA I BAH T ENHET, TRAHBEEHFERMEL,

T AR AR X N S,
841 AFEH

B vmR—HE L ehr R RS R e .
8.42 MATEFR

REME S EL A BWRE L. 5 —E & &mm, A4 L8808 AR HA
Ak E, MRS AREELCAEREF S, mEKMbbG HERERTS.

B.4.3 FHEER

HikBMre R, GMEEELREEE L, SRTLLRSEIEARN R R B HREK
HAb &R (AndTEN) .

8.4.4 FEHMRAIMEALILE

Wik LAREB AL (BPL) . mBRAEE (Flan, LRER), WAARRE, F1I78H
VET M (G 5 AT B R, PR EER, TR R RRETE A — A TR R

8.5 EAEHZE

SR P ENLR R A AR W, R ZAEARE., XBHITE 25
RS, He RSN, BEMKENERTRAMMES.
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8.5.1 kin

HEILE R 2 AEA—FRERARM (sum), PRATELZE S S BL M A s =1 B
i, ABREREA BE LI — 5 BoAE e 7 - s
BEERME R I ER MR (E
8-9).

RENBEE A A=A E RS -

1) 350 (sum) FAEIL.

2) T, e 4 U 1 o4 — - BT A N a— I
gu*” (sum) J:"' current <= next i.nteggr Igg&*ﬁﬁu
3) BHEHEE RS, ( )
SUmM <4 SUuIm + current
8.52 TR ;

A 2 ok — R SR A
1 (product), HEMiRES. FEHEAPAE
A2 E (FE8-10), F®EHEA =12
ﬁ%ﬂsﬁ: ........ ot bl A b
1) #3EA (product) FHATE. i, waoix N
2) WER, EHIGERTE 1 FKS

B89 RFIE

FH (product) i,
3) S OB TR S I £ 2R,
Bl . b B AR 2 e e A B 2 AT
LR R R (BRES). B— 6T, (current +— next integer)
B SR Y [ R B T O, S0 B B O 52
B, &4 RAHEAREREN 4. fpetici e giern aied)

8.5.3 wmXHEm/

AN TG T 7E AR rh 34 .
B EME . B B R 5 W10 AR
BB PR h (. A ML TR o, B AT LAR B — 2 e h B

SRR — L8 R/ MR E 0 SR, UAFRAS /IR, B, I £ A 4
A B kM. 2k, FERIRATEIE Rl — AR BT AR/

8.5.4 HiF

HEYLRNE b A9 — A 5 3w 57 R 2 HEF . BRI AR E BN BETHEF. A8
ol T B, R SRR R TN, WTREAEREMEEER -AREEL. BR-T,
E— T EAEFNRER P EREAMRFESDES 2 WEN—FF.

AN BoFHEF RS, R8HA, FEHA, BAHMA, X=MBFEEIS TR
5 v (5 P A R HE P RO R

L. i& 3HE A

EEFHEFE D, BFEFRTo AR T (EdFmAHDF), BihddEEn—%
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Koy 7. RFBIKRHEF FP &P B/ e EHIREMAHEFSRFE -t irxi, 2
FOOEFERIZE R, AANFAIRDBEEMXEERNEz) - rE, RS RHEFY & b
m—A-EmAHEFF R P FR D> -k, BRI IEENRHEFT RSB CHF 7 #
BMER T —kaERRH. —TSAn T TENFREE— 1A ETREEN EHFHEN, &%
BEHEF R i R E A E 8- 11 B 7=,

AHFIT

E8-11 EFEHEAF

F8-1245 HH T X6 R BOETHEF PR, ZE B R TECHEFFIRMAHFYIE Z A
AR B e R R T R (i e zh Y . AFARik 1%, wh T LA B ot 5tk 490 s 52 B3t 71 &
RIHER, Ptz R P TR Hik, wRERABEREHIHET, B A @Bk
BOES\F P AT FEAB .

. S

G !
231 ?EL45[13;£ 32{%] QTEJGEX:;ISZI%]

MG #) £ BIRIG

e A |

FIEI Bt BRI

BI8-12 EFe kA

EEHEFREEAMEER, SRERERBEMNER—K. AEIERERHEFTI XS
ST E, ES-134 M Tk BEHFAWUMLE, N EGBHE RS HEA D E Rk,
BIEIR R A — SRR 4 A b — 185 . WIHREARE AR SRS E A%,

2. §ieHA

TEEBHEF kT, RFANRED AR THZE: CHEFmfREEFR. ERHEF 7
#rh, Bl ek kAR CHFm ARG . YRR/ TERRC
HEFESIR G, MR AEa—1ocE, A CHEFRTHEA B mA, mAHE RSP TEAD
B 14, GRoLEMNRIF T RSP BB TS, e —iksr K3 (E8-14),
EATILHENTIER, BiRHFEEn— kR T REREHET .

Es- 1S TELE AMERE — T THRNER. F kB, MNSeFmHtittss32
bhie, BAEADNTI2ALLSAEEED . 48T — 1k, HARRERCER4STSIEITEER,
HF8tb4s/h, XA TRET L E RS, HET R, BASH TEH—TLE, B8
TERNT8ELER, WARXHANCHETERILE., Bf5, ST2ILLEHZI(LIE ., Lid—ARFZcH8
HRRES MR, ARG T IR, XTEERERLIHF XAFF
8) B D b ) Fe i FF LA sl IV AR RS 2 9 75 Rk 1R ok i Mok FH sk I A T ifa 7 4.
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[ TESI R B Aol i Bk ]

L 4

A (alse]

{FARHE AT b it
e /ME

s

5% P A 14
| mERBURMA

i
VeHi T A TR J
1

-~

Y

Hig

L]

AT

E8-14 HinHer

N=ln]eTs [ ]]

mia v FIRE

: HI nl 45{32] 551

W

R E i PAR e

PE8-15  H ik Fr = Gl

FEEEIRIENARRZA, RINC2E1LT, BANMRELEZAFHN. WIS EHE
EREFAE RS, RE-KEHPEA RS, BoEiban. @ikl Pe
BH, XEHRCHEM AR UGE B ik F A ERE.

Bl FEROHARE ABFIRPERICE "W TEHIR". NEEHRAORE, LREKX
HERTRENEERFERT AR, AfmMNERENRAE, KAR—LEARFER =
FRHEF 7 b HEF R A A 5 . Bl EESR AT EN e/ MERTER.

i HE At B GERR, SPEEN AT RIS K, BRARBEARNHEEX—
TEERBME (£5). RIMHEUMLAGAL LS EALZE],
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3 A& AHEA

AR RE AR A2 —, SFEHMERhER, HRAREEkRETIN
MEARFHEENMCE, DEFHAIMREL - AFHES] (Fh g M HE A2 —Fh oo & n
RESETTHEFFRIGI - PLACFNSESR) .

EFEAHFS, MAaEHITiemH a3 —8, HEFslRso AmEs . 28
FRIFRHEFRY . EBKRMERS, RHEFFHIRPHE TR, REELRFD
HeFmaF7lZES, HEBABESEMCE (E8-16), WILLFEH, SHn il LENIRELH
En—1RHET.

ses []

Ak

EI8-16 3 AHEFF

EB-17{50R T 6 Bl T AHEFRIE . Bkl dES, MM REEFTFIERE 4
TCEF CHEFFF IR S R — 1T .

?8|45| B!!llSEl

e

FIRE AR IS HIRNE
E817 4 ARG

AR RS A R TR S EEE afEF B, SRR SR
K, MERFNFHRBARLE, BATHUMLEO RS S 855 1F A% .

4. LfeHEA H &

X BIHEM =FrHEF R MR AR, mREHFOAERDELZTILE T
#, WaARpiZERXLERS:, FXEHRXERGZALEHTEANEN, HEMNFLA,
fE—A&FibBHitit X ER/EA LT ERE .

- EAREEE BRI, F5ERMIT.

- BT EmAEEMER, mbddeAs. BAEF . & R4, MXHEAF, SFHF. £

HAE.

KEHOX R B HFREEABRBIRE AT A BTiTE.

Mt A eA XA ZWHEF RS FERETHEZHFOEENRTY, —FHEIREHK
E 2RISR R A%, 5 —FAEM T2 ARHEFRBEIERAS. A TREWHFGERE
EAHEMERF, TE MM E LAANER, RITBEFITEFTHEXARE, {22
) R A I 35 2 1 2 e e L 40 65 44 5 Tl RO AL M R AR
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8.5.5 &

EH AP Bl A —F i AR U R, B —FEdI RSP #E BRI BN
ik, EHRY, ERERSE—1TE, AELSXEMFIRPHRBZENE -/ TEAME.
HTFRAFEMEANERSE: B4R E2R, WMAERTLIEEMTIRPER,
- E RN SRS A .

1. i A- & 3%

ERFERHATERITFINR, —BkE, TUAREM G ERERE/DAIFIRERE T
Ak, KFER T, REFNHEREEBIRIT, RAEENGDHETBOTEER
BT,

WGP PR MR KA E R, HKBIEA RS MEERBAEAEINESR (HhEs
BERFFRAKRET), BT BEER, EH- 18R T HERKE2NSE, AREETERR
tha. H4E AR BLAFR BN Bkt 1k .

(szAkmon. Eenmirs )

6 7 8 9 10 1 12
@ |9 [ s |27 ]a [ 7 ]w]

7 8 =] 10 11 12

| 8 [ 22 [ 7 [ |77 [ 0]
7 8 9 w1 12

EREREREREREN
B 9 10 11 12

l 8 | 2 | 7 i a1 | 77 ! 10 |

1 2 3 4

10 1 12

E:iml?;Jml

laln[as]u

ER-18 Wi 4 £ {3l

2. I F &Ik

Wil AR IR AN, mRNEBAFI0N N ILE, EEAAER TEHEZHTI0007 K ELE.
XA FRELFR, NRFEREME N, WREAFIRREEGFR, B2k T LAGE
A AEAREENSE, RAIEER. ki, Bkt AEZIRREREE Rk,

g R N — P EA D R M T E A, SCEEEN R B B FRTESIER BAVAT 5
SRR EEIS . MBRERTESS, MATERKEEHS. MREREN?, BMAFERE
T sy, AR, LA HTHEER — .

BEHXTTERAERRB B EBRATEXTFIRE, ES-1948H T anfiEFI &+ HF
B#r22, K #ERHT =191 M. first, mid, last,

1) Froart, first2H0, lastA1l, {FEmidfEpBIAGZE, (0 + 11) /2885, BLIEELE H ¥
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(22) SEEfESHE (21), Bisftbex, FLLZMEATEEs .

2) FifirstB ) Bmidfy 5 E, BIMLE7. (Emid7E5 A4~ —4/upiE, (7 + 12)1289. B
e Bans (22) 5 EORI% (62), Bir¥tbe/h, FrLlZuss (62) LAGRIE.

3) FflastiEzh B midAURTE, BIACES. EHFiHRmIdAHE + 7287, LB RS (22) 5
(rEBAEL (22), BTHIIT BAr¥EE, HAREE R,

([ #zake, zemmuro )

last

middle l
L :
first 1 2 3 4 5 6 Fi 8 9 10 " 12

[ a |7 | {wlm“zz|3ﬁ[w|n|a1|91|

l ¥
9

10 11 12
2 To o]

E18-19 HrFEiknpi

FrEERBERER R RIERRR AR ER P EAE L, WA FLLREE
e M E AR TERIZE I, astRIMERRE BN FRrsthle, A E % B0 A ML FA 1t t+ 2
1368 HH 5

8.6 FHiX

HIBES 2R =B E#H, AL AE - TRBOREERRL. SHbmEnE
ERBE SR ILTET, RAFEZE. B FHREERE L AEDNTFRE. — 16+
- RES-13h R EHEF R . ERHEFA PR PN B/ B — IS . EBRE
WER— TR (E8-20)., HEkiEfd, HikSelectionSortif] -8 % FindSmallest,

FEHFREELPAEMAKA:

cHABRFEEREM, 7407 B SelectionSortH %, RREAILARIIES (FERHAFFR

FlFp3 B IR EEERITT.
s THEVAETFEFPARBE AR, MLEES.
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t i A :
ﬁﬂﬁﬁ&L i A
(smnlfesr - - )

: [RHEED | [ E£]
‘ i -

Em:ﬁ%-’hﬁﬁ?x current 4=— next number
i AHEF &

(AR RMBT) &
T B

4

'Eﬁmﬁam—+]

L-l

L3

L™

FindSmallest 8
SelectionSort L i

E8-20 THRERE

i

BFAERNS - RELRREEME. SHBEE—FMHEERH TR, EERTRHRE
PR ZEMER. E—BERTNERER, MAZERENE. RIGFEMRXDIHES
k.

8.7 &3

EE, AWMEEHATREREEBNEDZR, —FMEMRXNK, Z—FHEMRSR. BRE
Hik B ®RiAMAAYTRE.

8.7.1 ERMENX

— AR ERE T, ZE-AHERATE. BROETEMNBNZHAEER. Ka A
Y AnE8-21fr, MRARLNE LEALEREFS, WHEENRZ,

1 Fn=0
Factorial (n) =
nx(a=1)x(n=2) === 3Ix2x] =n>0

FEl8-21 [y aen ik

8.7.2 BAMEN
—AEEETYHGER, RRTEXIREEEXLFETAEE S, Bldn, FrFdadoeT LAAH
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FEB-22 B i 1A 5E X,

1 FHFa=0
Factorial (n) =
n x Factorial (n = 1) Fa>0

BE8-22 FrafenyisHE X

E8-2345H T S 3 MM (3). mPfranmfeiziE, (84 % B 3 iR o n] B A v 4%

B, BRGNS EEETO R, REMNEIERRE.

PE8-23 [y 3 ] R A U3 i e 20 0

BHXAEFE, CCP@RTRARNRE K EERE. A2 RNZASHAE? BR
38 U 75 I ZEFn4R e fff O (R] R e A A ole AR IR, B AN SR A6 AT THIEHLIN R R E R s k. i

B, #AfEAmEA QR REE EES L a5 B,
1. i AWk
I RATASRE L RA RAIFE., TR EAEFRE T —EF, miEEse,
Wi%8.6 MTARHE

Fiit: Pactorial(n)

H: (& RTE3 R H % Bk %
AffE: $BE: n

fatk: X

e ol

F — 1
i— 1
while(i<mn)
{
F — Fxi
i— i+ 1
}

return F

}

2. i8 )3 R ik

By 3 (5] RO AV VA R i an SR8 7, EATHEERW, HR NS4 GaS THE, 2 AR

&R, MRFEHEHEAC.
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HiZ8.7 MiFBEAHANE

Wik, Factorial(n)

EHfy: i U o — 8 iy 3
_ﬁ"l'ﬂ: %ﬁ: n

fG8k: &

iR[E: n!

if(n = 0) return 1
else return n x Factorial (m-1)

}

8.8 HEFFIZEM

AXRFEPTREEEMEF@AAR, TLAZEZTHHE.
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Boston, MA: Addison Wesley, 1974

* Cormen T, Leiserson C, and Rivest R: Introduction to Algorithms, New York: McGraw-Hill, 2003

* Gries D: The Science of Programming, New York: Springer, 1998

= Tardos E and Kleinberg J: Algorithm Design, Boston, MA: Addison Wesley, 2006

* Roberts E: Thinking Recursively, New York: Wiley, 1998

8.9 XEAIE
algorithm (%i%) searching (##$k)
binary search ({74~ +Es:) selection (&)
bubble sort (‘& #HEF) selection sort (ZEEEHEFE)
decision () sequence (il FF)
input data (¥ A B 1) sequential search (N FF#&+€)
insertion sort (i AHERF) sort pass (457 #&34w)
loop ({G¥H) sorting (§lESF)
output data (% iH 4 ) structure chart (&5#[% )
product () subalgorithm (T-%i%)
pseudocode ( {4fLHD) summation (zkFn)
recursion (1#19) Unified Modeling Language, UML (£ —H:
repetition (%) BiEE)

8.10 /&

«JEERI Y, RiER—F—FMREERTRIESHHE, EEXH, REELA—ARHRIE
WA FEA, EFAESRIERRAIR RN,

s HRVLB KBS AWML R RS E L =R M, Hl (k) RS (%),

« B LR T HEER kA REE: UML, 9fUifndtol. UMLERZNEELIOR: HRIBERX
#KIENRT: SORARETREENTREZAXFMERIZT T,

S EHEALERES, FLRERSISEER, UETEMNREREEFRE, FEHRATRE
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WHIEL. K, B, /b SEKk, HEFmREE,
» T EALRE b B WA — R R R RE . ERBEERIEIER AR THE RS B, WA
BT =R AR T R AR HE k. KR, BiRHbERE AT . X =FHEF R

A BALRE 4 ch i AR I

s HFREVLRE S B —FhE W BERENR., ERE—HN L PRI B BRI R, YRAMME
AL WUFAE T A4, WF AT EE SR P E IR i &R EES

FeaHERY,

« S5 WL SRR A DR B R Rk 1 oy MR R Oh TR/ T, B4 T RGA RGO AT LAy ICE /i 1

Hik.
EH . APRE LGSR R R

—FRREAER: B—FREREN. EMEAER

ENEXAEREEOE S, R ER, bk A R2REHNEENE L, BRERE

e 1A% L
8.1 %3

s34

1. BRI IE A AR 4

2. 4y A T KL R FFik R A =R E 5L,

3. UMLE SR ERFRR?

4. YD 5SRER AKX FR?

5. HEFFEERI A& R4

6. AT AW =Fp I AHEFE S

7. ERRENR SR A

8, AR IHENEA TR L T ERWHFE?

9. #5 1% At B A E X Fn—AM i+ .

10, 25 H 3 V- PR RS SR — A~ -,

E-2br i

1. R—%—F R BssE ik T H k.
a. £5¥fk b @I c. ik d Hik

12. IR P A P g5,
a. 1 b. 2 o d. 4

13, Hig BTt — R,
a. WifF b o3y c #E3R

kLA MBIk,
a. lRF b oHEr  c PEH  d 24

15 SEERH TR ZAEE.
a MifF b.oHEF o HBF  d LLEEARRE

6. BERikmMERLES.
a. UMLE b BF o (4fed  d B

17. B 2K 31E 18 Sk Fon LD R
TR .
a. UMLH

d. LA L#BAS &
14.

b.#F o AN d Rk

18. R—F AR E AR MmN E AR
.

a. K0 b. sEE] c. Fesh d. |k
9. R—FARITRE—AAEEAERFNELR

.

a. 3kF0 b. FEH  c d. ek

20. SRR E SN T HERI M R AR

.

a. #if) b H{EF e EH d. ¥#7
21. & Heredh, HBBWMBE S AFAAYE: B

HEFRa R HERF 1

a ¥ b EHE oA dLLEEE
22 75 HERErh, #EACHEREFI BRSO

FHEFFIE RS 4T E.

a k¥ b HIE ciA  dLULEE
23. 75 Hbh, #BRHEEVI RSP R TES

FHEFFI &R PR G T ER TR,

a. % b .HiE ciEA  dLULLERR
24 5 HiFEd, BRI/ RBD I LTS

FerhiRA AR, BigH 78,

a. fF b. Bif c flEA d. L E#RA
25. R TRy R P ihe B inEdh |

o —Fh Ak,

a. ¥ b. Ek c. Feik d. skF0
26. MFILFFIFRMER__ &k,
a. Ml Fr b. i c. Hik d. A

27. M FAFFIFREH____ #Hik.
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a iiF  bodFE BB diEA
28 RAEHAREAMSE,
a A b EHR B d. %A
RE%SIA
29. {# ARFuBES:, Wi—3k. Bon FHAEdEN
R RO B e A

20 12 70 81 45 13 81
30. fERFARL, B ki, B FEEhEs
BB AL EE e p B
2 12 8 11 10 5 20
3L ERARB KT, B5kk, BRTFEE
v B A~ 4 B oAb TR R R (B .
18 B 8 20 10 3 5
32 (E AR A/ DR, B—5kER, B THE
A RO TR SR B DR E .
18 3 11 8 20 1 2
3B EREREFERE, FLHEETAISENET
£ g e R T AE .
14 7 23 31 40 56 78 9 2
34 (EMERAEFER S, FIHF FRIEENIERIT
gy Bk s A A Tk
14 7 23 31 40 56 78 9 2
35. (EMEAHEFERZ, FLHEF TPIEAR 7RG
sk R e TIE,
T 23 31 40 56 78 9 2
6. — A FFPRELL T LHR. AR TTHOCEE
FEBHEFREEATF T, BAEHTT =K
e e 7 R P T EHEFE R A ?
7 8 26 44 13 23 98 57
37, —=AFIRPBAELLTLE. BB LECLME
HERHEFESEAF T, BafEstit T =&
i fa Al Ferh AT FEHE RS R An( 7
7 8 26 44 13 23 57 98
38. — A FRPRELL TR, AT LECLE
FAHEAHEFBILHE FF T, BB At =k
1 15 51 3 i ) JT B HE P85 R Ao far 2
3 13 7 26 44 23 98 57
39. =AM FIRPRELL Pk ERITEERTEZ,
RERAHEB8HY IR, ZoR&E g — i first,
midFalastff {EH .,

8 13 17 26 44 56 88 97

40. — YRV EELLTLE., ERAITEENES,
IRECFEIR200 PR, EREHGHMHE P dfirst,
mid, lastBY{f,

17 26 44 56 88 97

41 EAES-18 (MAFEFK), BrEHLBERII
(REFIFRT) A%,

42. fE I E8-19 (&), BrEHLBEHRLT
(RfEF|Fd) HRESR.

43. v Ay Fe W akaak i 3L, 24ke6]
WIEE, BasE—BrIFEIE.,
44y AN EFENBIHE L, 25k6] RYEM,

g — B HIFRI[E

45. MARE S H—1-8 B8, ERES-244h/y
ESL, KRB BRSO (ged), fEiX
PEXF, FEX “x mod y© BEERLLY,
B A Ve ARVERIIAE .

ged (x, y) = x . % y=0
ged (v, x mod y) it

18-24 RS54k EI45

46. i FHE8-24rh3E L, KT HIAIE:
a. ged(7, 41) b. ged(12, 100)
c. gcd(80, 4) d. gcd(17, 29)

47. AAIAEE — @ AR ik, EHE8-25 i E X,
RK—IWMn A3 R LRI A .

. 5 1 C FHk=0in=tk
Cin-1,B+Cn-1,k-1) Fn>k>0

E8-25 DRiGHk1E47

48. (EAES-25-hAIE X, K TFHIAIAE
a. C(10, 3) b. C(5, 5)
c. C(2,7) d. C(4,3)

49. EH RS S (Fib(n)) i EFHFFulic# b
fnlE8-26/T/~, MHRIBSE —@HRE, kK

Fib(n)f{ .
0 Fn=0
Fibin)= |1 Fr=1
Fib (n) = Fib (n - 1 )+ Fib (n —2) Fn>1

E8-26 PRIGZ>1E49

(6AIFTHE)
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8 ¥

50.

51.

52.

3.

54.

55.

56,

37
58.

fE I 8-269r 1y E X, K FHIAIE:

a. Fib(2) b. Fib(3)

c. Fib(4) d. Fib(5)

i HH i FH 9 A 17 B 0k Bk P R A UMLE
ke 32 10 O 24 L 3k 26 SR HEFF F R b HH S|/ oT
#.
i (o A TE B 0 B M HE R L UMLEE L
b 5 97 B0 FH S 72 R HEFF T 2R P 2 M bR 4D Y B
20

i L i FH A TEE I A HEF B UMLE
ek BE A 0 25 A Sk EEHE T P {BhE A TE,

m i ERH RS E R RS UMLE.,
TR RHEF T REfTEHIR.

EHER TEEMEAFEREMUMLE.
FREHEF TR MEA TIE.
AAIRES i E8-9hfIUMLE MR ;.
58S 5 HE 8- 109 AYUMLIE B i .

F 45 160 5 H PR M /) i 2 0 26 A o B HE

59

60

6l

62

63.

65.

66.
67.

Rik.

- AR SHER FREMERIIFHEE, T
Fik RAEARH R TR P IRBIR /S

- ARG S HERMRARERANEREEFR
.

A RBEHENFRENSRIEFRE, T
WA NFFRPMERTIE.

- FAPHCES S L A 79 Mk S 0 B O 3 A HE R T
.

MY S H (E A+ RiEmE AT RE, F
RERERFFRPBEALE,

- A OACRD S H U AR R, A& A H brdk
B HRA BN B2 1l St

M RESS HIrEERRE, & WA HRk
Pl SARA BN Rk A9 LR
fEAFRFEEMUMLE, &EEECE.
RAARESE Rk, KOPE, FonkmAs$
ER B (2 LIREZ1E66) .,



F9E EFRHITNES

EFSE S, BANHETHS:, BoRT oM AUMLE RIS SH MRS, 3T H%
JREEAARBHREES, AFLELIABRF ZENUMLERNERRIES ., FEHAELE

—FEERNREES, mELRMAEBARMIES.

I ATERIE ], AL

« fik A PLEEIE S Bl EAIE SR RETR SiIL,

o EAREERRREHSRESTIREFBIERILSIES,

* 5y PURPLHBLHLIE S8

* B fgid B AR AN FE L P R SR T S BB R A 22

* B TH ] X REITE X R R S oc 5 R g

* JESCERBGUE, ERERMH,

» 2 UG, BRRRERI R

* 52 SOt B FCR i A A SUEF A E LS.

9.1 &

MirFEfE, EREEFRLAERITTILES. THLESZHEREEFH, 8
FEEXAHN (GFE) mEHAMEEONES. HRILIES2TZFHERCEANE
EE LR S MET,

9.1.1 H&|/EF

FEHFIEARMEY, —NEFEHIESEIBEST. 85UHENLAXACHNLEE
B, XFYLEIESH 07 fn 1" MFEAEER, EBSES, RIONBIE G FBEANIT
Bild, |ERAITOMRDZIEA B, £EiTmEKIHTEINHK, SRS IES ESH,
ARSI TRERL T 11T 2t HIfCRS, ®—1716{L, &KS-1Fi7R.

RS-1 MATEHNNFES A

R il HLEFE S 1Ry bt il HLES 5 & R
(IFEF) ,, 0001 1111 1110 1111 (3201) 0011 0010 0000 D001
(240F) | 0010 0100 0000 1111 (2422) 0010 D100 DO10 0010
(1FEF) ,, 0001 1111 1110 1111 (1F42) 0001 1111 0100 0010
(241F) | 0010 0100 0001 1111 (2FFF) |, 0010 1111 1111 1111
(1040) ,, 0001 0000 0100 0000 (0000) ,, 0000 0000 0000 0000
(1141) ,, 0001 0001 D100 0001

PLBESEURVLEAE -REMNES, EAHARAFRENRFFXEGR: X
(FR0) FFF (FoR1).
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SRS ESHENBEFAETHE R TREL B HHELSRIN,. BEELEHD
. B, ERBTHENL, wREMATFERNEG, Bz —-GHELMILBIESS S -6
RIS IESRAR. Kk, ASHESRSBFLIENRAZ %G, WA AIHERR
He, BUEERNEHLEIESI RS F —K@iE3,

9.1.2 iCWiE=

R 15 P A T R AR R B R T 5 S Bh L PRV & A bk fOEF — b W RS ifa &
ER. BOHENMERTS, LA EESEAENRAS 5E3, XBHICHIES ERRER
HILHMES. IMBEHEIASRILSESNLRIES (WR-2FR) BRERKFS.1IH,

F®9-2 RMBYEMPILCSEES KB

Cgis = feht i Hy

LOAD RF Keyboard MOk e i1 3% v el . RIS AR Fp
STORE Numberl RF e FFEFPAINEFF Numberl &
LOAD RF Keyboard M Bt L8 p HUl, (RIS fF SR
STORE Number2 RF PHF SR FPRINEG BINumber2
LOAD RO Numberl $E Numberl P I fE AT F R0
LOAD RI Number2 {ENumber2H I BETFATFELS
ADDI R2 RO RI e EOMAE S M, SRRAFFE2P
STORE Result R2 {0 FHF TS 209N ETF AResult
LOAD RF Result {mResultd (9{A i A FAE & Fr
STORE Monitor RF {EHEFRFPRRMET A B 8P
HALT Ik
FALHREFNOSEEETH TRICRIES KERIERNSES.

8.1.3 BRERE

RECHRES KKIER THENE, BMATERT AT EROMES ETERXH oW
Hh. AIFSESHEBLRMER, FhERIEELSEERMEL, AHTRABF AR
MEFHEIER L ERRNIAGE, SR TEREENRRE.

BRESEHTEZARMTEN, FERFAEBElAESELRAREFLE, ARt
BHIMEZRHME L., SRIESHRITERREERFAERCKIESEIHNAY. SRIESHE
CHiBESEHA— DA, BN OGRS, XA HESR5HF (£
EIFHEATE).

WaEk, AMIFETEMEENIES, B ARABASIC, COBOL, Pascal, Ada, C,
C++fiJava, BFLIB R THEBEAEMNC++EE KN, BREBFEERASK, BB
BT Ick (H8).

BF91 CH++hmmiEERF

/* This program reads two integers from the keyboard and prints their sum.
Written by:
Date:

*f
#include<iostream.h>
using namespace std;
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int main(void)

{
//Local Declarations
int numberl;
int number2;
int result;
//8tatements
cin>>numberl ;
cin>>number?;
result = numberl + number2;
cunt<<result;
return 0;

}//main

9.2 EiE

LAEBRFANRA-FBRIES KRS, HTETRILELETEF, BFEEUEIER
EEZfTERL FANEIES . SRESEFRHRARER. #BMFERNILSESBFHRLE
FREEFF. AMBHER TEIE: MFmsE.

921 HiE
FEEF AR EREFEFEXBRRERF.
922 M '

AL ENLIE S EARERICHEREFRIER BRERF. BEEHFICHREFHNE —17H#
Bak B AR A4 AT, AT e R . (B, RINFERIRBIERFERF HRIMFE
# . {EJavaili 5 Z Al A L512 Fr (€ RIFNTavalE Fl I MREERR T .

L. AR 6 Ko — A7 F ik

fElavalfi = Z AT A LR BEXIES (BASICHIAPL) (f F—FM#HAMBERFMNE—FHE
MR R, EoAs DA ERA LT, FILARAMBERIFAIE —Fhik. EXFRER
e, IREFMETH#EIFRELEROTREIL EOVSIES, ZaSiEssrinhT.
WREBMFEMHRATHAEMNER, TERERELE, HrAdERBEZE L. BFERHENE,
RN KRB BT, F—MAEEERE —FERAOLE, XREXSHIESERFIERA
=3 2 Ldio) L

2. MBALA 69 F = AP 7 ik

BE#JavalfI Bk, —FFRIMEDEBMECSIA T . JavaiE 51 B AR RE R HFHLEBH.
A TEREAIREE, RS BFARFN8EEs AT REMRE. JavallBFH %k
#igiE, GElavafiFFRE, XTREFREREIEESTHPORD, BEREEMEFETR
PR BRI, SR —FELLE BEARRR, ZELVLHRAavaBHLRkIVM, T UEA
J& REBAT T iz A7) VMBI (0 H BYLGR iR AR, Rt sfrF i BT FILARRIVM
Billes, M AJavads &,

9.2.3 EEiTE
GEARBEMNARET, MEEHRTAIEIFERTFERAG, g —x A #3FEmTE A
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A —f7. {ER, MR ARG EO- 1 b R R R A B R R

i iz fe4 TR e
= Love | ok | | ons el — B
W P

E9-1 EAAE IR R

1. 18 ik 547

RZESHR TS AT SHhiREARN, CURERIESRMRIERE. B, /S
w, h, i, |, e A, AAEKBRERTC, CrEiavaili s HIBIIAFFwhile,

2. Ek W B '

FES o —H B ICH, eSS, flan, BhcH “x", “ =", 0" Widkows
/., BB TCIESHHIBEIIE® “x=0", EFIBEATEREPIHEES RN, i1
H i i iRt S g k.

.S

BXaSREEEEZ S RATT, RRENAESHE . HHRIESGET L
MR, XEREX -SREMIESPRE A, FEHTIEWER/ME, BITEE
FEISTEIEHIHEIE Lo,

4, R AL g B

XU HIRESHIE USRS, BRESHEREA-GUBFHELARK Laih
HEVLHLEES . XA mAREERBEEE .

9.3 FHmiIER

BAHRHLE S KRBENEAORRRIBAA L SRk K. Bk, RAZ—-MITREILES
B EMROLRER SR, HRNLE ST o R GREME) . mrxtR. @t
AR, F9-28 85 T ix s,

[ 1 L i

ok K i e 3 S e 58 B X
J FORTRAN J Smalltalk aLisep 4 Prolog
J COBL d Ces d Scheme
O BASIC 0 Visual Basic
ac acsH
2 Pascal d Java
O Ada

92 SR

9.3.1 &R

ERERER (SGRFMEER) b, ROBERFERLRUA N S AVE N L4k, KAl
EHFAEFETEBF AR Ak, B, T%. — T HIONRE G REEFE—1T3h1E,
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B EREMTE sh = (= cah fE,

AR TR G EE, AR B SBBm s R, ELH
gt RNBERAAFMETHREINAT S, BFRIWEN. ATHRIEE, SzahEEk (BF)
EAEE, FRzKdAR, Flam, FE-TITHCHNERREF, hTREBITED, XHHEF
fEERFER (RH—ERNTF—-HENFFET) . X2 R RES. AT
TENSCfE, BFERT — 4 Fchprintfid 8. i Bprintifl ¥ 048 T HEHIFH RV AT AT
ENc ki — A F A A E. BFAMSE %idEprint, EREREA, H& (X
ff) #nid# (print) B2 FFHIEAE, HR (M) B—aEflprinah fEsi b —LEz)
e (aomirr, # 0 S%) RIBRSLAISEMR, b T S0P R R X e sh (e Ef— 4, RAFE—
MMERTXFRE R, dRprint (KA R, SMp) RERSH - MHrmsik, BrRE
ik .

AT R BREZEITENXHMEIERS T FHAER, ROTLURSE —GESTEER 3
B AR, S5 XA BN, X XHEANEA 5 HESRF, FILERHMASEA, it
BRUEA (%) B, BNESLEBTHRNXHEZSTR, XHEATLIEGRE —4 i Eprint,
FERFRIEAMK, ITEOARASCH, E9-38 A T2 Fnflaeid A E e G, T
sl B A RIS B $R3C -

| printFile
L

copyFile
i

[ detetefite |
B ; =

i B

milmﬁﬁ
FE9-3 i BAEARHES

RMNEBEERTRSEFMEX 7. BEAEGTE (G, cRMERiFHHTE.
it R S .

LBEMTRATMBAIESTH, BFREHTFZIRIEHBGR, BREZINEAEMAR. X4
REmME MK, BME#ERGMEZET (+) XEMELEEET, RINBETEER — 1~
BiEAH, BRI E2K850d8. flin, SERKERXA + B RAFIBAIEAE M,
FAE A i feadd, FEAATEHRNETFEEE. dRBaddFENITHREZDE. BHEM
A SR EAEm, EEEER, 52, #ERA + Badd(A, BJWEHS, ESsNiRHHERS
Tixseitig, FAREIEME.

mERMEESBEFBEERAONR, BadEBEXEAMSREREARS, HELHE
g, xMEXPBRFH=MoaK: HReESsy., —HIBERESTEN —HRH,
FEGBEESESHOELEHE L, Bidd 4ix R0, FERELIB NG E.

EO-4E R T BRRABRFH =AMy . FESPHATIIMNILTS AR RSEHLFEA.
{HixA-Erh s R,

et ZM L HES, —SmEmEsakitt GER) EE R RER, WFORTRAN, COBOL,
Pascal, C#lAda,
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1. FORTRAN

FORTRAN (FORmula TRANslation) HJack Backusi &
TEy—#IBM T B FFi%it, TI1957FEHA® AT H.
FORTRANE ¥ —RE%KiES . 1511 F:M404E 5, FORTRAN
0 T £/ k4. FORTRAN, FORTRAN I , FORTRAN IV,
FORTRAN 77. FORTRAN 99f1HPF (&#:§EFORTRAN),
EFE A (HPF) AT 2SR E4. FORTRAN
B B & 1) — SRR (i fR404E [5 BN AR R R TR A i
BMIES, XA EBEI T .

- ERE R

- WbFR S BB RE AR
fe¥sE (4) . )
2. COBOL BE9-4 if SR Il Ay

COBOL (COmmon Business-Oriented Language) H—#titBHL4 % X E i FEAIGrace
Hopperdig & T ik itz . COBOLA —/FEMiZIBeR: 1EARLSRBIESER. A
FHEEEEARTLEAREFAEE. @mbREREEERNTE, MIEREAEE,
dl B R B RS T

» BRIE D 7] 3C T4 2

o R ST S M e

KRR

« FHE A AT A R LR i

3. Pascal

PascalfiNiklaus Wirth-F 19714 fEfn A AT % B, AR 8 17 40 % BiPascaline i 3 4%
M EfFz . BHF % Blaise Pascalkfy £, Pascalfi%it B8 LEHE -4 HBI 22k, Eid8iH
SGHILRB A IERBEMFERE., REPascal X AR PERITMIES, (HEMKRET kFik
FIRIFRTHEE., HANSEXET B FZES.

4. Ci#&EF ;

CiEE & H W/REY £ M Dennis RitchiefE20H20 T0EMRFIA L AR, BB THERESR
SFfARGEHF (UNIXEIERGER KIS HCRES). ¥, BTLITIRERERSY AR

rCA— 1T SMtaESREES NAENNAmdns . ERFRITFEREM 47,

CthRA ¥ EIiRS, ERBRF A ERRELIHFSEF., M THMbiES, CE

L TICRIES, ZEREMRERFXIFAXGER —MITFIES.

CREFEAEMIES, B4R, XFEFRS TERSHEFIERFR.

5. Ada

Ada 2t #iELord ByronffJ % JLAuggusta Ada Byronf[1B)=FF-Charles Babbage (47#r5 |8 i) %k
) METFRG AR, AdaithEEBFE (DoD) M ER, FHRA T FiADoDAR A
ML —iEE .. Adaf 3/ F{ERE I Y DoDF Tk iR ATIE S

« AdaF Efhid BRNIESHENRAIES.

» Adafy T LR ACER R4S, A {E T sl

» Ada HHIHATACERE ), FILAFERA £ 0B S EHL Lizfr,
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9.3.2 mMEXMRRK

RN REXCEE DR, ALz R, RONEBHEBPBIFLZEDHHR.
%, BEI]. BEAVLEF. EXSH & ERTHIESQSEXERp. MR AFEZK
& 1E A S ED RIS R AT H A — -3 fE.

B B B A17EE BB b R 6l -, 7E 1 ) o AR b 9 S H REAE B A 9 1S P AT A9 5
B (EERMREXFHRAFTE) TRE—E, ZEdBATE. #, HRE, EXFHE
A AR O A R AR R (JTED, #0L, MERSE), SCIEBEHHTED, # ISk,
F9O-5T B T X Bt

P

FTEN 5 & Filel

¥ ik

File2
-ea

Wl 75 ik

n
[
=

ifahat &
E9-5 i A % AR B A

XA AR R R BRI PR A X R IE T, ot M X 2Rt RARR A K b At S b=, it
By, mERFEITENXFFilel, ERBELEEDHRAENIRIE, XHFFilel sRBEATED,

g BAEfMmm A REX (E-3fAES-S), KMNFHIBRAEX AT BEZMST
RYSEfE, (HmEdREX PRI EER T3 R,

(B 3

mE9-5FR, HEIRBEMMR (nH) FE—HHE, XEHERRTXHETRE
HX &R “Gidh” shaRsaI R, oh T eIEX S, (R A %R
BES, WC++, JavaFfC# (i%fE “C sharp”) {EHFRAHIEM AT,
IEANFE9-6 7. B2 FF 8o i HE W dE X B A R 0 i ) X R E = A
R (20 FF),

(1) Hik

Bk lE, FEMNEXSHELESEEREAES S AMEEIEEMELL
BArFEAENL, REFERMIE., X Ek &R 2K
EEiER K B HSEMATLI E AEAmE N REFTER A
b, #e52z, TOTLANLE R M RIES L EREH A HAVER
SMENEENIRXNIEENT B, Flin, C++EsRE— 1 'R
HEMCIESHT B, Javaif 5 Z2C++1¥ B, BE2—1%en
A RAIES.

(2) geA&dE

FHimARER T, EAER, —ITHREND - HRYEA, ITEMEFRABERKE.
W gy LIS, RAIFTLAE L EdkRk T - f¥Ef S E LA, Fli, H—4
TUIT R WK G, AT ATLAE XFRAERA2, BHARAWMIMIER LTER,

E9-6 A4 Rk
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(3) &M%

ZEMELL "FEERT. EEFTREA T E AN RIERNTLAE L — 5 B A HF
FHoFERRAE, MX SR EE MR P AR HN ., B, RMNEXL THAE (ERE)
AP M ILITTEAR 2646 K T 3k ). Tl 1E L & F 8 harealy iy DR 1E, — /P EERLEGH, —41E
@24, EitEEFRRAGTR. ST RERGHERMN AT, BRARAOERE, RAITES
Eam AR REEA R AR ERRE.

2. — |t fiEE

AMIELEXW T -LEEHNRES .. KOEEHEKPHAIES M CrFjava,

(1) C++

C++HEF &t I/R%:58 EBjare StroustrupZF AJF & HKRY, £ HCIES B S —Fhilt 8
VWA S . BEERA (class) HeiE AL S bl A RS CL R AT LR H 474 B 1Y & Fhi
fE. fldn, BFRWLLE XL —4 L% (Geometrical Shapes) FORFA — 4 E L FAY R
e, Andpal, BEE. EXASEMLRTLUE CRTLAR A FILMEAR SR E (B8 H3), fla,
HEIHTENHER. B, P08 HR%,. —MRFRTLLOIRBEAR LA ERE3%, &40
KAARBP.LATOE., BEALCAES S RZTRIHTENHNEE, BRSO,

C++IEEMIRITHET =RERENF. HE, K25,

(2) Java

Javait HSun2) B]IF LAY, EECHC++AERE % B, (HRC+M—4k: (nx &
HA&F) MBS P ek, Miif#Elava® @, B4, ZiESkELmEMSEREN, ECHH,
R ERTLAA R SCE R ERRIR R, MufE)avarh, B HBWEE T 12k,

Javarf (IR FF Al LA —/~ B R FF LT LU 4~ /NRF (applet) . M ABRFRIF—AFTLA
TeMLETHET. MEFIEBRATE X EISLIES (B2REE) FHBRF, HFHEER
Féx LR EET, MREEHRAILHEEMRE & TEIAIEETT,

fElavarf, WHEF (BUVMERF) Z2RUEELHFNES. JavaBHFNFEEL AR ENA
M TF 7 —. REC++hiR it %, {B7Eavart B P T DL 7E 4R (L f0 26 i Al byt

{fEJavarf, BFAIHTHRERABEAERN., REAE—RHFREELRIES, HERIFSE
A2 . Javall B — AR AR B LR . SRSFRMAFTHEIERFST]. CH+HED
e BEibhfT (BB IEARER), BRJavatiF ZEBEMIT (JLiTREEEKRTT).

9.3.3 HMKRK

CEYXBAPEFEERLE MR, 2T, REEIE -AMARNS -4
mHEERE T (E9-7).

Bil4n, KA=wTLABON DB A MRA— 5
HET R 3, 1% R B Blnk AEHNE B S5
etk ing £, SREEE FE LI THDhEE.

s RN IESEN—FRF [ 4] 12 FF 7 A E9-7 R BEIE & b i R B

AR (JR1) &R,

« REGUE S VB fLla 3 T IR ah R B H & QI EFT I R B .

AP, EX—FRAArst R RE, BERFTERMN— T BIESR P HRE — TR
FIZhiE. BEX B — T Efrest, HEFZHMN—1EBFIFRPHBHERESE — T TELIMEIFTA
ENEE., BEdE I RENAAER, FTUE-TEFPEL—DERERTEHRIE=1T

HiA Ty (BR) i 1
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FMHhEL, mE9-8FTR,

(11,8, 9,10, 6) (8,9, 10, 6)

Third
Eo-8 f£NF|EPAIE =1 IHE

EHAESHERAESAARARMYE. EXHERESEFALTFREFAERND
SBEFHIRBCEF R FhE., XM EEEAEFAEBESHERT HAS DS REF.

FAILALISPFNScheme 4 7 % B 211 28 A B iE 55 .

(1) LISP

FAEHBFIES (LISt Programming, LISP) 202060448 5. HA f B & B 145 FL T
IR IFER . BRE—AEREANLEMRMNIES.

(2) Scheme

HUEEMBIESEAL IR, IAZE, RAFEARIMRARE T, KhiEM
(b o R pH R A TR T PR 7E 2022 704E U R T & 1Y, FRoAESK.

SchemeiE B E N T —HFIEGAY. AR EMERMNBAVRSETSHN, &RE T
AT TEMERRMANIE, #flin, H 1 H¥car, ARAFIRTIREE -1 xE. £
NEFcdr M FIEZPRHESE 1 cELUMNFATHE. ATERENT:

(car 2 3 7 8 11 17 20y — 2
(cdr 2 3 7 8 11 17 20y — 3 7 8 11 17 20

BLAE R LAl 2 40 A5 P A BB ok SE B P 2 b BUH 38 =1~ e A9 ThRE.

(car ( cdr ( edr List ) ) )

RS Emp BRI A TYIE2 3 7 8 11 17 20, SRERMT, HlKHFT—T, &E
EAIFESEUNFIES 7 8 11 17 20, Al —BHESERMANET 8 11 17 20, Filid eh¥car
BN IZFIRNE IR,

9.34 iRAACEEC

PEA S (R AR RN e R i, R TE A R K E R HLTE Y i A A R
LR Bk, HAEEEBR A —N 9% H (first-order predicate calculus),

EHEEEES AR, BHREERBCMERI il (3), cAFEEERNTT
FAENES HF K (L), F4n, PSR EFEANESEN DT .

If (A is B) and (B is C), then (A is C)
5 He ) 12 T g ) 3RSk

#91. Socrates is a human — A is B
¥Y2. A human is mortal - B is C
WAVTLAME S H Py 3k

#H4:3. Socrates is mortal — A is C

BFAGEXIAAXEEETEA MR (Gl ZSEARETA CaaTie) S0 M iz
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MERERIEHE, BF AEREMEmrHES Emigbe CEN, SBBEFAERESHT4
FRIEHE .,

VLA IE S LA H G, ABER A XFH SR EF B FERERRAIEHEE Bl
TRIEWEKR. XOLERARBRFEASAILELRBRTATEESORAEE., RIGELI8
EH#—F i,

Prolog

i E 201 S 5 &Prolog (PROgramming in LOGic), ‘& H#:ERA.Colmerauer |-
19724 & FF & #). Prologth MIBF 2 M IBIEMMMAK . Fan, XTFAEABRMIL
PRk anF

human (John)

mortal (human})

M Pl LA TR -
? -mortal (John)

B & W fLyes,
9.4 HEMSE

fFix—H, BIMALH —EdBEXESHREXNE, ZALRORE. XEREHH—
stk £ B A 3 RIEFARE A, X A 24 613 5 e e e SO B AR U

9.4.1 ¥RiAF

BREMES —#, IALBERXIEFORAFAZ—REHAARART (HROELEF). 15
NFRFARFPHRBEMELYRGA, B, HELSYE - EBRBTFHE—-THE—M
bk, WMRERARAFRAFSAREENCE, (RRASAE T ERERBIRhIE
FEBAMEN, Mifafiz, RAERRE NIRRT L F kol LULE g6 2% 2 B ER KR SC b 7 i
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9.4.2 HWiwIkH

WREREL T - HRIERNATXEEN - RIRE. SHEBERENESHRAR
AR, KEBOIESTHEX THRERERT. AEEBATMILSHRERAE,

(BECR 3 & F 3

WRBBAR (AHHKARTLAY, 2424 HFEAYSALLEY) BT REE
AR RIAEIR X T, BEIEIESCLE L T LR REIRER.

AR AYRAATE NN TN, BRORECEEKBTIES. AEEFXHE

FrEEBR /D

* ERAUEH/DEER B,

c FHAVRBEEERNEBEFAESTNFE.

o AR £ RERFEAE (ARR) BEBEEREE.
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EEMIBABE Ak, HhE I cERN AR RE S BIEEN XS RE
M), REBIEFEXL TIMTHE AR
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SR —HxR, KB/ TERAHERRE,
s FE—HTE, HPMTHETUAAARMER,

943 T&E

TREGFHPITCHAT., PESEFHEEM, B NERT (BF) EHHENLSEE —4
Hhhk, BATEVLAERALL, EXBFAMSHT2ALE. H4&, BF AR MERE
MEFBREAGHH AR, Hik, BEIEAANFRARLSBZ L. &5 (1EARLEAY
B ERFAMEEE, REERFMMMTHEX ELZE., BFAVMLUMER -1 TE
(fmscore) ERFMIAPHBMERKE. RATERSH I EIEH, BERAEE,

1. T4

KEZFABRXNESNRFE N RIETERERAEMEHHEEN. ARSI REILERT £
FARUHTEHFERFFEM. RS HEROFEEEE, Faost. BIOERT
ik, FEERMZR AR —ES. Flin, 7EC, C++FJavarh, FA1ATLLE ¥ =Fhar ik
B— 5, BELH, ENER0T:

char C;
int num;

double result;

F—TFBAT - TEATFHABOTEC, Fof7AHBEEB T Enum, F=frFHK
H 2K B A% Riresult,

2. EEFMER

BAGMAETEPONBEERFIGERP TRENRE, EXZHIRRIESAFTE
EEmAMmE LTS, MBEtREETSEFFH—TEH. TRAERTRERNME
I i P B Fn e G TR

char C = 'Z';
int num = 123;
double result = 256,782;

944 FMHE

FHEREREFFERMTE AE. fltn, Y4 EFHETErA, FEUTERAAEHEE,
ALAEFZRERS. 14 < 7, Hea(p)RBLEEMZHAEFEE. EXEHIESH, TUEE
B, ¥, FHMMARFEE, SAUAFTRTFEE. ATEFFMFETRTFHENETSE
AFMEMHRAIX o, KENESERFHAFEREHBLERS S+, WA, mFEfFEFm
[H#EFEEWN S| S, 4n"Anne",
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FHE#HFFELZ A TNRELE, BRAFRMNEREFmEFA A S Rf&E (m
JUfehn i) . B2, KEHFmESHSHMENSEEHE. Glin, #HERSFE%, W
EEFREMART . HBRNSEFITHESFSHORAN, RIMRAAMZERFHERFEE.

cost — pricex1.08

HFEXNEE, KEHERFRESELEER, ¥& (REE8) 21 aLIF#EEMAG
HHMIE . BEARFFALYE LERAERE. B, MRAT -FRMNFEFRERZ
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TEF, FTUABCERFIFGEEHN—1iT. ¥EME, B, ACHC+HEFT, BLREEAH
WewiE X, mfERE A {ER] .

const float taxMultiplier = 1.08;

cost = price * taxMultiplier;

EEFE (BEE—F) AXT. SWRHEAVN, ZEERRR,
9.4.6 A% H

JUFHRAMBRFHBTEERARM (R) MHEE. xEREFILEE R, LHRM A
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B sl I ) il T E R Bk SERIN . CIEE AL WA B, Bilan,
scanf PR & FH R M g SR ECECHR HobeU ML, IR EFME - ERS . THR—HF.

scanf("%d", &num);

YEFAFZRERSH, BFFHEAPEA -1, AN EF#EEEREoum
F. edSiIFHPREFRRE T RBERIE.

2. &k

B E RS B S e E LR ECkE . CIESA LM MR, Fm,
printfif B AEME T B n & Lol — 1~ F 8. BF AT -8 EREAFFHM—E
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printf ("The value of the number is. %d", num);
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& 3 Num*5
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s RRERAF MTHERITEEROADRER, XRCRFNEREZHEE (ruestfalse),
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> = AT%TF Num2> = 3
== =T Numl == Num2
{ = T Numl! = Num2

- BRBIEHEM REHE (rueskfalse) HEFHIM—HIE. CIEFSEMMEI-SHR
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{

x =1 ;
y = 20 ;

}
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ARAEFERMIESR, BREEEIREAER. E-9E B R switch (Hcase) iFHIM
g, CRU(EHZE TigEM1, Em28is a3 m— T,

[false] é [true]

switch (C)
if (2 ) (
B 471 case a: {51)1, break;
o case b {E4)2; break,
case ¢ &3, break;
illj'mzl }: ﬂ
g g

B19-9 % F1 2 9% FIl

s TAEFREECHEELE N, KEHEHMIESEHE LTI -3 LI EENEIRIES,
C, C++flavaie X T =118 iE47), (B EMERTLA#E Fwhileidq)sediil (BE9-10),

while( 5 {4) for{inti=0;1 < n ;i+s) do i
Lk 4 while(%& )
o e e

A9-10 —FpETMEE
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CHESFEEMERIE DL whilefFH, whilefBFE— T HtaEHER, EREMKE
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- di

. 31 M
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FRAFFHTEH LR, EFRFAEACHERX, FRFOLAEACHERA, NEBRFEES
FERFOAERXME, IMEFEEFRFAERAG, FEFHEETHE (B9-12),

SHY ) AW 15 i
[
main () [ | eimt X: KhEH
{ x { A A ﬁj—tﬁﬁ
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print (X) %
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Exild
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F9.2 7EF9.H, MRERBFEEX-TEATFEEY, BAATEXITHORATFE 1
R FRFTUNEE - FEEAFRE, #i52, FRF L HAprint(X)#print(5)i8
TR, [ |
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FEABRLRM, SefEtEs, MIEBEE T —6, EH THEMAA. EAHEIEF BT
HAEEWIRAE,

FEAENRA: FEFERAMNNEMNME. ERE&TE (FENNEEN) B ST
BME. B2, YBFLhEEERTFRFAIEEN, TERFAGEREEEFPERMERT
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Fl9.4 BETEFAMITTEXMY, EEXHEMNMNE. FRFBERFERFswapksE
. TEEXMYMELS TFEE, ENERERISERATMBY, swap FEFERRHERT
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|
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swap (X, Y)
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FE9-13 {H{EHAEERE [ |
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BF, 2—1FEFEFE. FTREFTUNERTES FREFBEF, FERETLASREXA G
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#9.5 fnREFAREENswapFRF, HiLR RS AESIR, XYy Eschs Lk
2, E9-14FT 7,

main () swap (RefA, RefB)
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X A 1
LN ] T h_ A
Y B
swap (RefX, RefY) ;
A 4—— g
R e
} it
XY LESH

AHB: X2
T: BEEb (kEs) =%

E9-14 42| FAFIH T L

5.9k

TR AT AR TR B —MESLAME,. XEREGEREIRITNGE. SERRE
AC — A + B, kbr EAAEEadd(A, B), ZdBEE—4E, HIFEEECSH,
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FRFMEEAREMESHAR. ECMC++, FREF#HKIHARY.

9.5 HEFEZRY

A RAERIHEEBAE FMTER, "TLAS%E T I35

» Cooke D A: Concise Introduction to Computer Languages, Pacific Grove, CA: Brooks/Cole, 2003

* Tucker A and Noonan R: Programming Languages: Principles and Paradigms, Burr Ridge,
IL: McGraw-Hill, 2002
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9.6 XBERIE

actual parameter (SCPrZ#) assignment statement (GE{HiZEf))
Ada (AdaiEg) bytecode (“EFi{Lal)

applet (/hEFF) C language (CiEHE)

arithmetic operator (B ARZHETT) C + + language (C++ifE&
assembler (ICHFEFF) class (%) |

assembly language (iC4Ri5 5 code generator ( fHA: i 4% )
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Common Business-Oriented Language,
COBOL (COBOLiES)

compilation (&4RiF)

compiler (45iF2%)

composite type (8 &%)

compound statement (& &i5147))

computer language (it3HHLIES

constant (5 &)

control statement (5 Hli&E4))

data type (#{E2:%)

declarative paradigm (5B 8EH)

expression (Fik#)

formal parameter (FE.2 %)

FORmula TRANslation, FORTRAN (FORTRAN
HBa)

functional language (FEENIES)

functional paradigm ( & $0EI)

high-level language (&£R1E5)

identifier (#RiRFF)

imperative paradigm ( 5% #ill #4455

inheritance (#k#& )

input (§&A)

interpretation (f2HE)

interpreter (fR¥EF25)

Java (JavaiEs)

lexical analyzer (ialif47 47 &%)

LISt Programming Language, LISP (#4bH
RIS

literal (F=Hq{E )

INGE

local variable (JREZFE)

logical operator (Ei=E )

machine language (#L25iEZ)

method (75 %)

multithreading ( Z£&#)

object program ( H#RFEFF)

object-oriented language (FF A &RiES

object-oriented paradigm (i [A] ¥ & #i7)

operand ({#{E#)

operator (iZFTF)

output (%)

Pascal (Pascali&®)

pass by reference ({%5|H)

pass by value (f#{f)

polymorphism (&)

procedural paradigm (idfAERK)

PRogramming in LOGic, PROLOG (Prolog
ES)

relational operator (% HIEZETT)

semantic analyzer (15 5r#7a%)

simple type (EjH2%Y)

source program ({F#&JF)

statement (j&4])

subprogram ( f-F&£/¥F)

syntax (i&%)

syntax analyzer (i&#ksrH78%)

token (BhidfF)

variable (#F & )
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[TICIBS B SN v L B

s TEAENIEEFE IR B RS2 % . FORTRAN, COBOL, Pascal, CHlAdafi@&id
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12. C, C++Fllavan] 42 Ea.
a. fl& b FE c.amd dH#&A
13. _ RHEFESHEFRE,
a. it F2 b. ¥R
c. IR F d. LA E#BAS &
14. FORTRAN & —fh ES.
a. R b. B
c. i A d. T[] 4 %
15. PASCALE—F®h___ iEF.
a, iR b. E BN

c. iid B M d. 1 ] AR
16. C++&—F_____IBF,

a. i A b. ¥

c. TP d. [l %R
17. LISP2—Fh B

a. iR b. ¥k

c. 15 At d. R R
18. fE AR R EHEHNES.

a. FORTRAN b. C++

e.C d. COBOL
19, A RE VAR E R M RIES.

a. FORTRAN b. COBOL

c. C++ d. LISP
20, B AT LARE — A B R P s A — A0

.

a. FORTRAN b. C++

e, C d. Java
21. LISPF1Scheme#i_  iE=

a. i1 Rl b. ef ¥t

c. {5 I d. 16 ] X &
22. Prolog & EEFET.

a. it fEX b. ¥

c. iRAHHE d. [ [a] % &
RE%3E

23 FHCIE SR = BAEE,

24 FCIE S =1 E R, A=/11Ew
L efl.
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THE.

26. MRFE A &4 B AT S IR fr dngatt.

27. $R ) P FICIE S RS B o statement 3 Sh A THY K
ﬁﬂ

A =25
while(A<B)
{
statement;
A =037+ 2:

}

28. R T HICIE &5 AR EE A statement #4710 ik
.
A =275
while (A<8)
{
statement;
A =54 - 2;
}
20. 3 H T FICIE & LS B rp statement i $h 7 i
.

for(int i = 5;
{

i<20; i++)

statement;
i=1i+ 1;

F

30. i F¥|CiE & LD ER A statementdl $4 17 Ik
.

A=25

do

{
statement;
A=A+ 1;

} while(A<10);

31. Hldo-whilef§ ¥ G H 2 > 28 L 1D,
32. Mdo-whilef§ 3 5 2k 2] 29Fh iU 1R .
33. Mwhilefd3 5 th £k 2129 h iy fLE5.
34. Mfor B 5 Hi &k >130+p Y fLAS,

3

Lh

37.

38.

39,
40.
41,
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43.

44.
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46,

47.
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- FAfor{i§ ¥ 5 i 45 ] 28¢h Y 101G,
- FAwhile 0555 5 H— A A $h T B0 98 5 iR 11

fRISEE,
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if (A = = 4) statementl
else
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e
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BRETTENET, B, FREES (C) b, BFEEHEHAN LT,

11.1.2 YA

FIAAT AL, BOMATEHHE—SBE, HAREXBHE-THH EEBEAK. 2
RN Bk Bin i E L derh . WRAHT

M, RAEBEFMFINEA. BI1-54 {8 <cores(21l3]
—AFete, BEHATHEAE. M@ B
11 -5 4 A A — A B O 2 A o e

8. KABERASUEE, BAREHAFM 5 o P L L 1O

BHTRRERS, EhscoresRIBIRRTH = D | ° bt

A TESE = ok Y P K, R RS S i1

K HERA BT BRI G - F LN )
8 (fT{E LAF) FE ke rgF24 s st
(FIE _ERSEE) , A BT A 5% R F 2 B8 FEI11-5 —Zefcd
(e TH).
SHMAE (ST H0EH) wRATLAR, B/, EABPRINATES T 4Er4.

11.1.3 FiEERE

—@ﬁﬂ%?ﬂﬁ%iiTE%E%F#%LMﬁﬁuE B2 — B AT T,
ERNF R M ERES TERRTIHE

sCones

ol np
Bl kS BAIENLEATEREN, Sh ]| e
AN - RFEAF LFERET -7 LS mﬁlﬂfﬁﬁl =
Zﬁﬁq ’[ﬁ%i‘l’ﬁﬂ&ﬁLl{ﬁﬁﬁ?‘]i##ﬁr ngw 1 [2] 'g- ‘;'.p_- i i -:c!
b —ABIENTE LT F—A5Z [ | 2 p— o3 | et
fil, E1-68RT A CHEEURER o | B
AT £ R RTINS T il
P fil 0 Lk, 1 0 ik

Fi11.4 RATEAT LA "4
{Astudents, FH 210045 (100f7F04 El11-6 HEARTFiEACE

), {B7EsCHstudents[ 1111 RAFREEFHT AL, HhEH1000, AR RS —THFiFAE,
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FRITFEstudents[S][31IHbAE . HEHLER T EFFi.
B BRESNTTERL -FAEHEE, FFeER T72RXRBTEAHAL .
y=x+ Cols x (i—1) + (j—1)

X Bxg R taibhl, Cols®ABHFFIMEA, iRATENTS, /R RLENIG,
MivEte bt . E4Fh, x41000, Colsihd, i43, jAhS, BEHRMIyE.

y=x+ Cols x (i—1) + (j—1) = 1000 + 4(5—1) + (3—1) = 1018

RABRMATTEZLGERSITMEIN L, FALURNMNMEREA BN, EXATEN
mA4T, G T16 (4x4) IHFEAL, BSTTAIETAM IS 8B T ik, XBEREE
B AR ATELE 71840 Fhfent. mAFE -/ EH#EAHAL 41000, 4 Bixn
JeF G tRAYIbAEREZ 1018, ]

11.1.4 SUARIE

BARNGEMH —EABA P BN CRELMETFTRIE (ZRF43E), HERDREE L
— LB BRI A BAR S MR TE, BCEAFARBIBES WA E HERIER: &R, BA, M, &
EF&H ,

1. &R AFE

LA Vmis T EOVER, @FFERICENFS, IAREERSEHEIE., |1
AHEFMIBCR R RS, XHEFAEAR ERITEER. TE AR EEAERRE.

2. AEMEAN

HE, WRHLESEREHMNKR/D (AP LEAITH) R FHSHNEREE L,
BilEfERFFMh T B ik, B, AEiES i I (FlZn, CIASHRFRE).
B{EIE S eiF ol B R, EEEHRFRBA - TTENEFE /b,

(1) EHEHEA

mMEBAREEEA RS HET, mHIES FEmEAG KN, B TLARE 5 7 HiX
MRfE. Bldn, MR —ATBEHASFINCE, MHEEAMNKNERI3L, HieFmEdRmiEAh
FEINTFEA .

(2) Fréaskd A

MR HEARERAMFESPE, dERETKAMLERR BN, SRINTTFEENFH
B R — T CEM, XA E T RIRATEERA, SEREEH. HEMANL
BiE, MAHMTE. fl, mREEONTENEAPEA—-TFNITE, EAHFNTE.
TR T 7 e T R AR A s f RS

i—30

while(i=9)

{

array|i + 1l]+=arraylil
i—1i - 1
}
arrayli] +~ newvValue
EERMEEERAMRSET, UL THRENE X, RDEEILEI0ITTENEE
MmEE3INTED, BEENE29M TEMEFIFEIONLEP, mFF. HEEHFER
i, N TEMNECLENBEI0TTHREF. BE—TIEFHEIEMA(EE LFFE T TEP.
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3. A MR

EHAPBE— N TERBBEARE—FITEKNBET. Glan, mEEBEREI TE, W
FELEI0NTHEREINTERAEAMNITFHEMCEBRS) — R, RITHEX A/ RIEMHRTD
BEL 2], E5Mm—4TEHALL.

4 EALE

BEREREMIMER -/ THE, SHREXE N CFPIHEBIEN. SEAFMN
PRERVEAE, MEMEHEHLAN, BFEL2 -1 Ha0ERE, Lk, BIETMILFIREH,
XEHFERANE T THETUMILEEFR, AR EFRZCRAImAcERGmMTE.
Flan, MREFEELERAIHE N CENE, RH-FELHERS. BER0T.

Retrievedvalue ~— array[3]

5. # 4R 498 I

Ak R R Y T B e ERVERIE, ik, B, MHBFEMERSF.

Rk LI TREBEH oo R EBEN G, BEHMTHRELE . Pk a LR ESk
HuEMF, BARLEHRE, KEFEHE, ERFMERLCTREN K. £ AT EHRITEM,
fEVEHRAT, FEIXEH0.0,

HiEA HEBEPTENTESE
Pik: ArrayAverage (Array, n)
Hiy: REHE
BifR: HE— T EHAArray T ER A Bin

fask: Xk
EE: EHiE
{
sum-—0 .0
i =1
while(i<n)
{
sum¢sum + Array[i]
i —~1+1
}

average + sum/n
Return(average)

}

11.1.5 WAEMRA

ZIE—TR—WAIHERERME, B THHEMAMRT. WRA—1FR, ERERF
AHRBROBEAMBERREERAT, SRR ZE KA. = MBRFHE ARERD, mAX
BAE RIS R IR IR, B ERBGE & B R ECH

T T R e i 5 B5 - 5 ) .“.

=

i

e

oy, e P
et Coas

11.2 8%
ERAE—AMXTENES, EMTREEAFMLER, BEMIFE TR, idFxF
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g TLERAM, HEAAS UHE/m &R, EARYMAEETHNE S, SrEmBE,

RZzbaes s EEMRH., S TERFERE TEEICFEN—ES.
E1-THEHTHAMEFEALE, B FF: fractionidF, EEFWEIE, HEER,

BT studentiiF, BRI, & THBARORIERD,

EiC ERTLRARRURTERD, EERPORATRSARIERE.
13 |numerator 2005 |id
17 [dumauw [ "George Boole” ]rum-
fraction Fﬂh
student
-7 il

DFRPAEELFES -85, ZEELL-TH, fractionh BRI E TH—4
fraction¥t &, W% — /6 FAI BN E Sstudent LB (FEEIRNICFETF B IRIENS| S 2,
MENFFRERSIS 20, INRAZHESREIESATEHD).

11.21 ERB5EA

MR A, FEiLFPhAREMRRT: KRN EFRERPEIBNET. idFxM
LFRBANENET, BT ENEFREFRNERXERE,. #ian, E11-78)studentid
b, DT B R student, 1EAY £ Rstudent.id, student.namef{istudent.grade, K £ Rt
EEEHEA () komagis () ek imgs (), XE2ERITERBHILE,

F111.5 THEE 7 E11-75 sl (R dofel o f7 i @Y.

student.id + 2005 student.name — °G. Boole' student.grade — ‘A B

11.2.2 ERE5HAEMLER

FATAT LA EXT SR fnid Fealb ATt Ee . X HE A By T HRATEERR A 2 i B % 0 FA %A
ft Z BRI ERICF ., BAE L TAEAES, midREL T R TLABRIAIES . Flm,
B oL L — R (400 HE), midRENL THEARRERE, w: sl 4
AT . '

11.2.3 i0F¥H
mRAMNEEEEHENKE, BEp e el
BEEE LTENBYE, BoaLlERidF ““WME i 1
Ko, Bk, 7E—A-A 30003k MPigh, "  hame  grade
HATATLLE — 43040 Rk msa, B nF .
#a s, EI-SERT—4AE304 *
Py studentff) 4 4= 12RO B sudentsi30) [ [ 1]
FEioREE S, RAMETELTEAS W@ name  grade
Bty 1Eh—ABiEMI%AEE, HTE S Fih

AeE, BRNEEERMAEAFES. AT E E11-8 T
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X URE), RINMBFEEM RN, g2, §hE ook, Redhe ik
RIER4r. Bk, 3T ERIPRIRBE LA

(student([3]).1id

FERMNEATES KRBE CXNMHFIAEEERESE, ARARXIEENRIA,
BREZ, BEERBRNFBSI 2RAFEETASEA. AREEEES, XBETFAHFERFSH,
FEAEFHRECLEESF PRI T. EERESEAERIDXFMEE.

B111.6 Tl RS T HRAZE e R EE SR F A id T8, HEXTFEAER.

{students[1]).id-1001 {students[1l]}) .name—"J. Aron' (students([l]) .grade—"A'
{students[2]1).1id~—2007 (students(2]).name—"F. Bush" (students[2]) .grade~—"'F
{(students[30]).id—3012 (students[30]).name—"M. Blair" (students|[l]).grade—'B |

BI11.7 BE, BALEFREAEFRRICRYEATIBIRN, Bk 28R TR
b A LA,

WEN2 EFEEFRNBSHRE

i—1

while(i<31)

{
read(students[i]).id
read(students[i]) .name
read(students[i] ) .grade
i~ 1i4+1

}

&
1124 ¥BE5RFYE

HOER il R BEA MR BB MAI T2, B TLAB R B IS R SR — R, K
TR R — i,

11.3 §#&R

HREZ-TAFRENES, HPBITHRLET - HEMMLL, B/ TELEW
sy KEME, RESSLSTHNGE, FoleE. BlHEEEr—E. eRd—1
PRSP TRk AES (bib). 3%, — TR ERRIRZFIRGIE -, 7
KM AFRRE LR ERIAT,

E11-9% 7R T —/4F Kyscoresf) iR, ERAINTHE. FREE—1LFEH, HibE4x
ENHBHERNENERYN A, BRTERE-ITRFLE - BEFTRIAERNER. ®RINE
LR ASHIMRECHERE., B SBEAs T -/EREMET.

et
g B— — &—{  &—[ X

scores iE 6 e ¥R HiE B

—ramr X s [od—

scores iz B
119 §E#
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BERPMITREIM LA T A, MRIOTREEVDEMITEOIET. —TEESEIE,
BT EREERF T I (BH%). B9 BR T A, |

EXREREE T - FiiRaT, RNT\BEMRE - ATRNEEL-9FMILS. EHERER
AT AR R, M —aA Wk, B R —-EKOE, FikEAT LR AN
Hoht#E D, SCOBR A M NFE#LE (E11-10), EI1-1040E 8 R 7 37T EHERD
WA NFEEEZ TR, Glan, BE1-1087R T A Hhk#E k5P A A B Hohk o
BRARIX LEHIEE A BY T F A SE 47 HhHE B 22 _EAOHR1E.

i AR =
— 4451 ki 4 0L
: R Tt L R T
w1 =
B | o - , i WA
L. L E Rt T R [
e 4 0L A
frfEK R 1

E11-10 % D0 figdEE Ao HE 2

11.3.1 HESER

KA RMER NG PARIEESIR., 0K ETERBERE - BN K,
fEicFsdlh, ST ARFET|, THEscores[3] 5L Fscores[414HE, FHBHALEREE
BOfFEM, 8RS, ERTAREN T cHEMNE RHST —THaat). EIil-11k
BTSN BEINRAMFIET.

sCores

scores [1] 66
scores [2] 12
scores [3] 74
scores (4] 85
scores [5] ag
a) A ER b) EEF FE

PE1I-11 B H5EER

AN TTEENERR— PR R R, BNFIREESN. kRPN
ARG RZAERE . HANEEEEER B E-E. 52, HREILTLGES
HEFHENMEY A mEETNFP. XA - TR ERRPETHEAMMERER
EEASE, AELERE TRt . B, XWk THNNITH: BRHE
WEA AN, FRAAFET T - AR AL

1132 $EEE5TEA

B SidF 8, RINFEXsBERLTN AL (BERFOTE). —THRLAE
fA—1 BT,
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RER AR KT AT, BEAREHEMRPBE AR, B, WAERR IR
AHEMNAT, ANARRENAT. TANAFSRAY AAHRHAEX, ARMESEL
B SIRE AR R AR X AN REAER . RIMERECESFERNLE., Hli, mEds
[ RRIFEEFR 0P, BRIV AAh e, BEAN AR i, RINEEAY SOAFRFRT
AR, filfn, $EEpATET A RVEER o FIBEE o 47 B4 ("p).dataFn(*p).link, X Fhdr &
HEREEFE-ATTATLUAZ T -IMEF. BI-2BRTHERAMT AL,

eoemee (*cur).link

smres

cores [F—{_ 4—-?—»:@
(™ scores} data {*xnres] link

B1-12 fERAHS5AE

11.3.3 #ERBE

FATAEA E LHIRIERETU T E.

L L-F

BERMEETEREEMAFL (20E8E), BABRZRINTARERENET (IR
BAPHIITE), ENTAFALLELITEERET, B, MAMRPONARAAT, IR
fI{E AP 8E: pre (JERIHY) Ficur (H4FTHY),

TERFIFEEET, predBEH AR, curdBEHERME A1 A. BERZRRNESFREHE
MEE. EN-BESR T ERGER T XA ERPRE, XHRmERE: BisER
KPIEM{EE K. Fln, ES/ T AES, Re BREL-L220, EHFRHIEMETHK.

pre cur

PUB BB == ==mmeemenmeenen o e none e oee e

11-13 {83 58 & prefucurdi B2 5h

B, AlAEk AN RER, mBRETRSLE - AahBIEED, KBFTEASTA
R BB S %, BERANNT, MEFRLKN, curdfiHRREFILBENT A, predfitis
B FE R . AR BAREEERE], curdREHER & A HEsER YR MR ERARE], curfgdt
fim—TERTHERENY A, 52, ATERLAFN, TRERK, FILIMRERMNEREFE
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BT HARE, BRIVKES AT EELARI R KR, BEREER R (—4 S8
RAGKMBANER). Y EREREF, FRICEAE; HBHRAREIN, fRiCIRAM. Y
iLARR, curdgfHiRFR BAR{E, HFRiCARE, curdigfHHRm e BARERAIE.

E11-148 R T — AR . EB—FfLG, B8, IMEERPAEE, M
BHeFpEmEE/D . FLlSpres, curfgmE — /AT mlt, FEpEET . BOHEARERT,
FLABRICAIE AR . 5 —FFOLe, BARR132, ERE —AWAME, YeurdiiigmE
AR, prefiffEME AN AN, B&EELET. FABREERE, FUARCHEA K,
EFE=FMEMNAFRLS, BiaRAHEE, FLRCAEAR.

insi
pre cur

ﬁ:\ia . false

14

pre
E11-14 A [E1F T fpreficurds a0 {E

RiEN3E R T8ENEAREE. ROEVhe@BERPFRELARE, BRIHEZER
% TREREGRMIHE. EERMEWFAMAEHMA-faER. £8P Bahd, BINA:

pre + cur fn cur + (*cur).link

XRUE TR RS — BB . F— I REMRcurEA, HEEeRFEEpred, XE%E
preBUf RcurfI Sl Av(E. % A RIEDP, curfriEfT Ak de e, e (8 & &l

fEfiEfEcurdh (2RAE11-12), BEREEBARE (MR BHRAERT) MBEREZ (WRA
FRIRE]) EH.

®iZ11.3 BRER

k. SearchLinkedList(list, target, pre, cur, flag)
Hi: ERAEEHoreflcor@F &
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e : Bk (hieH) fBHRE
a8 &
iE[B; preflcurfFEH I BffricMiE (ARR)
{
pre—null
cur—1list

while(target<(*cur) .data)

{
pre«cur
cur+(*cur).link
}
if ((*cur).data = targer) flag+—true

else flag—false

}

A

2.E\AT A

EHEARERZAN, MNEEEFHBEERE. WERERTEMERENRER, BLiFE
G IFEARE, BARNMNARTFEELERNEE, TS EKELL T4 R :

s EERPEA

« ERNIFFHLEA.

s ERAKREHEA .

s EFEPHEEA.

(1) HAEE

mEXREZE (list=null), FHHEFERBEEAE -1 TEEA . —RIETEEMX THE.

list < new

(2) FrEaLHEA
A BERZERAPICAR, prefddtMESZ, MYBRFRHEEEXNFRL. T

P AR R X T A

(*new).link + cur Fi list « new

F-FREEESHTARARLS -TRMOEE. FREDESHERNN AKX

FE A A, BL-1583 TXFRR.

cur +=—(*new).link list #=— new
new
[ I
L E X | m aee
list
4]
pre cur

list | o [ 132 [

e S

178 og—{ 201 [X

E11-15 ZERERIFRAALHEA N £
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(3) KRALMHA
MAEBREEREAFRCAR, cudfdfHiENZ, MEERTEBERNKRE. FEMN
AR ARMOX TIE:

(*pre).link + new F (*new).link « null

F—FRMEFORFTASRERARN MERE R, F O RIEDIEIERA T AR
BeARM A, E-16875 T iXFH IR,

BEE (*pre).link +— new (*new).link +— null
ves [ 201 [X] sesn [ 201 o
1d d X
pre cur pre cur

i« B~ m B[ 8
SR S

El11-16 fEREFRAKR BRI AT A

(4) hiAHEA
MR FERE LR EMFRICE AR, AR, 2T EHRERNSR,
R RIEAEEOX TIE:

(*new) .link +« cur 0 (*pre).link ¢« new

¥ ZREEDEFTASENEMERE K, Fo&EDNHT AL ERRTRERE
fE—ia, E1-1785 TixkEm.

BI11-17  FEREA b [H] 46 A
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RiklL4R/R TEBRRPEA T FTANAHAL, X4E-BES—SRE\ATA.
HE14 ERRPEATSR

¥it. InsertLinkedLisgt (list, target,new)
Hity: FRERFERBEEMES, FRFEPEATA
A . BEAFN A AR B R AR

fegk:

BE . FeER

{

searchlinkedlist(list, target, pre, cur, flag)
// Given target and returning pre, cur, and flag

if (flag = true) return list // No duplicate
if (list = null) // Insert into empty list
{
list — new
}
if (pre = null) // Insertion at the beginning
{

(*new) .link — cur
list — new
return list

¥

if (cur = null) // Insertion at the end
{

(*pre).link — new

(*new).link — null

return list

}

(*new) .link — cur // 'Insertion in the middle
(*pre).link — new
return list

}

3. M5

ERRPRERYT AZAr, WMONBELARERZ., MRERREEEOMNRCER (TR
FRF), FAVTLANBER FMERIZ T A, (BR, MERRIELLBARERRL, FARMNAER
Pl oL MBRE S R FOMBR AL R T p0. 5 2, WBRART mFn B B v a0 45 s mT LA h [/ —
it e,

(1) MHBRE T A

fnRpredfit bz, B AHHMER, curdgEHRME YA, MERE—RIERTK:

list « (*cur).link

ZIEMEE AT A SREEEE R, XEREE MR, E11-18E R TiXH
R

(2) BB A SR 2T R

MBEHNEHEAAZE, BEMRAOTARBFREPATE, KELRET A, curffHg
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FARRZAYHT £, AT LAl — AR 8 ) 52 BB -

{(*pre).link « (*cur).link

ZIERERSAT A SR AERE 2, IERE AT AR, B985 17X
L.

HmER list +— (*cur)link
[0z [ e [E‘] | 102 [@d—soes
X [ Xl &
pre cur pre cur

BEL1-18  BHERBE & h A o

WEG {*pre).link *+— (*cur).link

¢ @

E1-19 fEREZ b iEl SR RMERT A

BENSER T HERY SRS, BB A—FIEDERSE, RNAEARNER, &
i AT —RiIER.

WENS EREPBATA

Hit. DeleteLinkedList (list, target)

AfY: EREMEREIERYAE, ERRbMEET A
WidE: BEFFEMERNY H brfiiR

B8 &

RE . #rEE

{

// Given target and returning pre, cur, and flag
searchlinkedlist(list, target, pre, cur, flag)

if (flag = false) return list // The node to be deleted not found
if (pre = null) // Deleting the first node
{

list — (*cur).link
return list
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{*pre).link — (*cur).limnk // Deleting other nodes
return list
}
4. %N 5

BEREATHELER AP ESEENENmBEILGIRY A, ERFE 26, #RE
TWEE. MRNFEE, BEHER, TNEEL L. %5 R ERcurtsst, B n#EEE

BERAMY A, BB R THRENAFMOBIBMOHR, ZR A TMERR
HRE,

BiZ116 ERRPERTS

BiL: RetrieveLinkedList (list, target)
A FRENERIERYAE, EVAPRERE
Al . BEF TSN B

fatk: T

B R R Fa HEE

searchlinkedlist(list, tcarget, pre, cur, flag)

if (flag = false) returmn error // The node not found
return {*cur) .data

}

5. & F & A
ATwmBeEE, RMNEE-TFirieer, AxFHLEMN, EN—-TNTABE S 4T
M. FFEGE R, RS FiseHsms e A, REERER, ABMERIBRH

ReER, BREFEE LA A, REIESTREREA TR, SRE- TRl
BB, TR AT, EHEILE (E11-20),

102 [ 132 178 [o—{ 201 [X]
s 4

E11-20 @Bk
BN TRRT bR,
HFE11.7 BHSE

). TraverseLinkedList(list)
HAY. oaEde. dhr i~ Sisn
AT BEZe (LfEH)

fat: &

ixE. #

walker — list
while (walker # null)

{

Process (*walker).data
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walker — (*walker).link

}
return list
}
11.3.4 EFEHNNA

UTTEMFEBARETIF ZAOBATMMERE, SERE —FEW BRI, ERE
— M ENBARS K, KPP RNEAT RIS, REAFEFH AN, EREHEK. 5%
AN, T ARE SRR, AREEDHM A, G, SERFTL AT REF#
FHEMILFE., BEUEEY, FAERASR, MALEERFERSREL.

BEWVMUULREK, BalbAgEAER. SOFHEAETTRESHE T MaTE.
B FRESEEFEOREERE, ERITR-HORESE, £ 34, RIOTUAER—
SRR EIERRTY, ENHAEAM THRENEA, BAR THAMBEBRAK A,

- .'f.:'-%;

11.4 EFiED

AEAREFMITEEEMAE @I, WLAEE T4

* Gilberg R and Forouzan B: Data Structures - A Pseudocode Appreach with C, Boston, MA:
Course Technology, 2005

* Goodrich M and Tamassia R: Data Structures and Algorithms in Java, New York: Wiley, 2005

* Neapolitan R and Naimipour K: Foundations of Algorithms Using C++ Pseudocode,
Sudbury, MA: Jones and Bartlett, 2004

* Main M and Savitch W: Dara Structures and Other Objects Using C++, Reading, MA:
Addison Wesley, 2004

» Standish T: Data Structures, Algorithms, and Software Principles, Reading, MA:Addison
Wesley, 1994

1.5 X8R
array (%4 ) node (7 53)
column-major storage (%3 FF & fif) null pointer (Z345%t)
data structure (gig&t$y) one-dimensional array (—#E%¥r4H)
field (%) - pointer ({5 )
index (%5l) record (id3%)
link (§%) row-major storage ({73 /¥17fif)
linked list (H%#) two-dimensional array ( 2540 )
multi-dimensional array ( £ 4E %4 )

11.6 /NG

s BRAS A fE HARC R BAVIE S, XSTRATLIW S M REHEEETR, 52, BESaET
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—HIL TR ERXAMBIRI. EFFP, BONHE F=FEEEH. e, Rl

SR RN KA MR R L RN RS . ARSI AL R S A c k. EXEAh, AW
AR JE R bRIATF: B A FRES THNAT.

*FZ M MTEBAELLZ T —HAVEGFME. — 0% Lail 7%, Eldirmslakaiia., —
BBEREA G ATLARE AT L fr iS5 2 frfif, B—FEAFL.

* EA—FhES IR B LR BRIER . &R, A Mk, BEMEH ., HBERFBEAMRED,
iy KRR RN, SRR A mESte, SULEWRE iSRS M, il 4%k
PR B H [ ERT, B A

il —THXTENES, XL CHETERLARRLEL, BEMIRHE - LK. ILRxPiE
ATIER A — A, B ID TR A R b F AR R T
HERR-THAFRENES. KPR LFLE T - CENCE (ki) B8 2ELEETE
or: BABfNeE., BARMO SHAMMGEE . LOMEMEHE. A THREEE &,

* ABURE CHIFERERIERATLARN H THER . MEARHEETKEMFHEAFMERN, SREENEX

MIghHy, BERE—Fhah SMIBHRE T, Jrp R LA K S TR, ST alt, FEEk.

1.7 %3

238
1. £ SR £ ¥ i) = Fp 2 1 285
2. e T FERMIC TR T ERI X 57
3. B e FERRER CEIE A2
4. Wit 2 AESIH AL Fhradebnit B o2
5. BeH L RN b an ] 7 fil i 2
6. il I E LRTA?
7. fERE R P AR A
8. iR P IRE I ThRE R T 47
9. fnfel 45 ml E Fe P A — 4 A
10. @b ifa — 41 A s EHE R 2.7
E20ibige 3]
1. BiRestywTLI R
a. ¥ b. iE3k
c. Bf& d. LA L4 EEp R
12, — A~ (4T T Fu 7| 8 T RERE
a. —Ht b. —# c. =
13, igFeh A T ERRA .
a T b. Fr c. i
14. 123 i B A a6 4440 2
a. [m] H Ay b. fHEHR
c. X d. FTFA
15. E-ANHEEFHEENRS, BhTE
BEER F—MEMEE,
a. $il b. id%

5
d 24

d. iz

c. & d. LA k4
16. {EfE &P, B LHELE >

a. fig b. &% c. id3 d. aFb
17 RAEWMERPIEUH T B,

a. pf b. 55 c. d. afiib
18. 5 % — A% Achildrenf 8%, {HE LT E

childrenrifl TiZBERMA____ T,

a. 1 b. 2

c. Helg—4 d. fEfa[—4~
19. —EfERm___ AL,

a, —THE b. FEA Y

c. il F—1- B d. — ARk E
20. I —k®R, /FE A ___I5H.

a. %g b. %1 c. B2k d. #HEA
RE&3E

21 A ARIB, Z/ 104084, 2 kmiE
HAAh B TFERET SRABTHFITHEHE,
SiiERE.

22. 5H—48Hi., ERkEFHETISA S TE,
e —AERE—4, ARE-IERAEZ
. LA,

23. B — A%, ERITEIHAEARITMCHIN
CHESCH PN A .

24, 5 —41 R, FHANTCEASEA VA
i A4k,
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#1F

25 5H—A4Wi&k, ERANTTREMOEA LR
a4k,

26. 5HH—4Rik, ERAFNSAPEA -4 THE,
Wik aigAEREEERIEANGE,

27. S A, TR P MEE 1,
Wik AN AERE S IRBEANE,

28, Gk, AR A TR A
.

20. EHH—ARE, ERE—o0% (Frl) 3%
—5 % (Fr2) Lk,

30. B -8k, BRMN—o% (Fr2) dak
B—r¥ (Fr1),

3. GHH—4 Rk, BERk—a% (Fr1) ELAS—
sr¥% (Fr2),

R.S5H 18, BERASHE (Fr2) o
(Frl),

33

34,

35.

36.

37
38.

39.

EH—TEE, BB REEidRkARE
#, IR PHFR, 8 R,
EoRERMIMERTE (Fk11.5) Zan ik
HE e rh ME—AY— T AL
RaABENEARL (Rik11.4) EaE%
BB EEA AT AR,

Bl {E AEARSE (Hikll4) WF
IF b o — Bk,

Rk, RHBCFRERPRTRIES.
IR EN-9EERNE FAIER, Hs
RHEM 27

scores + (*scores).link

RN EN-I3MBEREATAED, #
KEEM AT

cur «(*cur).link fl pre +«(*pre).link



$F128 SR LEHRE

X —FH, JATHEHMR B AR (ADT), XR—FHERIES N ERTIHE MR
L TERMS B RIERT, ADTH AR LI, EFRENHITFHEE LR EIE %
R —AWENTRAE, ARSHEOHRHER, BEHREMAENHmREEED,
filn. tEyiE, %, A, W, ZXRHFNE,

I ATRIES], A IR .

- AR ERE T (ADT) AIEE,

* UiBAte, A ERIEEARRME, BRI AR EATE i S BLA,

« WHABAF. BAFI ER9EEARE, EMNEIRN LR ENTR T L3R,

- GO SCERMERR, [T AR EORARME, ENWIEALAR EITR i f SEBLHY

* Ul B — M RO RE RN E R R

* WA =X ER (BST) IEMMLA,

* HIE R ERI R AL

121 E&=

{3 A SEHLE AT (] R R AR ok B AL BRI . H TR BEEBUE, BOEEE U BAR R
ot EE TR, Blm, BER—-AFIRPOET M, BOMIZEFEEFHET (BHX
KB MESGEE (Ohnig:) . BB E R E SCF R  TRAR AR 1 E R S R XR (ADT)
HWER Mo iE, REEIE EORERMMAHETN, 52, ADTHH P R FHE M
faR AT R — A8, WA TREMEEN LR Am,

1211 SRR

FEREESCLEL T —ER AR EIEXTEADIESHEREMNS. flm, CIESE
CTHRA AR EMRBEERT, XHAVHADTRFARILE VBB, CEEXLT
ATLATESX FRECIR 24 IV A JLRhERIE (fn. &R, 3. BR%E). CREAME LT 88 Liyix
BREMBNMLEME R, SCRAFRMTHSEAEM, B/5 7R iZmE ¥ B0 b S SaE 28
ATLARE T iZ 4 SRR 2 R AR 1E

B2, BFAAFEmEXEEREL MM CHM. fln, BFRAEARERz—x +y, &
SExpy{E (B%) somByRIE (B%) b, S&REGEL (—1MBY), BFATAEEmME
ik TR . fERT —RE RN FB TRV T nds Bay . A BEC
AFFREEN b, R ENEACPURMFFES, i —dHHm, CERRFE S -4
Wb . (B, BFRALHEXLE, CiEEFRREEERE— A HlE SURVER
RYEEAER . BIF AALRERERMAETH.

12.1.2 SR HREEHT
JLEh B AR R MR 2T (e, o, F8. %) D2, FASMIES
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REf R AR TN, BRFZH AN RMRBIR R ANEA L., MgRi1Ex &%
FREEFN, RNTFERMBEIEAT ., KR EEET . AFIMREELNSE, Zitg
B, ROAZE G SHRBIR LT, FENEMEETELE S, DEER, Hla, AfEER
BAATEMEIZR EAWE AT AAERE, AT e o e e anfal g1 7Y

B, # T—AADT, M PTHRLESR TR, Mk OofEita, Bz,
ADTEE T —HAVFEF R EMMRERNZE S, mx@RErKIERRN ., XFATIEN
BEACBLT BRANZIEBRIEFR AR . TR Tl BRAA R, il T ScB g .

1213 EX
RS ATIE A e SO MR . BR300 B 2 A7 8 S R

1214 HREHELTGERE

R BIERBABER A 12-1F7R . B AR ER AR KOk o 2R iR, X
TR A B2 LB RIS —
AR RER R (AANMEA
#). MABRFARETIEOFRASR
BiE, BEOEAFREMEE SN
S (IR B AR M TR, FAAERME
R EERBAEHEERN. & R R
et (mBd, BR) FHRREE
(M Hm, EARMAAREEA,
BERNFBEMEORIZMTT
LEL, (BRARERETHMRBEL
LI AR RS . A
it A se R MR L R, BT IE FE12-1 % o 2 A HE Y
2115 BA 1 A ]

12.1.5 3L

HREALESAHREHMABBADE, EHAMREERTY, HAEXLIEN, BENF
RETERER, A EEMA— 3 AR BIR AR RN A, (B2, BAM A A e
RERM T E R EIE R A BRI R R IE, AN R EEE AP ].
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12.2 #%

A —FRFILEESFR, ZRINFAF MIMERERERGEE—SWTE, RARM, i
HWA—ZFEEB A, REBEEN, BB S ErE. B ANaImRFAS,
10, 15, 20, FE& WAk k20, 15, 10, 5, XFhAED R G IE SRR L Bk H
(LIFO) ¥iR&svmE.

MMIEEAEAGPRFERARRRMRK, ik —HEEhHHK S 7. £ REEmSE
s FE PR R i LD AR . i BB ERAE T A2 AP R4 &, W e 2 F8 PR L impy By
Ak, EI12-285H T A =1r~fl.

A (AK) BB (i)
ﬁ:
W T 4 B B
E12-2 &) ="1r
12.2.1 HeahigE

REKRARZEBIE, HEFBRERHF. 28, AR, 2H8MZ, FEELEN.
I &
BERFOR 2Kk, HBAWT:

stack (stackName)

stackName & E | Bt &7, X RERE —1% | e —.,l |
e, EI12-38 7 7T X T RIEMBEEESR. oy %5 b

2. A K

NR B ETEAR TR BRI e, BT, M12-3 HhiRfr

push(stackName, dataItem)

stackName &t/ 555, dataltem/ZE BHHEFARTNMEIE. AtE, MO TERAETITE.
AR IR [@ —/ dataltem & £E AR AV T, E12-48 5 T XM RIEMEERR.

AR B R

(B 7]

r

Lan —

it

E12-4 AT
3. k&
HERIER AT RBE, BT

pop(stackName, dataltem)
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stackNamej 2 ff1 47, dataltemsz AARFPESZERIRR . BE12-587R TX MREHERE R,
MBRAIB AT AR R FFEE R, el CAERFE, HARBRIEZSG, EMBR Z Ak
L A A HeTRTT R . X AR 1R Bl — b — T RAHT A

i AR

E12-5 e

4. %=
SHREEERARE, BXaT:

empty(stackName)

stackNameZ ) &5, MPHAHZ, HBRERER,; wREEZ, RETR.
12.2.2 BRAMSEFEIEE

A HEHE LA TR Fh R SR 210
BAHREIEER
= —Fp R AR — I B T A, RO T,
1B1E. stack: Hir %,
push: 7EAETA -47rdk, | *k® - o R
pop: FHPRHETICH. push (5, 10) > |10[s
empty: REMRMIKZE. il ; - 12 i
fi12.1 EI12-6 B TS LR K
BE LRI — A A B, Basip | otemey @) popGin - Lufs
EEAEBRHET CEWEEANRE, push (5, 2) - ; s
MR D Rk, BR, i) i
Hi&A#EHXAE, el EREES RN A
Zhik £ 3¢, Ei12-6 {#]12.1 [ ]
12.2.3 BEEHE

HeI B T b k2 ElEEsdE . Aot i, BB RERMEIEETR, T ma&kdilitie
I T A P e

1. 48] 4% ¥ 48

FIHERTEE - AATHNE, EHHEF, EEETELR, PRMAATHELHEL
W fTE ., Wlan. K (2, 4, 7, 1, 6, 8) AEpk&E (8, 6, 1, 7, 4, 2),

Bl12.2 fEE2EFEZ-6AH T —/HBAUMLE, #£—4 %8 M 13 65 e fof T &
#il, BAAEHIEREA, ARATEN SN A SIHER S RS 7, TR 2 I HE W AR .
fEMLFSEHLIE & P AMTENME S AN ERAITHFY, BEREEZNGR LRI K TN, K
Ik AR EEE St (LIFOSEH)) R MR ikix /A8,
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Bk 121878 THE SRR (e 0 Tt HIFTENZ RV RED, Bl7ERGIR Mk, %
Ja{E A while fF 55 Q1 @6, FMAZITENHEN, MRBIEENARIES. LSTHM
Wbt G, BHER. BB — DB R ZHHI6, HTE BN, &
B HEWIGr A R E AT Bk 81 AR BT BN SRR

®ix121 2.2

#ik: DecimalToBinary(number)

FHT: dTENFS Em S B (SBAHE) i il
Arfit: S ERbr R ()

fEsk: ot e T E

B, J

{
stack (5)
while (number=0)
{

remainder ~— number mod 2
push (S, remainder)
number — number / 2

}
while (not empty (5))
{
pop (5,x)
print (x)
}
return
3
|
2. Bt ¥R

BRNEFFEEFTEXNPHET—EFHOEM. Bla, YHUBEILESSES - FEREA
A, RMNSEFERBESREZEESFEANRESR. B TEANTENPNES, EHR TEM
P RIEATEERAF.

IX6 + 2 = 20 IX(6 + 2) = 24

rE—AFEAh, REZEFORERENENES (BHEHR). 8 &5k
H, S22 THESR, BikitEmEgE. S3MmA— T HAFZHESRARH, RNEF
EiCE SRR, MIFRFN—TERABREARNMBGXHEANLE. RiFSEREREENA
FIITHE S S TGS &,

f12.3 B2 R TR EFRAEFESRS SHE SN,

;122 §|12.3

BH:. CheckingParentheses(expression)
HA: BAEFREN P SHTRHH Y I

e : A HERENREN

it AR RAORE S, A R G
Y P

{

stack (5)
while (more character in the expression)
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Char +— next character
if (Char='(") push (S,Char)
else

{
if (Char=")")

{
if (empty (S)) print (unmatched opening parenthesis)

else pop (5,x)
}
}

}

if (not empty(S)) print (a closing parenthesis not matched)

return

}
B

12.2.4 ¥HysEm

X —Hih, MIHARMRBIRERLAN TN EERE., EHRBIEEVER L,
HAE AR 4/ #(E (stack, push, popFlempty); TESCBLRIEK k., Tl & ER
GEf sk BB, Redh R BOIE 2 TUBE AT UL E RIS th el LA B2k KL, BI12-TRAR T —
MRS BEBR M R BAR L RAIF . EALRR T A2 an (] 5 AR,

[ e m
: S I
H& el B
(R [5]

17 -] — 3 @ L'...@1
— o L -
= 121
— [ L <

a) B HdE b) B % ¢) FEKH

E12-7 $RepyscBl

EHHLEH, RNAHRAFMITRAIZTK. B THARFHXTRANGE: RiHE
ENEH SO, EEMELILPERAOERFERANER. E- T HESAHITEFSH
— AN, FERARGET R, XN T SEERLIMLA. BROSIARMLUN: &
— A RAFOEINT A, T ARLARNE: RS — AR R AR BT EREE .

ATLAR O RS S H oA SRS BlE AI4FH R I, 158118 B T LB BRI Rk,
KSR kT AW S e Ak rh B 175 ZEMIAFN LI stack, push, popfllempty, iXEERFLFFELE
NEEF AR RE R, FOEAFMER R AR T, RIHEXERRGE HIE%>],

12.3 BA%

BADI R —FhE il &, iZFPAEUE RAETERRAD “RE” MI—iRilA, HFH HAETERA
“LET M —ha B, SOERRGIERER T IR AT b R R E T AR AL EE, HE 2,
BAFIERSEESEH (FIFO) &544.
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BAFIE A WA E LA, —PAEENFANEEMARE—APAF, SFHFEIGHRER
Bl E A — R 5B IEDE— Y, FHETEILEN— RIS FES DA,

B 12-1855 H TARANBAF . — A= ARIBAF, B—ARUFENAF], Ttk NERKIE,
fRRMEEHEA TR, HEEFFME () NBLEEAFIELE (BAE) AE#AAE, —Bfb
(&) 113 TEAFIRILED, SR HAFIH AR5 .

Py T R I

P BAR
AIEL 71 HHBHLEA 7]

E12-8 PAIAYA Uk

12.3.1 BAFIH#R{E

REAEBRNTATLCGAFE ST R 1E, (BAATERERIE. £A5 . AR, dFfE, EX
{1

1. i 7]

BBAFIE L — A~ 2EBAS, #N AT

queue (gueueName )

queueName & B T IBAFI ) 447, XV (FR B —~2BA 51, E_, [
E12-98 7 T XM IEMERILER. 25 A |

2. AF]

NFHRVETEPA S R EBHE A — BB, #Xan T . E12-9 RERASIHRIE

engqueue (gueueName, dataltem)

queueName £PA 7|45, dataltem;gZEPATIREARISIE. AFIRIER, FHEED
RERL TOARIA B fE — T, X A4 1R B — 4> dataltem#F 7EBA 51| R SR R0HTBAFI . E12- 1087 T
X MREMERLER.

E AT E AR
E PR ETJ BA BA K2

A i e AFIIE

E12-10 A F|EE

3. &7
HH 5 #8 1 B B PA 71 i o A B 3B 000, #& SN T -

dequeue (gqueueName, dataltem)

queueName ZPAFIIfY) £ 5, dataltemsg MEBAFI| b IR A . il M B A B0 08 100 T LA e Rz P
R, hrallluiEEs. HylRER, RRENGHEIBDRK T ELH, X
iR | —A- T EMFAFI . E12-11BR T xR ER LR,
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EH R AR
W\Iﬁ‘ FAE. ? Wu_ﬁ M.J%
oo — v —*[m
7] i HRiE WEE
Ei12-11 HEEE

a. %
TRERENANRE, HRWT

empty (gueuelame)

queueName&PAFIRY & . a0RBAFIICHZE, MXARIEEET, THLEE .

12.3.2 BASIRHR BT

el 122 SCPAF iy 4 R B da 2 B T
BAZ B R A PR AR
EM:
—URfEA .
queue: fil|@—~ZFIPAF].
enqueue; {EREI{EA—ILE.
dequeue: {ELEMER—4 .
empty: EFEIAFIFIRE.

fl12.4 EI12-1287- T A R%E LAE
PAFIQ ERMRIEM RSB, E4TRIETEI
B ETREAFIARE. PAECHEREH
iR, HE, RINMHEASERE, &
Bik hBRERR, ERHAES.

12.3.3 BAFIRIRLAE

Wik

PAS R —Rhek bl e, iZF D AVEIR BB ROCY L SR —im iRy . B RREERRCH B 5K

queue (Q) i |
enqueue (Q, 10) I—v QE‘}
enqueue (Q, 12) = Q1012

if (not empty (Q)) dequeue (Q, x) —F— QE-‘!

enqueue (Q, 2)

Wik B

E12-12 {§12.4

PAFIR B ¥ R BB L Bz —, L b, EFTARRIERZLL R MEHERABAFIN S22,
fEH A E R SR E R B MR, Bildn, PAFIS A FAELSR TRSMARF, wERAPFEER. £
FRE4S . TEHFRILARSS, FEMNFIRTEAME VSR R4 & (ATENH) bR,

G12.5 GESEIER—LeRetE, PAFIRTCAR THSKEE, Fla, REETELHA—
AR, BIEs KA /T 1000F0K T-1000, Ffi1=T LAE F P A4S BA 21 2 B 4~ 2651,
H R e B R FE R B b BB F. Rik123 7R TX MHEERIH LR,

Hix123 #1125

Wik
HAT.
AT :
fagk:
AR

{

Categorizer (list)
fEsiE s R, BRI ENE
R baE

TENA A&

V.o
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}

gueue (Ql)
gueue (Q2)
while (more data in the list)
{
if (data <1000)
if (data=1000)

engueue (Ql,data)
engqueue (Q2,data)
}
while (not empty(Ql))
{
dequeue (Q1l,x)
print (x)
}
while (not empty(Q2))
{
dequeue (Q2,x)
print (x)
}
return

112.6  PAFIRS B —A- % F &Y B2 FR A R 3 Fn i S B0 0 Bl A s AN BB S48 1 3R i A
fir. Bl4n, BIRCPULSITENYLARE, FTENHLAYE &1 SEMRCPUR S BEFEELEY . AR CPUZ %
ITENHLEATENCPUA: A8l , AL CPUM T2 jRATHCIE 7], ek 5 k2P 7, CPUAE BEPA
FIRE I Bk, X EEBRBMASIG ., CPURERBEH K ZBMAMLTIET . HiE

PAS S B N BA S R B, FH2 IR0 EATED . A EGX F B AIRIBAFIE B AR BBLALIA P,
12.3.4

BA 51 i SE R

FEHMREEERER E, RINEHMNTIRH4NHEFE (queue, enqueue, dequeue
empty): ELIAMER L, TEEEBWEMRLIEN . PAFIHhSR B8 8 o] LL6E H 4
SR LI. BI2-BER T 1A BAETRAF R BEIER TN T. BEhERRT
B2 ] L BLBA FI Y

*
a) S R A Y

m 3] [ sl

o]  EARS
i %k 2

b) $ e KB

m

o T

i % R
o) EREA
l12-13  PAFIEISREL
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EBCEH AL, BATFWA =/ ERVCT. F—TEARFE X TAIIMNER: RN
EAETFEAR, EEAI L BRI BRI E . 8 - MRS ANE LEF
SH—E%. F=THtbE—1TER, ESAMNRTHRITS.

BRI LBLEMUN . A—TAAFIAFA@MI T A, XA Aha =18 1K
& . —/NERBNE TTREMFEE A5 M A R T FERIHREL

ATLAF D5 ARG 5 Y 2 S s I SCR4FPERIE. fEF 113 Bon T B R R r ik,
XL TLIL ] LA 2 SORPA S h R ATTTR V4RI L% . queue, enqueue, dequeueflempty, ixib
REEEENFEPAILERERER S, FARARENRETT, MMk RER T T, &
IR ERENSS B ES].

124 "X kiR

AP THR I 2BRIARFIBAF B A FR &) B £, T MERHERE S E A TMER F8IETLLER
ch AR far b 5 EATEYEE, ATLATE SRS, FhmSEE, EI12-4B R T 4T L%,

TE i I oo 0 — ign ]

IS ER k2
E12-14 |- skt

e R E B A M T RN TEES .

« TEAAARAAR,

» TELMEFHEY, XEREFE - oEMEE—TTE.

BRE - ESMESTEBAME—RITE, BREE - EINEACETA ELE.
« EATER DA REFRAICR,

« TELXRBFEIT.

12.4.1 J"XERMERMIRE

BAFLLE IF 2] LEMERMBIE, BRRETR6F W HRERIE: 4, SA AR,
x, &HMZ,

L. A&

#ABRIERS 2k, AT

list(listName)

listName 2 B T LENEN LT, X/MREER 1% %,

2. 4N

BEAR TR (1B T Lkt h ISR A HE PR, I A AL (RIS T EM R R T
W7, ATHRETENEAGE, RESRET, B8, BEEELIE LEGH, @ik
B RIERTE L, Bih, ATEREDL, RIMBIEE LAHERST o0 EERE,
B, FliHE e SRR SR EAh Y . T

insert (listName, element)

B 12-1SE {3 o T 6 A #R1E.
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KA

% B Jo»{ Insert(List, element) | H E:lil
0
% (EAR) |[9] el - R )| =

EREANTTH

PE12-15 & ARIE
3. M

M- XESREREELFEERZRRKIIMERRIBRERSOCE (B12-16), HIRFIEIRE
WL E RS, WERERESREEETT T, #XanT:

delete (listName, target, element)

targetie 5RP R FE LR TFAAGMHEREAKEE. wRhRxBFES BFRAENTHREL
B, xATEEEMER, Ei2-16EE /R T MR,

EEX A RER B HMERAI TR, MRBNFESCEXERATE, HCBRmmEHEA
Fp, WEAEEERRETEN, RAPFEAER LE UEMSEBRENRE.

= M B
s
# (man (o] H2e] K ol ] I *
i oA AR
H #5125 =+ | delete(List, target, element) _..H | :
ﬁﬁ[ﬂ::]
% (Mgs) |- 19| Ijz@ .

FE12-16 MIBREEE
4. %

BENEERENTEMNFR, REAFMERERE—F, /" FRETHEE, SRtk
B, EAREHER. #HX0T

retrieve (listName, target, element)

targetR 5RP L H A BT AAMHRELNOBIRE. BI2-1TEEAME T THRRRE. W
REBFAESHFARFACERLI, XM TRMEIFHEERE, ZoRLBERT,

s EN
e o e
# (e |0 -{20] HE }{30] l — EI:I
1 a
F 4725 —I-Iitriwe(l.lst,tnmat. elemanl]l_.-:] S L
4

# e O BB 1Bl ]

BE12-17 aFE#R(E
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Fl2%

5.1& A
ATEAE — T REAERERFO—TLE, MULWFRE, mEN R REOIFF
o BER—AHFRFHIAMNTEE —BICEARE, HX0T:

traverse (listName, action)

7R AR b LR P TR, MR T S/ TR ERITRIRE. IERy 2k

Bl RATENE I8 . 7ERHE b1 R a0

6. %
FRERERARE, BT

empty (listName)

listName R R LF, MRFLEZEN, ZRIFEERE, mRFIEZE, MEBEIRE.

12.4.2 "X ER¥ERAMREEART

7R R A R 2T AT

I YRR EEARR
ENX: — B EERINE, AT HAHEREREE,
HR1E: list. flE—42&,
insert: fEXRPIHA—ITLE.
delete: MEHMIEE—/THK.
retrieve: M#EHHFE I ITE.
traverse. i f-ithi h#%.
empty: E:EHEEXAARE.

BI12.7 [12-188 7 T &L LM AT H i SO BRIER — A FEk B, EBE =4 Rk

OB IEE TIEMAIALE, BEHHE

ABREEA T ERE LR ESE, |0 -
B T HBR LB EANLE. insert (L. 10) e i==1

B RIEERNE S MEEE | imser 9 (Emguos]
3, EART ERERMRERE |t wewen —| - T
Z5fty. EhFRAEH, IHRIER AT
LT, (B2, YElAxRRng (Z200 g (= === == b
FRAN, FERFIHRA RBIREET. Wik R

Bk, TptLELHERE [, B
BfE— M RIEEOEESENME L.

1243 "ME&HROER

E12-18 f#]12.7

I S A 2R W R T 3 BB B BB A B L. B, FEREEL, SR ETLA

FRFEE T FHAERNFEERE.

$12.8 RIg—IKREE AT XEHER, RPFAXTHENGEE, 81 8ECER
— A HH =4 EAIE T ID, NamefIGrade, Hi%12.48 7R T — - BY BIZ B S KGR HY
Wik, WRBEARFRERE - THR, SETRTFRFESURS. HARFRESMITCEE
El&kh ., TESHLEMNENCTE, BirARERERERMNID,
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Hix12.4 @128

Hik:
ﬁ-ﬂl"]:
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delete (S5tudentList, target, element)
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abstract data type, ADT (dhSHiE2n)
ancestor (§ll%:)

arc (3K)

binary search tree, BST (¥ i{##z5Ht)
binary tree (%)

breadth-first traversal (7" BE{l 43 15 )
child (% 1is)

depth-first traversal (FERE(E e [5)
dequeue (Hi%1)

descendant (%))

digraph (@)

directed graph (4[] [E)

edge (i1)

enqueue (A%])

first in, first out, FIFO (S-dEsEH)
front ( 3kif)

general linear list (" 32 £%tE%)

graph ()

Huffman coding (#f % € %)

infix (H4g)

inorder traversal (1 i )

interface ($01)

internal node (&5 4.)

last in, first out, LIFO (f5dE5eH)
leaf (MH-5-)

node (H753)

parent (AL 3E)

path (E%%%)

pop (iH#k)

postfix (f54%)

postorder traversal (f5FFiElh)
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preorder traversal (i /il 175 )
push ( A$E)

queue (PA%I)

rear (J2HE)

root (#)
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stack (&)

subtree ()

tree (#f)

undirected graph ( ¢ [ [ )
vertex (Jfif5)
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stack(51)
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fEUNIXH HA4FPIE B & REIFEEEEAMNSHRBE RN, RBF, FBx%. T
E B¢ B %,

(1) MEF

REFLALHREBREMNEREME., AN CHEHAMNR, BhERdAaXXBF, £
UNIXE i, HEFAREFILETER, HEFBETASEH R, BA RS AARElE
& E.,

(2) B

HERERFRSES, RIMEARIMNWERR. XTEFEERNER P QIEA{EfR
, LaRENARGEHE, TEFLENABFRERNFE. BMHPEBE -1 EF,

(3) LEBF

TEBR (EWBR) EEHPSIEPEEEARNA “F” AEFR, HMERERE,
TEABFBERMMEBF, WRATFEZR, FELEP, YTFEMRNEREIRMM S B FE
Bl—AREANFHF P, URNMN%ETES, RN ITIEAFbLA DT T,

(4) REF

LEFAETLEAFRMEZE EERAF, MWAERNNOE BFPr, EHLEFRE RS
HZ#&hr—14,

2. B At 8

X RZGENENSBERMLGRLHIAe—14F. mERNTFHLEEZ-14, HBIHFEE
BlAL I SHbEFRPCFEERREN AT, Fik, RERDTHRIEEN, RINFEH
bk 20 EM., EHik, b T7THE—BiRiE—4 30, 8015 ZHEMR B 3 304030t
BE. XHREHENEXNBEEEKEN, EEFA%FRF (/) oRAMAFE B RNFIE.

X B FMEH B IE AR — S AR EE, mBEAMMUE AN AT, HAFESIKE
XN BA—HWE, WRBMNEANNLT, fihbhl, 8T, WMEK, BLRITEERSR
EHRBEMAN, XN ELBEHPIREATREREK. A XA RE, UNIXERE TEFEN
RTHEREL, IREXFEAMNVENERSE,. CAMEY T LEBRMRE. Hlm, 7EE
13-14ch, fnRFA 100 T ¥E H Felstaff, joan B3 FRUfile3d] LLE kMR Fnsa bt By @ ik £ .
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13.6.1 Y& H

NEXHR—-AFRHILE. FEMNOATHESEXPARLSEY. FAKNS L GBEIE
Bt BHXLRTIMEIR, LA EN a0 R F R

—EXFARAFHEERX. EREENEHETRA, WS MITEINA R (&
CH+EFMRIEFTFRRMASEMNR) . X HRANT 2 TR RO LA G &S
A B H R .

EHRRFT XN A0, SBAR O SEITEIPLE, JTENHLERS S{I %k, MRk
WA FAT . H R AT ENPLAYZRED R 98 (ASCIIEEBCDIC), Znf+ I8 T RIHTENHIFhE,

EREEITED, T, HT B E, dTENZEA. RS, FTENPLE IR T—1-8 friiE,
e i B B i AR B PR O A
13.6.2 —#H%ixH

“HFIXHRAUTRIONEEXFHEOBEES, EXFELS, BIEATULER
(AEEMRRR TS B EABIR XA, GG, Fmin), FA8, FHRSKi
Biedt (Br7T3XH).

A A, TREHI SO PRI RO R A YR R IE T AR R A L, R EIER
XARKXN, A—TFIRET—ATFHF. MRBELHEFHEKXN, WARIREZFY
kFaR— 1. B, Rt AR ER2FGRFE T8, SiESREN, (HEVLE
R2FHiskFm.

13.7 HWEFIEY
AXRAENEEBNERMER, "TLIEE T8

* Forouzan B and Gilberg R: Computer Science: A Structured Programming Approach Using
C, Boston, MA: Course Technology, 2007
* Forouzan B and Gilberg R: UNIX and Shell Programming, Pacific Grove, CA: Brooks/Cole, 2003

s Gilberg R and Forouzan B: Data Structures - A Pseudocode Approach with C, Boston, MA:
Course Technology, 2005

13.8 XEARIF
absolute pathname (& i {2 4) direct hashing ( & 87 #:)
access method ({FHUA k) directory ( H3¢)
auxiliary storage device (§HBhAEfiEi%ar) division remainder hashing (ERS#H:)
binary file ( 3§l fE) error report file (§5iR4R % 3CfF)
bucket (##) hashed file (H%] C{#)
bucket hashing ( #f ik ) hashing method (&% 5% )
collision (if1%£) home address (P& (&245) #Hhht)
collision resolution (&% h2s ik i:) home directory (3 H )
current directory (2§ H3%) index (#35])
data file (%40 4) indexed file (5|3 #)

digit extraction hashing ($z=FHrBEFI) inverted file (fFIHEZ )
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key (§#) relative pathname (#H3EE 28 )
linked list resolution (H&Z2:#g0eik) root directory (¥ H %)

modulo division () secondary storage ( —#{rfifi#)
new master file (#7330 #) sequential access (i =471 )

old master file (|04 3{4) sequential file (N FF3z)

open addressing resolution ( FFif = hl Mg i ) synonym ( [&] 3id] )

parent directory (% H %) text file (43T ¢k)

path (@#&{%) transaction file (Z%H )

prime area ( F£[X) working directory ( T {E Hz=%)

random access (i HL{EHL)
13.9 NG

o CHREAD DR TE AR EIERSMNIES ., XM EAMLFHEEIR. EA S HRILX
bUa, EFRRNEEES, FrCARRITE 300 R A ARITE A i8R . SCrH 0 fr filf 4k B el —
FArfigind L.

o fFHUTEYGE TidFem ol pikl 32 . N0 OB HLAY . R TR 6 A AT B S B0 2 (R
Presty: MRFEFR—IFENILRT ECHEFR I IZCFAAIRA LR, Do ERRL SR,

o Ml P SC 1 R — B AE H rp B A B e 2 AR U MK B R — A 3 — A b b 7 4 IR ST . WGP X i a2
BRI E BT, DA B BRI, 5ERHEFHERRI R4 HEXH. BEIMF,
5 P R IR R 0.

A THESCHPREPLF RIS T, AT E iR ibht . o 5 A7 P Rh SO0 268 TR BL A B idox
51 ST FIH St

© 510 B SRR R, IR SR Y SO LR — ARSI BWOIA SR — A I A Y
W /N Sc ke, AR W SR AN R A AR D Fer i hh . 3R 5 R AR B B SR Bk (A HE
Y. ERP SO, B9 ek SO B i i sk ik

< BPIRTLAR A 2L, AR &S, RN, THEEMMRLET. Rk, &
W PRI /NBR . RIS B EbRE, EBCFHTEUEAED , ERA BT R B P s R
kA, MEshAL.

s (EaRFEE R, ARTRES B 2 SE RO £ Erh AR AL, XEERE A T ab%E, RANE
(ILEboh s R ik FPRCTF bR . BEFERRDR IR FOR BOVITE .

o SRRk % B8 1F 7 e A4 BLAY AR SCIRIY . B er fi sk 18 S fHAE v i e e, (B, 7
K £ YR IE R b i B Sl & s — A8 & % T A S RIS BRIFFFR 2R,

(A TEEAF i B & P A SO R — A ZEMIGI A R 7, AT LA 1o B P 8 S AR ST o — A S
o SCASCHRFIFCE. R AR L RN S A i Bie SR &

13.10 %3]

g38 5. TEZE 51 3T v B Sr B FnE o | B Anfe] J2BE 7
1.l 5 S PR AT R R 7 6. 16 P E i RF LT AL Z AR AR
2 EE SRR £ Z iR Rt A %R 7. (£ SRR A2 B ik b i Fbb 2 i Rt 2% &2

3. (ENGF SO0 TR, 4R35 SRR PE R (T 2.2 8. 7E 3C {4 # 5 Hr U #2: o i Fndt hi 2 1A A 2,
4. ki VB BRI SC T A7 HRR) b dak e XA&R?
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9. = F R oh 20 T i

10, S S fAFn Sk Z B BB 47
EOEFEE
H SC {4 AT LABE B 77 5L,
a. Wi b. #3| c. & d. bflc
12. SC {4 w] AN 17 B
a. ¥ b. 3|
c. By d. L, E&RA
13, Y E ALy, AR
a. #F+ b. IHE
c. 5 d. izt
4. Y EFMF R, _ CHASFHRAER
I P= e iR 5 & .
a. g+ b. A3
c. {% d. g s
15, %4 ¢ g3, X EE NN
desh.
a. #:itE b. [H¥E
c. % d. ity
16. X | TR FF CfEmE, _ SCHFmEKER S
= RE 618
a. ;iE b. IHE
c. B5% d. EH R
17. 3% A8 H2000 5 — 4~ L RUER 425
i, 0
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19.

20.

a. fEFTE Al

b. Wk IR Sk rh a2

c. [P i

d. 815 3= 3c Ao S AR T X

W o (A G200 A IR SRED, 3
kB fE h200, 4% g

a fEFE P inAilR

b, ¥ M |H L EIN A

c. MiBxE 8

d. 4818 = 3 fF v oo S AR ik

#EolXHRE____

a. — A~ NG B e S b. —4~#:5|
c. — A~ P L B ST d. bffic
5l thmgEslg A5l

a. 2 b. 3

c. 4 d. {Efa] % &

21,

22.

23.

24,

25,

26.

27
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FI3¥

{E P i, BB Ber (F Akt
a. HiE b. bR 4%
c. R d. ¥ 4T EL
£ ROV A ik, B SRR R DER, b
hk: & 4> Eehm
a. FLi% b. B
c. By d. 8o
£ ®Alh s, AR SO S %,
a. FLi% b. B
c. K d. B HrE
R S v B G B 6] — - M,
a. e b. #h
c. [a] 3 in] d. g%
YHANREA DA A, RILiZ
WhtCwE S A, WA _____.
a. itz b. £ #
c. [a] & i7) d. BE#%
MBI R rnt 2 thhk,
a. F#& b. [r] % i8]
c. Mg d. A (ke4h)

KR RERAERNE (L) Hika
XHE K.
a. 5E b. BE4%
c. Fel d. FE
& MR ik, (R RS A EE A

FiHphb 123 A B R B Wb k124,

a. JFif=hk b. 58
c. FRlE d. afib
RES3IE
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30. 13- 100 %S| .
F13-1 RE%3I &30
i & &l
123453 John Adam CIS
114237 Ted White MTH
156734 Jimmy Lions ENG
093245 Sophie Grands BUS
077654 Eve Primary (0 Y
256743 Eva Lindens ENG
423458 Bob Bauer ECO
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17 Duc Lee 1100
20 Li Nguyen 12.00
26 Ted White 23100
N loanne King 27.00
a5 Brue Wu 12.00
Bg Mark Black 19.00
92 Betsy Yellow 14.00
5% L
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D 20
el EM 28.00
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A 30 | Orva Gilbart 2000
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40. F 068595 39 Lk .
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A EOFbriS M A0 5 A R UMLEE
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WER 4 PR T Lt B b IR ST oo B Ok A H L

3. BB

B R IR TR E R i kA b BERR ST TR — k. xR ST TS
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BIREEHZES, BAIZHAMFENHAERBLETFRE—/%KEFR, Mififf FDBMSH
A1 7 HR
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AERBPEBBETRZSRPAITEMENL. BINTTLAER Ao A, RER PR
RIREFF.

(1) f&H P

BERBAPIEHENEEEEDREEEME ., BEH P X9 0. Bdi EEH 5
(DBAYFREE F P, SOIE RS AMA SR HIAUR, =TCAE S b A UL 34 58
FEIAFER, Boig FE R F 5 o] LAY b ) — SE e B0 T 3 (b P O B I B WAC [l SR LI RE 0 . of
F— T, il A P SRR o BE FE RN A PR A AL,

(2) MHREF
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‘5. MLA4L

BOHE R B RN B fa — A B 4o ik ik A4 200 9 BH B A SO el B AR D P DA D HR AR S E )
HES.

14.3 WREERLSH

% [ E K brifk b S5 LH RN R T f1 & (ANSI/SPARC) AMABERE R H T T =
EREH. NE. BEEEMMNE (H14-2),

1431 HE

MERE THIBEFHRETHLEFHEME. X
A~ B R AE TR K 2 ok B B0 A7 B i R ] FE A B 1R i)
BiET, OB, NEERSMARE,

1432 BEE

MEERFHFLNEE LERME/ILE, E£ZE+H
EXTHEHENK, BUREEHEAKNTEIGE (i)
SEZE. BRETHEARCEIRNHULEEL AR F
FiEZRSMPILE, MEEREPNE, BEGHRALRL
SNERITZE.

14.3.3 B

[Rrum ] [mrwm ] [aowe ]

E14-2 Btk R

ShEEESHP (BERAPEMARF) 280, EHEABMSEORBHECAHH PR
RAEA AL E.,

14.4 HHEEERE

BEEAEMREE L T BAREER KL, EddER T AR KR Z AR R, EREE IR &
R, WERG =R AR . BB BRI R,

1441 BEXRRE

EERBREF, BREAFAN—REENRKM., 8T KEATLUAARRBF A, HRE8
A—AWER., BIRET@RA — %A, AR, BI43GHTRKRENAZHEAE, BT
B ELdr, RITARETE S IR6E.,

#
| Ne. | nName ]

gz [ no. | wame [ unit | | 1© | Name | coures] su:

| 1 Name |
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14.4.2 PREER
RRIRB ot ERAS, Ehaa LA rTld £ &BERTR, XBRER
k¥ F (E14-4), RFZEACSHN, HiHLAE T 2 RHR,

# [ No [ Name ] | 1 | Name | courses] 21

ife |_No | Name | unit |

[ 1o | wame ] si=

Bl 14-4  $ffiih JCE R R B A o ()
14.4.3 XHEER

REME S, BRBARARKRARAN ZHER, X BEA LR oM 44 5% m T 548
E, BRKEAMEREK, WME4-S5FR.

E
“No | Name D | Neme | Depain

E14-5 b RERy S R ERRG

s, RFREERGREEE R R RAAER, R ERRPIER AR RIEETE

‘Bo 1487, HFEZHTHBBIAFE Y, RETRXAEROERERTY . o0 XEdR
FE AT =] % 52 B0b P

14.5 XAMBEERL

EXFREBEETERS (RDBMS) b, Hif@dXRMAESM TR,
xR

MW EFH, RRMEgR, EXRRBEETHALS, BEAIIMINERER A

FMEL, HXHFAREREBLLROER M. BIEAYEEME SEEAZ AN T2
K¥FZ, BI4-68H T —RBRIFT.
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KRABBEERZFE PR ERZA FHIFAE:
B/ TEXARBAEES, B FXERALAME—
A &FR.

B XAERVHE-FEHRARYE, REER
rh27Ak (Bi4-6), B—4 BRI T 1E0E
fEiZ% FTHEENE L., EPME—JIEXA
TCHEAAME—M AR, XEPEENSEFRAL
K AR, El4-6h IR RAE A, EERE
LHAHAFHERBEY, HSEFEHRBES E14-6 % F

B— YT —E R L,

e JLLR: XA PMiTWMITE., THE L T —4HEME ., XEZP TR AR
HEE, S8 mek/ P oEnrt, XRMERBR S, Xakil T ah S BEEE.

14.6 XERMREF

EXAMBEED, FAITLLlE L —ERfd Emr e R ORI R, AN dIiE
STORERIE: A, Rk, &, &8 B¥, &4 F. ZWE. BIDFAHSRMITEX
iR, WA EN R TR RIR EE IESS0L (M EIlES) hHEX.

14.6.1 SMEERER

£ EHIES (SQL) 2XEEHHES (ANSI) fXEEPREDS (1SO) HT3*
ENARE FibRELiE S . XA —MAdE (AREERL) MiES, XEREEREFATE
— S HRESIFMMUEFMAESFHE, SHLEIRES T1979F Bk #iOracleZy 7]5LH,
ZEfa TEZHHhRA,

14.6.2 A

AR — e, EHAF—AXkA. HBERERTHAFITH. HAREEMND
THIHEA

insert into RELATION-NAME

values (...; ... ;o oaww)

value ) 7E L T EH#EARAA R THRI BT A B, Glin, B14-7R7R TXA-#RER
WRHT—A KA, EE, ASQLIESHPFHEMEZERSISHERMN, mEERAS
TR

L3 i

cas fweoc | o | [ [ [ T

z::; I::I; o i Mfw* = €519 |UNIX 4
; fir & Cis51 Networking 5

1551 Networking 5 sy | Tepne 5

FE14-7 FEARIER 16T
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14.6.3 B
MBR A2 — TR i, AR E R ERZ b AR RIR T . BRI F 0 T e X

delete from RELATION-NAME
where criteria

MIBRED 5 fF & fwhere T4 LAY, Bln, E14-88 77 T infil & RiER (COURSES)
FER— A, EE&MHRENo= “CIS197,

s i8S

1515 | Introto € 5 No | Course-Name
C1517 | Introto Java | 5 delete from COURSES Cis15 | introto C 5
Ci1519 UNIX a where No = “CI519" Tl cis17 Introto Java | 5
C1551 Networking 5 SOLf7 4 CI551 Networking 5
cassz | Teeap 6 c1ss2 | TcPap 8

FEl14-8  MHERERIER—4- ] T
1464 EIf

ERbE TR E, EHAT-1RE, AREFH CAFHHY BEE. EHBRELH
TR

update RELATION-NAME

set attributel = wvaluel, attribute2 = wvalue2,...
where criteria

HURR RYEE L EserF vk, EFHAIRME LTEwhere T4, filan, E14-98R T —
AL R Unit (JR4E) §9% B & dofal A

R R
No Course-Name | Unit - No | Course-Name |Unit
Cis15 Intro to € 5 jate COURSES CIs15 Intro to € 5
cs17 Intro to Java 5 | setUnit=6 o 517 Intro to Java 5
Qs19 | UNIX 4 where No = "CIS51" s19 | UNIX 4
CI551 Networking 5 SQL&r 4 CI551 Networking 6
Cis52 TCPAP 6 Ci552 TCPNP [
PEl14-9 o FiRiEm—4 61
14.6.5 &

EFEHLE—TTRIE, EMATAREBHTEBII—AFXR. FRFPHUTH (47)
REORFTTAR T, EFRIERIEERMN R PR T, R EER T #:.

select *
from RELATION-NAME

where criteria

*(BS) AN EEEEEE. EI14-108H TREBREN—AFT. ZEP L H
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T—AZAriR LR Ee, EERELT AP REESAST STARE,

i B
No Course-Name | Unit

1515 Intro to € 5 select * No Course-Name | Unit

Q517 | Introto Java| 5 from COURSES » (1515 | introto C 5

CIS19 | UNIX a Wwhere Unit =5 Cis17 | Introta Java| 5

1851 Networking | 5 SQLfir % C1551 Networking 5
6

Cis52 TCRAP

E14-10 EFEFEA 40T

1466 ¥

‘R E—TTEBE. ENAT-AREZHREEBSD—AFXHR, FIRPBEE (7)) £
A& BN R, ﬂﬁﬁﬁﬁﬁﬂﬂﬁi%@ﬂx@ﬂﬁﬁ& HTdH (47) BOBCR R
AR, B ARTEE RN FAYHE .

select attribute-list
from RELATION-NAME

Bk AN AR FIH, EI4-1SH T — MR RENGIT, B AR —5
xE.

I FE

No Course-Name No - {Unit
1515 Intro to C 5 Cls1s 5
cis1? Intro to lava | 5 select No, Unit cs17 5
519 | UNIX 4 7| from COURSES | cis19 4
Cis51 Metworking | 5 SOQL G 4 1551 5
Ci552 TCPNP 6 Ci852 b

Bl14-11  BeiZ#afEry—A4 01

146.7 &EE
BRI, EETAANEEEANXAAAER. ERBRFERMTEX:

select attribute-list
from RELATION1, RELATIONZ
where criteria

BHEEFTHAXZNENAES. FHWHTE T EAMEE BB, EERE
torE e AR £, E14-1225 1 T % ZCOURSESF1% ZTAUGHT-BY )i, T —
MEBEMLTMIER, RIETHEENATE., B, XA0NEEERES (No),

1468 3}

HhB R, EHEAXRAGHFR—ITFORAR, THLXEMMITRAA TR
H, HEN4EEHARNEYE. HFREXUTEGRPIEL, FXEPNE-TILHALE
TEE—IEE, BANEE, RBFEFAITXRPEAR. HREEROTHX:
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select *

from RELATIONL
union

select *

from RELATION2

X BRSARRMAERA BHEEHSER. Blan, E14-1358H TR KK A LRECISIS
Wik &, A TFRCISS2HE A, &A1 XkFR, XFZPIIHTHRARSECISIS,
CIS527E &t b o 4

B33 TAUGHT-BY
Cls15 Intro to C 5 setect No, CoUre ~Unit, Prof Cis15 Lee
1517 Introto Java| 5 || from COURSES, TAUGHT-BY ST Lu
€1519 UNIX a Hm-l’m—l’i’.ﬂm cis19 Walter
Cis51 Networking | 5 Ci551 Lu
1552 TCPAP -] 1552 Lee
No - Unit |Professor
cis1s Intro to € 9 Lee
Cis17 Intro ta Javal| § Lu
1519 UNIX 4 | Walter
1551 Netwarking | S Lu
1552 TCPIP & Lee
B14-12 R ERN—41 6T
CIS515-Roster .
SQL & 4 CI1552-Roster
StudentD | F-Name | L-Name select * StudentdD | F-Name | L-Name
from CiS15-Roster - .
145-67-6754 | lohn Brown _lunion 145-67-6754 | John Brown
232-56-5690 | George Yellow " | select * 232-56-5690 | George Yellow
345-89-6580 | Anne Green from CIS52-Roster 342.88.9999 | Rich White
459-98-6789 | Ted Purple
L
Student-ID | F-Name | L-Name
145-67-6754 John Brown
232-56-5690 George Yellow
342-88-9999 Rich White
345-89-6580 | Anne Green
459-98-6789 Ted Purple

P14-13  FFRER1EM— 41T

146.9 %%

T TR, EXMARRRE, BB -TFRA. MAHRE—H, ETKREN
WA X R AHRER R, TRERUTRERAIRTHENL, HXFPNE -TTHLaE
AR ARIN . ZRIEE M K

select *
from RELATION1
intersection
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select *
from RELATION2

X HER SR AR A R . Blan, E14-14h Rz e R 5 T A Hm M bk
R, ERAHTHRMMALR, Ll ElE, HW TERTECISISIE &Mt XFECISS524E 44 11}
FRRIFEE,

ClS15-Roster CIS52-Roster

SQL &4 — .
H_ﬂ_ll HD | Fhiome | L-Neme select * Student-iD | m" L'm
145-67-6754 | John Brown from CiS15-Roster g e 5
232-56-5690 | George | Yellow »| intersection . o
- = : select * 232-56-5690 | George | Yellow
345-89-6580 ne reen from CIS52-Roster 342-88-9999 | Rich White
459-98-5789 | Ted Purple l
145.67-6754 | John Brown
232.56-5690 | George | Yellow

Kl14-14 BRI —T0 T

146.10 =

R _oRE. ENATRAAHRRBREMNPEDSXA. ERRAXATRICHZILETE
FE—ITXRBPTAEE - RXRPACH, ZREEHMTHEA.

select *#*

from RELATION1
minus

select *

from RELATION2

X RS MRETAANBRENERE. BI4-ISHEHTHEIMMRA LR, ZERENSEAHI
SEECIS1STE £ i A~ FECISS24E & M b 92 4

CIS15-Rost
I oster CIS52-Roster

SQLfir 4
Student-iD | F-Name | L-Name slect StudentD | F-Name | L-Name
145-67-6754 | John Brown from CIS15-Roster 145-67-6758 | John Brown
-56- || minus -
232-56-5690 | George Yellow Joct * 232-56-5690 George Yellow
345-89-6580 Anne Green from CIS52-Roster 347-88-9999 Rich White
459-98-6789 Ted Purple
r

Student-iD | F-Name | L-Name

345-89-6580 Anne Green

459-98-6789 Ted Purple

E14-15 ZEHe(Em — 40 1

& 8] ) me
SQLIEE i 1 240 S Al r2BMiE 1, MEHE 2= U 5 220915 B
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14.7 ¥AREIgT

B ENRIE - T U REAGEAL - ST BRRTEMES . F—F@HE RSB
FEEFER PR (B, fE—AKER), ZBETEFFENEEMENEITFRTE K,
FOHBMRE A EEXRRE (ERM), XAERE LT 5 REERT LA, X
LR BRI &,

BT —FRETEMMBIRERY, EXAREBED, T—Prtd 1% TERM
MR ATATELX L R, TEX T AMNMRES, AU HERMAMIEILH —Lo8T8.

14.7.1 L EER

fEix—4, BigEXi-El T TEREXE (ER) ERERIPLEEETFERFHLEIEL
kXA, E-REMEH 7 Z28)LAEE, {Eix B BRI PAbES .

o e R FOoRLIREE,

o i 0 A R B

s FHERLRE.

o SoEfE R Rl RGER R EmMERE.,

B14.1 E14-16R 73T — A HEF B ME-RE, KAy =190t 5 B R M Fn o i 5 )
M5z,

COURSE 4""% STUDENT

M

M PROFESSOR

Hi1d-16 E-RiEpmLk, BEFILH m

*HR (HEEERRM) JUE—H—. —XE, WX —FEHE., FE14-167,
STUDENTH# & fICOURSER &R K FZE—T—X ZMXKA (FEAFMHI-MERR), X&E
Wk & STUDENTHE & s i) — A v LA fECOURSER & p R £ [ iR . AR IA ML AT
FoRARAIF R, IBLSTUDENTHR & FICOURSESR A A H9K Rk — 1 £ 4 —MIK &,

El4-leh FUeEHpRE T, EETRAMAREFZRSGNRBTHRE. EEXA
EAHATTLAA SR, (BR% T HIHIRE Y, JATXBEAXRFER DB rHEYE.

14.7.2 ME-REZRIXHE

EE-REZ G, XABBENAIRARERLT.

I EZ/hELHXAR

W FE-REHiEAShE, RIMOE-AXF (), XEXRFAAH, HFTHX
AR A BE X Hnd- g k.
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#14.2 FATeTLAA =K &, o8 FE14-16th BrE LR ERE, nE14-17F R,

COURSE STUDENT PROFESSOR
No Name | Unit 5-ID | Name Address P-ID | Name Address
B14-17 5 TE14-16h MR [ |

2. X442 k05X A

M TE-REHFHIEASLRZE, RINWBOR—AXFH (R), ETXRRPE AT
BRI RS THRENXRT, MEXFHBENIE ERFEE), ZMRRETLL
AR FEGRIBEEM A,

B114.3 [E14-16h P4~ & EteachesFitakes, T —PEEADLEE, XBEZEM
KAMMB LR KAEELRS, ENERI4-18FER,

COURSE STUDENT PROFESSOR
No | Name | Unit SiD | Name Address | PID | Name | Address
TEACHES TAKES
PD | No. S-D | No.
FE14-18  [E14- 160 (IE-R % % B 5% & L]
14.7.3 MEH

MIEW R — AP R, @i RS EN—H kALK —4H B A E R E S L
7. HE B8R EFZ RNEMXR, EXLIFRSQLEEMNIES ZEMBE FRIE4
B ERE, EBREREA. BEREFREROARN, ok 25 a0 B8 R AR
MEEERENTEE.,

HEbdEEYL T—HERER. 2AGCL¥REH, B4EINF, 2NF, 3NF, BCNF
(Boyce-Coddjiz;), 4NF, PINF (Projection/JointiEsX.) FISNFZ ., X267 (INFER4M) /Y
e R R ITIE, XRA—THEIEHEH, 8HTABMGEE, XBRMOBEMYL
B E G A e —, (B, F—AFEmE, Pt ERNERT —1 BikdEl,
WEr . MR- EARERRE ZEINF, IBEE LR A&AZNF,

1. £8—3#& X (INF)

LHIHEEAREEREREZRAMELEN, TRREAEXANTRIINEER Z4ME.
fl4n, 7B 14-18f—A %A, H A MK Rteachesflitakes i AR F —TE. — 4 BEWT
LLECHE % 1R, Mi— D EhaTLlEE £ RE, XM xR ATLLGE T E 8 A RBIA 7%k
BEATHLIE (.

B 14-198 77 T 2% Zteaches N HTEILAY, —AARE —TEXAM X FR TS ATITF ZA
i, (H4n, fniRID 48256/ B A B IR CISIS, PR ZE % Zteachesrh B BRix 3
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FILFR—Eb o, EBIEERYS S, BMNaEMER—EEidx, AL —KidFKH—Hs.

TEACHES TEACHES
o | No D | me
8256 g:: 5 21:: g::i R 203 Si
s i = Al 8256 | st | fi —4-iL
a) AL — by B3 5

P 14-19 INFJ— 410 1

2. H =LA (2NF)

fEEir kAP, "NFEA A XBT (FAZ8), ALMANRE () kT
B, Flin, mRFAEMIDGENR, MAIZA TREERI AN £, BR, M AXRLMRIBE-RE
HATRIR, I{TeTREA —LEE AT (WAL ERCEFIAE). EXHERT,
wRE - THEER T REMREB TN E A X8 T, BaER I XARLHE AN,

mEHLEENREHBTES BTNy, XX RRAEE BN, EH—F
mEAE T, RiE®RMNAE—1TxF, A4 EME (Student ID, Course No, Student Grade,
Student Name), H @i MHE T A& XBF., FEMRSERHR TR, X@Fa, B
2 DR TSR . FMIATLLN F2NFE R, IEXZ0mEE St NwE s,

—MARE AN LA B TREER R, (i, EE14-20 &, nRFEAE T TIRAVEK
BERA, BRAREMBIBBED, HmBRENAEEAXLR, FEATUMIIE 1~ XFRG,
WA ET —1 1R, TR, BAIRSIN, X FXNFENEERATLUNRE 1K FP,

AR A
Student ID | Course No | Grade | Student Name

: ]

FEg14-20 2NFf— 4141

3. e E X
Hib7oAFEMBERE S MG H R, IO RS LA ENBE.

14.8 Hi#EERE

¥ F RO R 2 A i R A AL AR, APl BRSO A i
] R AR, fix B AR B AR AP

14.8.1 SHHABIRE
SR BIEEE AR FH AR — AR, ERETFREAERAN., B, %
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AV BHE A7 R — il o AR (SRS RAA AT 8R) @fEmit L L, BEITEN (&
HHhR) WA RETBIRE. BOIER, BERERSNTFHES M EARERLEDS
shELETE .

| AT A0 0% X e A

EARTEEASHRNBEE S, BIBERAMCR ., Ak ARSI F TR TS A E,
BRE, EHAERE AR R GEFE I bl S BAE . ViR KSR T R A MR,
BERXA2RN . BRMEAFEOFRREERLAT2ER, HEadFEFR, EFE
—A2 R,

Blan, —AEGABHEFERBHMAZA ML, BMGAA -1TRIBE, FEEACH
e D115 B (B A N SR RE 42 i B A RO BE .

2. WAoo X Hdg A

EEHEXNSHRBEES, B4 WAEA b — 284, A —4 0 A R
S SEH AN RAIAKE L EE ., X4, BARENL LRGSR T sk, wRAE%
A — Al A T (W1, PRI i A At dnk s O B

14.8.2 W@ REIEE

RARIBEEARENASEIE, ZNEETIZCRERENEE CoamEE). X&
BBESGE/NHIBIEASRE N TTAE N REFMNEZE,. BAXK, REEHAEBFERLL
BN EFEIE. A ARFNICHE EREH (WEIEE), GlhnhsSig i iic sk,

TH 5] 3 5 008 B 1 i P 1 T o R B0 £ A5 A Rl sk e VF 7 R A B S W (e i . (T 1) A R
g EPR, EXTHRMENMIEXR., B, B—1TMRTLLESE BEH ISR FEE.

filanfE A AR, wILLE XA RIER, e b, EIFE . e BT LLE R R
RMIENE (A, &, HERES. FiAE) CARMMGFEREN. SIS T LA 169
HELA B il e, B, BAREDFILAR TR ARSI IHREMER (—FTRATE
— /A EB1LIE).

XML

i E e ) 4 R A& RS S 2 XML (Extensible Markup Language ), (Fan3efi 17
PO FTIHER, EMXMLZE R HE AT IbRICE BR, {8 & o] BT 5408 &2 i)
iES. XMLEERimES R,

14.9 EFiEY

ARAEITE FSOE FMTR, TLAR B THI5H.

» Alagic S: Relational Database Technology, New York: Springer, 1986

* Dietrich S: Understanding Relational Database Query Language, Upper Saddle River, NJ:
Prentice Hall, 2001

* Elmasri R and Navathe S: Fundamentals of Database Systems, Reading, MA: Addison
Wesley, 2006

* Mannino M: Database Application Development and Design, New York: McGraw-Hill, 2001

* Ramakrishnan R and Gehrke J: Database Management Systems, New York: McGraw-Hill, 2003

= Silberschatz A, Korth H, and Sudarshan S: Databases: System Concepts, New York:
McGraw-Hill, 2005
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14.10 XEARIF

attribute ( Jgth:)

cardinality (J¥)

conceptual level (55 )

database (%ifg %)

database management system, DBMS (#{E
A PR 2 4 )

database model (#4F IR )

delete operation (R4 1% )

difference operation ( 2Z{1{F)

distributed database (%} ffi 7038 % )

Entity-Relation(E-R)diagram (SGk3: £ 4)

Entity-Relationship Model, ERM (<:{k% %
Rl

external level (JpE2)

fragmented distributed database (45 4#4r
A B 1% )

hierarchical model (5 EiRY)

insert operation (#{fHi A$R{E)

internal level (&)

14.11 g

intersection operation (% {F)

join operation (FE4E4E(E)

network model (4R B

Normal Form, NF ({E#)

normalization (HiE{k)

object-oriented database ( fij i) & %2 % 41 12 )

project operation ($5ZH#{F)

relation (=)

relation database management system,
RDBMS (X & 8ol FE A P R 4 )

relational model (5 ZHERY)

replicated distributed database (& 70194
AR EE)

select operation (EFER{F)

Structured Query Language, SQL (#E#){k &
WiEE)

tuple ()

union operation (3§ {F)

update operation (9 Fi#{F)

s HEREREH FAMXMEIRES, MRS LR, EME I B LU H W, R

FEE L AGE (DBMS) %23, SIEERILer Sl e,

o 0 E S bRE D S REL R FE T R = A (ANSI/SPARC) &7 TDBMSHI =Bk ZEEf . NE.
A EFAE ., NERE THRIEEAEES LA EREAEEOR, A EE L THIEAZHM I,

ShEHESM L,

o (EH =R BRI R . BrkBiR, RIREBAHE AR, DR EE—/MERBRFE FE.

s fERFHARY, BIRE—ERAXEN RPN EER, XREAWMFFHE: e, BEFfod.

o fE— AR FBARFE, Tefem LR, IR X RB LM KR, TERLERIES
SQL (Structured Query Languaue) {9 F T o, Fef 1423 rofpiatr. A, WE. TH, &,

Boi, B, M. ZRE,

o« SRR — K L RE i — P B RS E . S — Bl W 1 R S B i
P R, ZWREHEAENEAIESEIINAERGER, B O PRER T TR RET
(ERM), xFhEERIGE 7 RSP p ik, F— P Xk TERMIYX A,

o UL R — A eI 2, Gl e FREN Y AL RS L R E S MET L &R, R
{08 F VP Bl Fe vh 2R ME R E R, B VF R SQLIX R 5 25 6 Bl il BT BRI AL A e SR AT
SRR A BHBRFN S B R e A AR, gl 2 R B 2 R AR e e e P A T

o o HRE AR YA ME— R BRI Y L R At R LB TR o A SR 0 1 ok R B I
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14.12 %3
g3 a l, | b.1, 2 €. 2, 1 d.2, 2
. BB S P RIS L BN S 2 2.2 I18. —7C__ RIEMmHMEERLLE R L —f1.
2. MR PEA W = R BB FEEL R Y WEEP R H Al AT a. ffi A b. B c. B d. b+

2

At LM X R EAR e L R

AEARFD, AR A eH?

FIH O A B Y — L — TR AE.

- PSS 7 AR R Y — 2 TR,

AL ESQLU 2 XML BE— A4 L3 Z 8l %
A iR IE 7 W0 — 4~ f o ) o S Y A i
=&Y

E LR

BIE=—ERIRAETR ARG 248, AESM
HanmE__ B,

- ST S Y

a. 4 b. i 5 c. A d. §m g
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Ha 2030405060708030 5 0 0 0 0 0 6 0
P (x,y) T (m,n)
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2. ¥4

HERTRIE, ZEEFEECURAOTFERSR . BEBER 1Bk, A
e Fr/BOT s o XA T DA iR T BRI L . (ER 2%
SCELG e, i —skEfbER (8x8) L Tmf=fbE 4,
HepBrfmok TTERAE LAIE . X BT LU 3 — AR ok 0
MR ILL AL En0RY /1~ 42,

ERESILED RAGRAHBREA TSR, EiXBH%
LG ERTEKRER. F% L, JPEGZRLA#FRAA A
5 46 i (R O B oot 2 i ke A4 2

3. B4

RibE, HRPMEREFREZR00 B2, AT :
REdk, B ESHEBRLL 2 FRFA AR, mMARKET [20151512171200000...0

T (m,n)

H 5], EEEMEERGEERENSE, TERBNAT e s
$0, E15-152H T %t B, JPEGTERESEN: Bl % ik ik ——
FE S B0 S P 495 LA 25 1 b 2 F TR i B A o A e

15.2.2 {MIOELS. MPEG

EHEREFA (MPEG) FikATESHISA. Bl L, — N EME QR — 5 &
WEE, AN WER, RAER, WRGETSEE LOEA, NEL W L
SRR A A, RS VU, SRz L R ga AR — ZSIWI ) R FES,

ARG MR ER G AIPEG (REMEGENR) ., B W —EE, oL

SR

CWEIESE  (EREIEME , BAMNERE, YROFRIN, SEEK0N, (LR,

K& BGESAMULT R R, B0, %A ABIERM . AEr bR T T 2 Rt

UE AW F BRI (LS, SR AOWUL FARR,

5o HEL I ) £ Bk T LG LS S SR B, — /20 IMJPEGIE S R S MBS %
15368 640, FEEYIOMT, MIGFHTEE %11 059 2000, BHRATHE LM LHR,

S T FEGRIN I ECHE, MPEG 5 i 6405 R =9 10T, P-BL, B-ii.

ol-b. ENAERGREDM, R/, ST A (E7E AT R sk 7

R RRIND) %, AR R I (Hn. O Wi AT — AW, 1455
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A2 JE BAPE R B, R A% o Y0 2 24 0 10 44 15 6 i o il A S RO AS R E O BoR . [RlEE,

R B IR, WA T RE S I B RECL . A R U TE 3 T A A A=,

A 2. B Ji 18 8 1 30 0 A 8 AN REMSC S 5 B 0 g g, L-od Bk S B fboi 2 Ah, i HASRERY

H fth i 429 5 .

«P-ill: BOTME, S5aidayl-misleP-pifg Sk, Hut)iBin, 44 P-wi&D A Al wi2s 1k i .

AR B REEERAE . Fldn, Ttz Bi, b hiFidaio®E

P-miirh . P-ol ml LA G S A Ao 1- sl P-ii 7= A=, P-4 A 1S B EL b 2 R0 A 2L,

HESHEEE D,

* B-pli . BOIIN[EME, 5670 ESMI-msP-i A X F, ;A)iEIR, BA4B-miE SR

kA XHR. HEEB-MASE S —1B-MA XA,

BE15-16 o= TWIAYEEA FEALL R BN afal #Ef) . EE—TiFW, F0E RN IZEB-
Wiz AT MR P-wi, BT AER, EENRFS e R s EEs s e fmrEAaE. o
RikWiFAH:. 1, P, B, B, P, B, B, I,

2n3i(alis e[
L J
KJLI él
[t NTI
gl b) ik K

Pg15-16 MPEGii]

B A

MPEGAHRZMA . L iTiEARE EMPEG- 1413/, MPEG-2219914E5] A, EMEE
B EEMPEG-19, BEgEME#NSG %, e MfERy/ 6, BiamiEHR#M (HDTV), MPEG
W B — A AP AMPEG-7, el “ZEAANFREEA" ., MPEG-7 K4 & (£ FIXML
fiEk LR (R TEABMEE) Fxilsm - Br & B s R f bR .

15.2.3 ZHELS

EHESG T ARGEIETME R, 3 TiET, RINFTEES —1Te4kHzIHF(LES,
A F i IRENTFEES — 1141 IMHzf(5 5. AAEEARFRETEMES: MMlZRSF
FEmgReg,

1. @] 46, 44

EFMMMES, FEA M Z IR0, fiA23AMEREETRGD, XEREYH &
BEREIES E, 805 LIk : GSM (13kbps), G.729 (8kbps) #1G.723.3 (6.48
5.3kbps), XSeHE RAVTEAITIEEL TABMEE.

2. Btobh 5. MP3

F 3 611 1t CD i 8 1757 i 7 PR R fa B R 2 T REANRBS LAY . X R RIAYEF AR 0 0h
1.411Mbps, FFLLINREAHIES, TEAGEXEEEHFEM L, MP3 (MPEGE —fCH 3RS
#3) (MPEGARHEMI—T45r, BATEMS RS M itital) R XFHEAR,

BERAEE T ORB¥N, OBFEEE IR ARaMEmSE TR, BikgR
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TR ot AGEHVRNE, AL e MRS b . M TLAR AR E L, {35
=S, —MIMFEHEHAEMAET IS E SN - M AERENBRAAET. Flo,
E—AAETESRENAERAN, FROEAGEN LR EMIRIES, ERE%ES, —
A ATLARIRT R A BRIV b R, S EFAFIEIEZE,

MP3{E xR BL SR (S S ikt Bl 8 35 ) Sk IR8a i fE 5. SR o i i Hind
P LA, OfpliWtas T APLEN R IEH f e £ SR, DEUERY I #RRET T AR AETEE
oy e, KBAEMI G WEREES 1AL A7 Hi R Y .

MP3f7 = Fu# 38 96kbps, 128kbpsF1160kbps, i 3k 2 T A BT RIS R ICEM

15.3 HEFIEH

AXFEMHEEEMERMBER, ATLZEFE T/

* Drozdek A: Elements of Data Compression, Boston, MA: Course Technology, 2001

* Symes P: Video Compression, New York: McGraw-Hill, 1998

» Haskell B, Puri A, and Netravali A: Digital Video: An Introduction to MPEG2, New York:

Chapman & Hill, 1997

= Pennebaker W and Mitchell J: JPEG Still Image Data Compression Standard, New York:

Van Nostrand Reinhold, 1993

15.4 XREARIE

AC value (ACf)

bidirectional frame, B-frame (A [a]5i)

data compression ( § 4% +45)

DC Value (DCIf)

dictionary-based encoding (% 7 HAYZEAY)

Discrete Cosine Transform, DCT (2 4:9%
i)

frequency masking (%il 34 5 )

Huffman encoding ( ffiF< 4% 4805 )

intracoded frame, I-frame (A &% i )

Joint Photographic Expert Group, JPEG (Jk
HEREREH)

Lempel Ziv (LZ) encoding (LZ#gh)

Lempel Ziv Welch (LZW ) encoding (LZW %5

15.5 &

fith )

lossless data compression ( JC 38 1 45 )

lossy data compression (7 i 88 H=45 )

Motion Picture Expert Group, MPEG (=4l
ERExd)

MPEG audio layer 3, MP3 (MPEGIf — ft¥F
B i e 1)

perceptual encoding (M4 )

predicted frame (P-frame) (Fififni)

predictive encoding (i {457 )

run-length encoding ({fFF2 4 B 4at)

spatial compression (%38 E45)

temporal compression (8] H45)

temporal masking (i (@] 4.5 )

« MR AR B ik ch KRS (P A s BAReTHRE) Rufidiiegs (Mo eE%).
o (EFCA MR kb HEUCRUBORE KR BARAY e A S . = RhCH AR S5 ik o SR I R T

b A S A FLZ 561

« fEMFFRK ERES D, R HBLRY IS BA T S FARiATE S A A BT P R
o TEMEC R AFD, ARFDAHC RERE TH o M A ek B, BN A i 9 71 2 Ga K FE R g .
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* (ELZZEh, TE M FRFR RO T &R,

W B R0 R BT 2 — A T R — ARk,

TR ST IR RO S, L2401

s R RET T BRSO T AT R T A R R 2 B, AR SR = R AT A ik

#EIJPEG . MPEGHIMP3,

AP R KA (JPEG) Re— R FH K Fs 4 el TR0 (SR A 7 i, JPEG I FR 604 8 syl . MMM 05

Ml EABUAR CHlH4E.

“EANE R KA (MPEG) B — Fh A 1 & LAY J5 ik . MPEG LS %5 ] Bt il I . i & #0

JPEGHHL, &N L4 T 2 K.

* MPEGHE = USRS #sC (MP3) REMPEGHRAER)— {5y . MP3 {3 FE et H K 145 CD IR &

11 5 %0
15.6 %3

£33

L. H48 He 45 0 7 A IR e 2 507

2. ARG FIA RS A 24w

3. (1 & R R 1 gahit?

4. LZEGRE% 75 i R G R b 3 (R S i pt B o
5. {12, R #f kB 4uh0?

6. TUHLELZR {24 4 f o

7. AR S gmih, LZE4RRSRUIR SR T4

8. G fiEgs) = FHiLEH 27

9. f+ 4 mHERIPEGHF, {20 FIMPEGH:?
10. JPEGHIMPEGH {1 4% &2

1. fEIPEGH R by e Fi 1T A 1LY

12, fEIPEGH R b A 2 B e Axsn e ?
13, B (b T %t M f A (] oamk?

14. fEMPEG b (1 2, 2 pi?

15, FR T ] He 4 5 73 (A] g i 1 4.7

16. HEMPEGHE I — i As [ 22 B Ao .
R

17, Sty Ege b @ TP S SIAy T, ix

FE 5
a. fit5r 4mhT b. Lempel Ziv4apd
c. B M 4aat d. 15 &0
18. —/4~F 10040 {IFTFB S PR IR FHT U,
o —4~20, B—A-R100, iz .
a. i FR RE g0 b. FE /<3 £ At
c. il F 2 I A d. Lempel Ziv&4aht
19. — A4~ 47 4 He G S i A 1] 7 i
a. dgh o B A AT b. Lempel Ziv&ii%

c. i #E4< BE gnig d. JPEG

20.

21.

22,

23,

24,

25.

26,

27.

H—4 i R 0 Aok, SR S
AR GE G O i
a. o4 b. 47 it
c. IPEG d. MPEG
iE Rdls Hedig 4 s FRNe IRy Bolii
ANl B RO S B R e 2 E .
a. MP3 b. IPEG
c. MPEG d. LA_EA#pA2
St B2 T SV B BB R & 5 i
a. i fc b. iR K
c.LZ d FrALL &%
{E aapl o, B T RT LR
BRI 5 o 0 26T
a. fik2 b. R
¢. LZ d. FrAlL LEE

£ #mid 4, PPPPPPPPPPPPPPPRENE
HPISATE L.

a. kg b. il P FE

c. LZ d IiBLLLER

i @i, TR m e
it T P HR L BT AURE

a. Hh 4 b. iR JE

c. LZ d Fifibl &%
LZ#mbD 15 A .

a. — -4t b. —A4-£R i [X.

c. — 5k d. LA &%
JPEG#H3 60 )5 2 558 . ER— TR
W11 A0 o

a. srbh b. B H Ay 0% 5 i
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c. &it d. [ &k A:0 B:1 C:00 D:01 E:10 F: 11
28. fEIPEGERA A, ST EMEE A E (% 37. TP BAABBBBAACAA(E B | iy #f -k
Bl 4 AR 2 /B, bbb ) B — 1% St o R fr 4l
a. 5y b. Bt ak A i A:0 B:10 C:11
c. Bt d. [ Bk 38. {8 M T i it S 4 SRS A0 10100001 1110 T
29. fLIPEGHIR G — b, ___ Rk EMIT A, R,
a. 4rik b. &1t A:0 B:10 C:11l
c. [y d. m &1k 39. f# i Lempel Ziv} i3t £ BAABBBBAACAA
30 @uEEmEGma R EsEEE, TSRS, FRIE AT G R B T RD, S
A% ML A TR T %,
a. DCT, MPEG b. MPEG, JPEG 40. AT EABB, (EHLempel Ziviyikit+
c. IPEG, MPEG d. JPEG, DCT T HAAAABBCCCCCC ({H.88—&4r) i
RESIEA fréomi, R i Rse .
304 P oA R K gD it vy 41 DCTRYR(ITEEAEMIFR, @w 2 diti

i, RO B A S,
1840, 11, 5640, 1, 1540, 11
32, I 0 LA A PO AR HE it 2 S A7 4
i, ZeAHE A S,
I, 840, 1, 4540, 11
33, 0T A A AT AR Y AT Mok B S,
A(12), B(8), C(9), D(20), E(31), F(14), G(8)
34 T d T FHE R B 2@, A FRA A
(Rl d
A,B,C,D, E F, G, H I
35. [T AR AR R Y TR
A:0 B:10 C: 1
36. IR AR K2 MDD .

FEFFACHEFTHY, A~ FHDCT (s B 5 51) K00 &4 6

— A2 x 2K .

T(0, 0)=(1/16)|P(0, 0) + PO, 1) + P(1, 0)
+P(1, 1]

1) =(1/16)[0.95P(0, 0) + 0.9P(0,
0.85P(1, 0)+ 0.80P(1, 1)]
T(1, 0)=(1/16)[0.90P(0, 0) + 0.85P(0,

0.80P(1, 0) + 0.75P(1, 1)]
T(1, 1)=(1/16)[0.85P(0, 0) + 0.80P(0, 1) +
0.75P(1, 0) +0.70P(1, 1)]
R PO, 0) = 64, PO, 1) =32, P(l, 0) =
128, P(I, 1) = 148, KT (0, 0). T(0, 1).
T(1, O)FIT(1, 1),

T(O, 1) +

1) +
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HNAEFEELENN, FERFEGHEIENEELE. FE2—FAMENE™, #R
Kb —8. fEA—FR™, EARERY, w2dE.

M AR TR ], A IXRERS .

s EMN =R B (B, TEET AE) xR i

GEX PR AR 2R BT, BRELEMN, BiE, T T iAFlg RlAEH

* MR R 2RSS IHRR: FL4LAMREE X,

* Ko AR ERAFLAMESHRERAFLLRL, Do) FRE Sk FRE 8 % o4 it

PLE bk

o U B o e (o P o 4B 7)o BORAR it SE R

s it oF £ 2 RUEBELA R B R OHE B B M. B UEFA AT & A,

s FMEHE AR UEFEIRE R 2y 2. FrauEr), FriflfA A e E A H

s FHERAHRIEFRMIEFREA: 2T od, Ai—ha, RioBAMEpR T,

s IR FRE AR R EABL AR PR E TR,

16.1 318
T, BRIV EEBR LN BHEA,
16.1.1 Z2AH
RO EEIHE S RSB NEtE, THERTRE (B16-1).
L. LE
BLEEME (D505 B0, DiIEdF xsk |
BEAL D) 4P R o % e o
AT, ROEERPIERE, . - 1
BE-TALRRPEEREL, L il i falii
B B 2 B 1 13 18 1 3 P 0 R A o
ho EEFREME, EBLLIR RIS mSHma®

HORE BRIk mfE TG, FESMFREE BN AR 2E R IERCHR; ERfT
F, BPKRPTFERE.

2. EH

EEFEASHAEL, ERTH, AF P ERSIUERR, bk RMFESE, B8
e R A (L R R 1% AU T P i 4 A AL St 52 AR

3. T A

(GRLXEME =B LrTAE. — A AAIBRMTFHEAE BT X AR PR R
Pl . ARG BT AP, BEmELHAT. FENERFRE, XHE®REEL
xRS % T Ui R AL IR A AR ATEATE IR, (5 BRI AT It AR A AT, BERBLZ (S
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BobLEE Mt —f., B T, tnEx rEHiT5 5 A 6E Ui b k41808 5, x i
RirskEHa.

16.1.2 Wik

AR (HLEE, ZEEMTAY) 22FREBEMEH. Mie-2iEkdi kR
sk 5% BRRBRE—E,

TS
162 5% 4 F bR XAty %

L. @ AL 3 i 6 3 &

BEFR GBI EEAILEN. REMBKESH. WE L dER b Fn
T EcHE ., Fl4n, — A fad EEFR ERA SCHETTRESALERF R, — IR A =T GE M
ﬂﬁﬁ#%ﬁﬁﬁuﬁﬂﬁ&ﬁﬂ¢%ﬁ&uhT%t%ﬁ.TME%&MTE%ﬁPmm
HHAES BT E RIEECIER., REsTRAREREIESRREREWE KT
g B, Blan, ik X EESBWEIEFbal (dnd-FapeEdhl), WE 2 S iERm
WA kg, LAFEMZE S AP, b E%E. -

2. B LA My &

HiEm BT LA Ga AR . B, BRE. BEMEIA. $ sk &
EB, EFEEEIEMAR . Flin, =4I FPAERABTEE -FHEEZTK -1T%EH. X
HHEMTREEE, ATHRACHFIEEE TSR, YEEERBAR, REX
“wtIR” gk T, Blan, — A EdE ATREE S HRT RIETE PMPINMmRELZZITF .

BaE S —FEUN LG IHEERIIHPRENEEMNAE, dEikEEKRE. Hin,
—AEPRBRTEET —RAF = HFARMIER, BE==HMWTEXRHELE, BEREEXEH
A, BENRTES S K.

TR —FAR TR LS, Ahetd@ENa i —4 kb fray. EikER
BlE, EENEEERFEVTREGTIMEER THER.: & EMEBNE ERLAT RS A YR
EE., REETINNGAFRE—TBROEFFERBHIRTHRE =K, BEKEEINMETX
FEig R, BRETIANOG FREAR —AHEmBETR, HBaFk, EHEEEkE
A BT £ ki 2=k A,

3. BT R G R

AR E (DoS) HvREMIB T LTI RENIARS . Bode& TLL#E M JL AP RIS HLFR X
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FERYRCR . TP TREME R RHEW IR B, BdE— AW EMWwiHEM &k, ERk
KRG RBEESTHEN - HERTER, TEBREXXEHE,

16.1.3 R2RF

ATERL2BHREMNMER2%E, AMIEXL TReRFEERE, B16-38RT LA
WHIAR 55 2R,

%4l %

I I J |
KL B e B B iiE AR A {_wwﬁm

E16-3 Ll

BBV SRR PBAR, Bk R RR S b, SRS B AR R EdR, B Tk
Histk, BA. WMERfESE, LR EMEL LI EE . BIERIRM T@1E % — 5wy
—F. ERHTEEERTH (FFEALE) RXEEFMEKENRIE. ©hIE i
(%48 R %iE ), ARIEINED EEARM A A& SHRBCEN TN, EHARBIEEAA TSNS,
BIEAZUEGREIFIERAXENSG, mRETINNIE, EHRFIEREEENH AT HING,
a0 Sk F REL fEIE A RE C 203 15 45 R briRcE . R EERI R #da, Bh i AREAR ],
ARiE#F (access) HIEAFH Iz, EH L. 5. Bk, WTEFF.

16.1.4 FEAR

ZLHFMAEELATE - EHEZFMIA, BARTHEREAR: —FE2EFK AN ED
A —HEFKEARSA. -

1 FaR

AL £ MR & ATLLE @A K LB, ¥R (Cryptography, sy Hid) AR
“FEBST, HR, HAMER XA R AR ARE EREERE Ot T B iR FE
MEA, BAET X FSRNZIEEREHRTHOMEEMBEIMRE, Hind E8E Ll Rk
EATREIHLE : NHREATE, ENREAREMET . HARRE S TIERX =FRLH].

2.5 K

BARFERETEBARAEAHR2MSH—FLAEAR, B —FEdEWMAIEREEE
MERIEEHR T, ERERSA. HEREAR (steganography, B THEIE) BEE
“WHBE", M NAEBANELE “REBE"., BEOAREELMERHEFHINER
ik, MRS ALELEHE LES K AT mEERHE.

i FEFE2ETRERMFLMIGE, EL5CPE, RS4HBRSE -FEMLESA L
M1, REHER—T/3k, BREXEHAREET L. EPLMAEXHAD, HBRAE—
oAk B, BREAKRTIE S, @EREREXT E. ATRAEK (Rt sa®&kil)
W R EEEM B M Z RISUERNEE P SWMHRHLE, SR unidm 5—Mi et
HIRG, MEHERSDELK,

T, RN T B, F-NAAEENHES, AEFRTREAGESTE
FHEANEM LR, RAYENSEREESAEN, BIA TR, "=85" #ARE-NE
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BERHE PR - REEHLE., Flan, BEHLPETRENE 3 A F ik
~HRMEHLE. RN AEXBR . BEHBEMKE R, ShRaXh (AR), Bia
MR PNEEHED, BROFRETHAND L.

A, EMEARKE (andcdk, EBR, Fmsin) MeEfcrt. £8Fitdgqsh,
FATBRAT LIE R — 2 WS B MBS, XEMRBESA N ARRE, TTLLRRER
PR ACCARS IR Bk, S nEsh (s B

16.2 MFHREHATBA

Ei16-4ER THREAEBAREAEHE, FwmLld — A A %2 rEE [ 1§ E &% — 0
HE, B ABFFEREGE LESREGY, (Hi FEEMREENNAZE.

MET LB LR R AH B AR, Ml 58X SHEFRARXL. AT AHIE
BEIC, EWMALEAT - IMBREEN AL EZMEA. A TABECORIISL, MEEMT
— A REEEN—-THENEH., RIHENENMERERAES, ERLE0 (—17Hi)
BREER EM—4HE (8F).

£ 5

I il
%ﬁﬁﬁt i
e =g
R N [N — Getishi i e SO - [
Je s 4 3 2 5
* #X Rt X *
— —

E16-4 HEREFBHENAMEARM

N T AR TEIRE BEGRRE 7. MiMETTLBESITHEF. ENREHEDS, H
BRI EHEBRITF "R, mE16-4FR,

R, MHREPEG nEngEERAR - B, s, mMERENRER LA
K. mBEPHHZ, CREX, KEFY, MEREEP)NUSCE L EX, MRER&ED(C)
M SO AL,

RMNBFERAGE . HB—EFEEMFEN (Kerckhoff M) , HAfRikfivr&miER
. MERTOE—MNAARLEN. SEREZWLNELIRZS -1 (kaen) 5
R HEH, WAL ATRESE, A BN, X BAY% 25 E & R e vl
e FTLAARTE 2 = H S AR %S, & ALMER o FEn (FdAEFa, &
IUEH&IKE) kBCEMAEH. Fix—, RINBERMLMFLR L8 7H.

EXREHEDF, BLMELES AR LE AR ZARLL) A R $
BT . KRR AT A B iR A FRR .
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EXFEHERAEDY, P IAHZEEZVANEA. EWLTFES T EBASTRBA
(kM) #fE. mRE—AP A AFEZLHER, FTEZLBEHR? BABNS ABEE
(n—=1) TEHSHS R NHETETE, MAFIBRIFIEHATLARERA R L, LSRR
(nx(n—1))2, Ff1/EMHERBELX A RIEE anfa AL BT .

AJLMBR R R E AT AR 0 B R 2 (S RE B MEL R EHED,

16.2.1 1R4&=E0

R B ERMEAN AREREGEE . HFRnEk.

L. ¥ REDL

BEREMER -1 HSERDE IS, mBAHXHNFSEFRENTS, RIOHS
— A FRRAE. flm, ROTLUAFESDRFFEA, HFEBZRF/8T, mRFSEHT
(Oill'?). iﬁi{ﬂﬂufﬁ?ﬁiﬁl Hiﬁﬁ‘.E‘Z.

%ﬁ$M§ﬁEﬂﬁmﬁﬂ@Enﬁﬁm%ﬁ%&ﬂﬂﬁﬁﬁ“ﬂ?@ﬁhﬁﬁV
ﬁﬁﬁﬁTuﬁﬁﬁ“ﬁiﬂuhwﬁ?nwm.W%Ry*ﬁ.MEﬁ%ﬁEEﬁ¢$ﬁﬁ
TR (RFRRREM L), mbgsFEEse R EBISA+87 (RFERFn
BIA R ). Y5k, BT FRERAEE R ki, TRATREERSE. KAHHT - IS HRAOFE TR
AR FELATAGEH. ER2ATEANERE, BAoEBARFOIMER. KFlt
S - ELAHALE ftb OE 15 R AV B2 3,

$116.1 (ERFEAAISHIRBLERN, XHE “hello” TN,

B AT B SCEA T G I ik

BX: h — T8 F5F = W

w
. e — Bl 1S FEIF == EW: ot
"H}I: 1 = fral l‘fgls"'i‘iﬂ: =3 Wi, a
i, 1 — ] LS T = HEX: a
Hx: o — m LS F =t ®WH: d

B # R “wtaad”, {8, IEMLEIFAES2, EXFFERT, SWNEREL0-
25, Fl— NMARBEMBRE NG, MAMERRLIE, SWFATENEH, MK
—ANABE LY., MRS, B4kt F B ERE S R R, 6
FREE. AREMEAEIEPFF "o HAAMEBAEMEGFFasE, hiRaE s
R RARE, BF, AT e RAEXAITR, XHEBREANTEHA. [ |

2. AR T D

BEREBTEA - AHERES -AHS, MEXEFSHMLE., HIE - TMIE LM
HEWRHAETEXHE T NTLE L, mAXEANE LTS TREHIAIEE XME -1
B b, 52z, BREURLEFSHERTEF (Bik).

i R AT N SR e R B o e e
e R G e U SR T DR T R

o
L

$116.2 EERZLTEEMMLLK A E “Enemy attacks tonight” , ZFAZ2 TNl bk E2 29547 :
FIOX Ay RAANFH 4, BECEHPERNF. TEERT 24, —1EROTHE (2)
wmE ST, XHFEGREF-ASEKMBARFHRRFIRAD.

enemy attac ks ton ight=
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HE MEMBENFALE A EREN, CEERFHEMAERN. M TEHFHE, &
1B o 2 A 22 A b fd R 4n T RS 25 9

3 1 -4 5 2
g | L
| 2 3 4 5

BSCH B =T AE P AE T, WP —AF RO ECPHIE =
AT, S, Einfd .

eemyn taact tkons hitzg

EWNZ KL TEELRIE LA “eemyntaacttkonshitzg” . 18 LEIEE L A FHF—H, K
HREREH, BmEIWX.

EF R ENBARLE, AFSH I RED NI, Ar—A4 6P B B 2o
fEX B eTLAER], BEoh B ik A o TR R,

16.2.2 MAWHREHATE

BEAR RN ERA A RS, EdEALHES, BAHKREHEN@RERER . 3R
T 00 T . AN — M b A A AR AL A& B SO ST # O, BLAR DR T R
HERIGLAY (AR W FFFA) . BASC, B0 AR —HEHIfr &,

fEax—i, JANFEEIRITHE— TRAXFREHEDAMEFF . DESFIAES, A%t
X R ER TR, A CLERRIEE LIS A RIS 2 TR,

1. DES

HIEMEFT4RAE (Data Encryption Standard, DES) 2 EEERIFHEFEAWREE (National

Institute of Standards and Technology, NIST) 19774 % 0 —RpEFrE AR, AN %K
LAk, DESEHRfS A ZAFREHRELY (H16-5),

6447 B I 644l 3T

Sofi g el i ;t

o P e
644 3L

PEl16-5 DESHY N FIfE 4

TEME M k3, DESHO64{ B CHE 6407 % 30, EMF LA, DES 644 % S 3 6441
B3, [RIEERISONL T Bt Fl T In# iR . mFmMMEEDEHRMES T HkABAE
TTHIE RS

DESTEA M ZE M THA R EER =G H#HtE:. - HiFREHAKERE (RfA56
), X n]REGEfF B AER BRI AT R A ESS . 8 -tk SDESINEL KN W )5 v sEfa i
P 6. b IREEsLE R Bt PTRE A RRRERY “IG 8", b “I6 %7 AEMEREEF %L
£HLH (NSA) EAFEEANHR THRTLUBERGE., ERIBMiitr BRI NESEM
HeBh 1E— L dm IR B i A
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2. AES
BRMESRAE (Advanced Encryption Standard, AES) &% EE R EMER AP E

(National Institute of Standard and Technology, NIST) 20014 % fi9—Fp A FrE AL ST,
ERHAGEA T wHRDESHE &, Fldn, FHKELREZ, Z01LEI16-6,

12840 ] & 128 AR 3
1 128, 1925256 t
i B hid o ]
g AES#H ‘«—————— —————» AESE#® E
I 1
128{u 3 1284 & S

[416-6 AES N # a2 ik il

19974, NISTHEEHFt4F+EDESRIERR ™ 5. NISTAIMI M B kb A/ 41280, =
A RIF BRI E——I128{7. 192f7F0256(7%, HifsiRaHE ERAESE — IR, 34
BRAAAH, EHETEERRLZERY, HRkekE I M ARmME, E=42F&RZE,
NISTZ i — /M Fr HRijndael 9 F & (iEfE “Rain Doll”, HEFIH A% & Joan Daemen#l
Vincent Rijmentiit) kP A MBEERME. AESH AR EN R0, 12851458 ZF0H B,
B {E F3FaR R, S hEHIKE A 12800 (5DESHIS6{I 7 HAMHEL) ERAESIEH %4,
AT 7% 5 76 R e AESH5 52 & B A DES.,

16.3 FFMFHEHAEBA

P 16-70 7% T I H LM AR % MSERI RS I ME AR A G4 (S, Ao F5 8 5 7 04k
ERE DA — e, Eh BN (SHREAEDATR) EE R %
Rep A RIS 448 (private key) FIAH (public key), AT MBAME IR HEH
AR B B FOT I, B0 2 JR 20 BB A B PR AR S O RL BT IF . P B
TR I L A S LR, B2 A LA EL A REAT R,

16 7B LA BEMH K, H4, CRIETHRREMHEHFIER, ©atn it
EEAEEREMR L, XBEEME. MEETFZEOEMITEH: — T RH -T2, b
A P15 B AR, R ATLLEIE A B R SRR . BN E TR R RS,
AR S 1y SR VAR S B, e B 12 R R SR 24 9 B4 0 P L 2 T A A S H X,

S, AERHERA I BED A R0k B 18 LB AT RS R SRR MR — A4, 768
e A R O [ ORI RIA S, E16-TER T BMA A ERMLAAH, %
s A, MBMLEERR, BAZWLREER L H CHLARA,

B, AERERE B A BT G T — N EL BB R B G B £ A I B 1
B, BEMLFENLHSAEP I NG, —A—T28, 8iERE, ZmasE
E— A,

1. B S/ L

S BRSO AR A, fEAERE AR AR, WSO SO M P ROk . fE
B, LA — KR (R KB, EMEZRE (R A%H)
SRR (. AR T B LA PTG RO 1 .
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F16-7 HFxHr S &R A T G B HEE

2. o FIEF :

AR EHED A PR INE R EZ N TFORU CME IR T LBCra . &
XATLA#ER B C = f (KpuicP)y TIBAXFILAB P = g(K e ©), o, fRIgREFERE. RE
RS Rk g, o dlie Rk BE .

B A HEZEERSARE (LLAM#E M) R W#ERon Rivest, Aid Shamirfil
Leonard Adleman, 7ERSAR i, {HEHLERE THRA-Fpfg, G1E T = pxq (20K
G A) . R — A A B R RN fedetnd, MILM2LE (n
Flle), MLAIFAAZ (d)., MRPEMIL, MCEREIL, MEMMHE RIS AT

&, ¢ = P* mod n fs. P = ¢ mod n

$116.3 HLbEETp =79 = 11, HRHa=7x11 =77, BfE, fhkFETH 13
137, ERAMRERMATHEFINERE. AHE (n=TTHe = 13), FAHAR (d=37). BER
T TR L E R LR EAOHSHIELR. TEHRERT MERES.

& HH 22 (i B A g i Lb o B0 s
P:5 — Cc=5"= 26 mod 77 C:26 - P=26" =5 mod 77

16.4 XFREAH EMEXNREATENLLE

AFRFE AR R HE DAL, ARG A A LA e, — 1/
DL AT LR &b 5 — A~ RYR £,

16.4.1 RFIZEHHE
A2 RS FAEK BIETiXSE RS EAREN ., EXREAEGR S, BEM
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IS BAMABT IR, R EHELAT, L5EALEN, - HUlRE cmits.

He, EXHREBEHEDAS, — A AHEIERT, MR ENE P BEEREBRERT
MLB/E-EATLENRFILS ., FAEHREHATGDS, ARKENAFEE—-1ids.

LR L, — A NS, MHRBEHELRTFEEa(r— D2 LIRS, JEHRE Y
Fi AT AFEN LS, HF—AHA1005 AR S, HFREABDRATZEESLA L
i, mARMREHBIDAR RFFEL1005 49 ANids,

HREATBARETHERE.
#ﬁﬂﬁﬁﬁﬂ*ﬁﬁ?¢Aﬁﬁ,.

16.4.2 WY RGHN—THEEFE

BT OLERESE, KibZ2f b B e e e iEnA, EaFFHRIEMETE 4
(adnitit). (L S ER AR I T A AR, Bl E R RsHEED A,

LR PR HERD AR TS (FRKTHEFIM) HERMERN, ERBHBD
RAFE T F B R, EXFREENAS, HMEXHEELFSHHE, W
EWE B X EFSSIA - ATHFEREL—AFT. EIEREHELAR S, BHICMEL
B, INETIRRE b B R, bﬂﬁﬁ&ﬁ rL, FETﬁﬁmﬁ%

Emsﬁ&ﬂmﬂh &-&M&wﬁm b i

16.5 Hitt=2RSE

TATE B AT EF R B R ARG TR EFS TS, [ERFTAF B THER bk % &
SAERML., FEAETD, O R A FE LRSS

16.5.1 HETEH

sk AR AR B E RS, AMBEEI, G, %L TRES 6 ilE (e 7
ok SRR 7=, BT N, WTE IS, (AR S, (R 5 R )
BRI, LA R A N A R S0 A T B,

R S S 1) — B i A (0 A B, 5 8 W 42 5 T (R U R S P Y A 75 7
Wik, AT LAZE SRR AOED L ALAISEL, B 0P R A REMh IS BRI MIREL, FFULD K A fE
PRI AR O — A BRSO, h TR S e RT . SCPF LR BRI S
SR B TR LA BGRATE R . (1R, ADSCPERR AR 1 B LI,

O A Tl o e L S T e—

BRI ML, B B RS R, "._”ﬂbfff__”giij
AR RIRS R, EI6SER TIA, e o) ros
BT A AR B o

iRt (PR SOt /N BT ) RARLL, e AT
04— B[ B, ARSI FREREE 2, BRI AL R e R (K%
%), REEMLNLMERERIILS, LEE%k.
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HEMERERIERS, REMBH.
oE T M
A TREHLSSCEA B, RIS T E R R, BT R i S A R
M. R —E&HE, BOWERGHBR#EESR. BI6-90MXITEE.

i, . 10 fi 2
(Z7F)

J:_H—T__ 1] eh B ﬂ ﬁj_["iq AT TﬁE.JHH

1047 =

- i

L4

[£16-9 et

16.5.2 HBWE

HARERIETHEEMNTEY, CRIEHEREEYS, EE2HERETREIEHENE
EH, HEWMLMFHEAE—FKHEHLE, BHETEMEXIFHEELLNKE TEmeE, A 1
Ly BLRIE, ZWATFEREIEARERELXZHEMAE—1T B AMEEMNIEE. HEWM
FRRER ML X BV IESE . o 0 oo R B 6 B 1 495 M W AR L 44 e 42 @) 8 (modification
detection code, MDC), fCROREFEMIHH B AR, X THELEUE (e iir)
FATFTFEN LN & %14 (message authentication code, MAC),

LN et S 1)

T RIUEH BRI AN kRE (EmL2HamelEs, mAEEhA), &
IEZEREXEmS (MDC) &AEBREIER (MAC), MDCEMACRIR BIES RERE T
FANZINELL AR (40, —SEm RO R MV & B A M) . E16-10E R T

l_ﬁ'tu_, v

/=4

e (ain

> %2

MAC

M: &
MAC: iH.B3IER
K. bzl

16-10 {4052 1FF%

ZALfE AE RN B AR BN ERE S QIR T ~MAC, #EARLMEE LILH
BAMACKFEAL, WILIEHE SMACH I, SRV ftb A i B 0 % B R 3 45 o JE ST B i
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MAC, b # EAMACTINCEIRIMAC, B APAMACICE, ABZE Bk BI9S0E, #
BA A Bk,

FEEEXMFER TAREENMEEE., HEBAMACE RTEAHFEM AL 2EE L &iEN.
REATLLELEE, B AGe0hE —MEMHE RS, HALAHA Za 2 gk mr
H, dhAFERTERL — OB EMMAC,

16.5.3 ¥FEZ

RINMNABAEZAX NS, 4 A EE AR Rz o2l kb= EN .
B A EWCE KR KK B ERSCAEAUEE . fln, YEPFET kIR, BiTHmEER
EXEEEZFPEEN, MARKMBA, 52, XH EMETZESHEIEMNRL, ERIEE
A, XEEERTE.

YEMLZRFELAEHER, BHTFEEEXESENS L, LTEEMESHEHERAZML
AR, MEEATUAERZERLZHEEITRTE A, S22, — TR TEAEIEVELH
BREEZWEZN TR . BIHCEHE SR ABFESR.

HENE LMY FZELAALLT ILAAE .

GEEMEELLSECHERN, BCHEA—o. SRNEXEMN, ZaREXEL,

i AR — A4 PRI SCRS . (BRI e T 5 A, ROHEERIED— 15k

MIcikEIX, ARBREMIICH: HEME &, BICEWRIE 0, BiFEak

BRERTHEEMEZRE, WESFGIE, HERER, &0, HEHmEES,

cXBMELNE _AARETELLRIEN G EARE, S TEFHELS, SEKHFEK

Fl— Aok, itk EMEASXFPME R, MR, XHREFAEN.

BUETREA X LE A EREHE., XM TRFE 4, BUHEFBREE AN

B4, EANAMETSHRT, BUETELARIEBEARAGHENE S, KEIEL

EEO TG,

s P ANERMENELAEZFL . MBRHEMAEACHESL., —FIHBMET

EAHAATRHES—FKHE L, MBEWMIENZEWLLCHWIIMABHE, —&EED %K,

b AREME—RIHEMNZELERIEE —&. BRHBEBAFNESL.

» BBl ARAERA LSRR, AFNEALEFEE CENRIERS CEdh R ER A

HAR., ¥ FRFEEL, REAXHENAR, BAEECH EAMARF (nkhiag) .

flan, {RizEmNLZ &R CE, Rk, wRPRERBCHIE S, el

LARE S el ik S SR F % &, kP OO B R b 15 F R,

1. BFE LA

Ele-1NBRTRFZAMNER, RAEEHEZREREZGER, HAMELWM RS
Bl E., SlEWEHEAME S, EAEERERE S, mRAERAHE, MEWEZ, &N
(ERSR I EiTE: O

HENELARBRB T CREZENRNH . EZZFEREEZ 0N, Kb ARAX,
B4, XM EMELZRIERGLH, FUMEMAGGRER B8 5FGE LR REIE
B, dT¥sr¥s, EFEEMHG (k) HEAH (MAT 1S 485E%) kEB 0. &
EEHEHZEEENLH (MHATRIERZE) BiECH., EES /1 A E 2, EAA
(EfEE) GEISIEE, B AFMAARBGRIHMZWZMN AT, EWL —ETEHAHEER L
B, BECYERT ABBRECh s dh ) % 4.
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(2) HEXEHE

BERINAEBENMHE, HENTEHHREI R, BAMEHEESET, ®IH
AARERPEEINE 4, Y4MEFZAEXEZEMRITFETER THRINELE, xBEE
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BB 2 B R S n (] 25 R CRUF M. SIEMEERKEIR, el C = R mod n, #nCiy
(5L B SR EAER], XFRIEBAE K& mE X M fE (pfig). EEERE M Kits
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HHEABELARFEENS AL ZEH,

e kEmlA k&S, FEERA— )2/ EARSETHRETERE. XREANREN
IS EFE, BHMS LD —/mE. mEEWLAHLERTEE, IIRFE—FT
WA A, MRTWALESI005 ASTHEE, iS5 10005 AR EHAR? R KH
Fem B AR ReM T ik, XRBARBNTFTE FEREMFT ko X EwHA.



292 Fl6%

FHRAS A F . KDC
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access control ( Uilal i)

Advanced Encryption Standard, AES (&4
I bR )

asymmetric-key cryptography (|E#Frig 0%
A )

asymmetric-key encipherment (f & #1258 1%
%)

authentication (3% )

availability (@] k)

biometrics (=4 E )

Caesar cipher (%)

certification authority (iALF#HLEY)

cipher (#6%)

ciphertext (% )

confidentiality (HLH#E)

cryptographic hash function (%545 # #1] e& % )

cryptography (il A )

data confidentiality (##g bl &)

Data Encryption Standard, DES (%4 n%
brift )

data integrity (#gfgsc®4k)

decryption algorithm (f#& 5 ik)

denial of service ({h#fR %)

digital signature (£ 7% £}

encryption algorithm ( fins 5iik)

entity authentication (SE{ERIE)

hashing (#%1])

integrity (5e%®4t)

key-distribution center (&434r % H.0»)

masquerading ([E5)

message authentication code ( {j§ 2 U51Ff)

message digest ({j§5048%)

modification ({i%)

National Institute of Standards and
Technology, NIST (3% [ E K briEH A
)

nonrepudiation (A8 k)

password-based authentication (T 14
I5iE)

plaintext (B 3)

public-key certificate (%% $HiF 45)

replaying ([F15& )

repudiation (7Fik)

secret key (%)

security attack (Z¢4x g i)

security goal (%4> H#x)

shift cipher (F2{ir#&s)

snooping (MLEE)

something inherent (fr[&EH )

something known (7 &E1RERYT)

something possessed (ETHfl& )

steganography ([45#)

substitution cipher (%8 {fi%Hl)

symmetric-key encipherment (& FR% D)

symmetric-key encryption (FFR% %)

traffic analysis (i &4 #7)

transposition cipher ( & #fi %)

verifying algorithm (43 iF# %)

zero-knowledge authentication (& &ilgsir)
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s FAHRHIA =1L 2B MFM, TEEMTAM,

o F R 2oy Bl = A . UL PER ey . WU S 4 A A s o Fn s eT B MR o,
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c. WD R iR 3% d. L E&ERA A
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a. A b. A F
c. L d. LA EERA AR
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38.

39,

41,

42.
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fE AEw AT HBB M IHE “this is an
exercise”, ZREH RN TH, MEHE, 5
2"

EREAEREFESMEHE “this is an
exercise”, ZBgMIEEIMSH, WBEHA, 7
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e |
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n=187, fd.
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T LIEIZR RS (%1b) EEARET? AR ENiE SRR — I REEE

ZREA? oH T EEXLEEE, HMKBT 128, FHE2,

Wil AR S], R ILRER

e AR FMFR AR RIES (Simple Language) FIREBIES,

- ERRIEST, EARNRESHESGSHE,
* A (EA T R A BRI K

c EMERYL, W0 IE S R A an (] BB

» HgEh T —ERBEIRMENE X,
* T R RGN ERY R A

* B PR A5 AL 10 0 ) B A () A T A o ] #8 E AT
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* X5 £ IAFAE £ 5w R IR

HE X ERREIES,

E—EEMUTERIEHN—AEENE. 5, BRINAB-FHES, HARRIES, @
EFLEAHRILBREMFREREERPIETE =K. Hik, T485 —#TH, —®H#FH
B RS, RIOEBIESFRIGE., ROFER, FEIESTLARRRAR)E b T
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XEAFEHMMETEE, BAFENBRUE
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17.1.2 BEIER
BEEAMNEEFRE]., KX ERTEREZELT .20,
%172 BREIEA

decr (X)

17.1.3 {EEiEH

BIFFAAEEROEA DM, EEHT I E (H—FRIHE). KEXERER
#1735,

Bix17.3 {ARiER

while (X)
{

decr(X)

Body of the loop
}

1714 BRIESHNED

Tk 15, oI LAIE BH 266 ik = F0iE 4 00 A R 5 iR THE 5 31307 6 09 {E fa]—Fh
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. A¥ETFPHE
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Bik17.4 EXe0
While (X)
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}
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RZEITSEH T MARRIESMIEUE - EEHRESTEX, BAFEEEX, A
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BHFE175 EXen
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incr (X)

incr (X)

incr (X) // iner(X)igH#EHE MK
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FE17 6840 T R RIESPRMEY —X, EEHRNATL AR R REXME.
BHF176 EYX

Y+« 0
while (X}
{
decr (X)
incr (Y)

}

WEAE. YeY + X

RiEV T8 T RRIEFTPHEY-Y + X, TR TLAHS MRS TRk E XAE,
oA 5 h JFUAERYE

BF17.7 EYY + X

while (X)
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}
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i EE X G E MY L.

HiE178 EYY XX

TEMP + Y
Y ~ 0
while (X)
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b
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17O TRIRIES RO EY Y, BIMEAREERTNE, EARKELEATLL
M 5 iR AL

#HE1798 YV

TEMP « ¥
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while (X)
{
decr (X)
Y — Y xTEMP
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FZL4%. if Xthen A
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SRR, UETFREARNAHLTRR, R I%5E R 15H1500, RiTkiis%s g
=T.
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F17.7 BRIERNES T A RORF R — I, 8 BFE A AH0(og,m),
BoABFEERERON, FEABRFERERON), RIEHAAI0TE, BAE—6—FKEE
AFTHHELY LR (BE1005 k) MR Eo ShaiTell]l, &#F & /Pimve?

B st b

o—A-E/F:; n =1 000 000 o(log,,n)—6 Time—6us
MOAEMY: no= 1 000 000 o(n)—1 000 000 Time—1ls
AR no= 1 000 000 o(n’)—10" Time—277h

FE17-17  [a)@IHY 53 3



310 El7#

2. 39 X Pl A
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* Hennie F: Introduction to Computability, Reading, MA: Addison Wesley, 1997
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Hall, 1967

« Sipser M: Introduction the Theory of Computation, Boston, MA: Course Technology, 2005

17.7 KEXKE

big-O notation (KOZF7:i:) macro (%)
Church-Turing thesis (EfZr—[ R ie&) non-polynomial problem (% 55X 7] 54 )
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REAFEEBIES (C, C++flava) FEMEHBEEREKNE . HARMIES 2N AN
LE#EEHA, BEfg: LISPAIPROLOG,

1. LISP

LISP (LISt Programming) 2298 - # RETE1958F LM, Wi#E L, LISPZ&—Fhig
M#E (list) H4RIES. LISPIEEEAEAMEFAIYKRE, XMBEWRELISPEFR&XZEEA &,
IR SRR S A, FRRERMNIREREDHAERFITA.

(B, LISPRI—/ AR EMTIESZ. mEELEARILERK, LISPRESRRE. B
— AR SR ENIELEE 2.

2. PROLOG

PROLOG (PROgraming in LOGic) A:—FpaEs or 355 Kl mE fnE nl mil E SR S .
#EFHPOLOGH Baefi B MR ERZNMETLUL N MIRE+ S HENRE. 82,
PROLOGA :—Fh RN WM GMEIE S, ALEROEMERAXMBIES (C, C++diJava) ¥k
BROCINE, R EE .

18.2 HNAFKTR

MPEATE A LA kMo L e b i) — 2R 8, B4 ESMREZoR MR, FXH
FTRREEBE MG AE T A L PR FRM., X, AR FE LAY miR &
A ELA, ER, BEEAMETRUG R,

18.2.1 iEXM

& 3 M j& Richard H.RichensfE201£0604EfCHR HIM, 18 W1 {# A al Pl (directed graph)
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FoRAA, IEAFEF12EEHER), AMEHRTNA (node) Fil (arc) Hpk. & SCHAITH A&
ZE, R (AWkRorR) rm i sneks (E18-1),

]
DD px
_.I.._ i ;Et'ﬁ
n@ﬁamj wiFL A4
Foa
i
0 %
o .
(ringo ]

BE18-1 —A~ {8 PLAY IS LK

1. #EA

A TEBME—ANEWRAEN, TRMEMENELSEABBKARE, Fit, Bk
B TEAH AT, Blan: “sh4” EFTAHHNES, “5” ERADHES, Bl
= CEHaT R, SREREGPRIKRA (KF]), MERANAER,

2. %%

Mg, XERABER, —FRAITUAEL - “FE” LR —XRKBNFEER
¥, —FRBTLLENL—1 “EZ6” XRF—XFDNLBIFHRERENES. —S&abhar
LLE L—A3 R B (Bie, K/ ). BJa, —FDAILLIE L —IXRAIFTAR, FHlan
WA BI—AMR. ELFGERFELHETEENLRE “&A7, RELERELTXHE—T
L —MRMFAREFHBAELMARN S, XTI KM BEZR AR #ES HEN
FmR.

18.2.2 1EZE

ERSIELMEFEMHE, EIEXME, BRERERmIR, £EXES, KESH (dx)
HskZRHRR IR, 5iE XA, ERN—TRA2BFERSLEESR, mARE X
W, PE18-2im 7 T Anfal FHE 28 4 S BLIE 18- 17 15 3L,

i

Cw e ]
e 11 5k {5 o
fefr shi Roxy
BECHRE [ m || e |
R HAi fr) 5z {5l B
Wit FLzhd Ringo
# %

18-2 —HEZR A /R R 18- 17 {5 LI
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1. 2 %

EYRPR) =AY T —HEZRED N — IS, FLL— P &RallEyy—4%, —
FEBEER— Pk, EEI18-2d, MefTEhe. WiFLah4. ¥, RoxyFfRingoff2 4%,

2.

YRR B EER BT (BIBEEPE),. BIMATEXN T REMRB IR K
AMIFEAME, Flan, EEI18-20h, iR iTahIH R — 14,

18.2.3 BiAiZ%E

B W MiIR R R EAEE. iR UL EERENEL, hTAH TE&AH
S ZHAEE, HREEEAN-TTRFEXVIES. X—0HRIMNENTER B LD
Ee— wEEZEE, AEETAIENEEE. HEPHER T aEEE,

1. &Y 8

i i % A 3SR T B RN O TA RN —FiE S,

(1) &5

aELE S A AhE B, TR

- i A — e
(4E)  (sk) (4) (- B2)  (4EY)

F- TRt -wERA RN -, KM HBE —raR (ERA#H
MART) . BTRFHEEE (ASR) BRRTERFAFREZEE, RH-a9FE2AdhsBer
HIMIBUE 28 -F AR R . EI8-3E R (el ZHhE MeR AR HER, HEXRER4E
T, (ER e A RREE.

A |TIA A Bla'AB
F T
F

B Bl ™
-f<
= = = . -
=

4-4TnTin

ﬂ‘ﬂﬂ&

_..
“mm.

| = == |m

1

- = Tmm
- =

PI18-3 i ialiZ it vh it LA iE AR FLIA &

(2) 11+

X FRE PR T A AT

1) kB8 (4nA. B, S&T) X BAARESHH—iER, EMNE—-1AT.

2) MAERIE (FR) PREE— /IR,

3) wmEPRETF, W-PHLERF.

4) REPFIQE M, WMPVvQ, PAQ, P-QFIP-Q#Z4) T,

F18.1 UL T RGEIES FHRF

a) A~ RKAERIE (S).

b) K7E M (R),

o) ARERWARSEZLEY — (SYM),

d) K% FM (-R),

e) WA AL st , ot REiflshdn (D-C). ]
(3) B

EATEGES, RMNMFENC T LHHESHFNESEL, EaBHZHED, X R
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WA R . WA BRE DA T, AT ET D BT, 8w WAt RR A AT
R, HEHEBA DT, TRNFRAIEE . G,

LU & B - DI S o i1
b A 1+ % fiife2 .
BLA, flofEdnzs % ik

MARMAHKR “AEK", ORE “hEHAE", FSI-RE “PLL", I LEAIEH
AILAR K -

{H v O, "H}|- ©

] B P A T an {a] LE B HE TR A BT S ik 69, — 1~ & ikUiEH 45 C AV ES VB AL AR Ay 48R
HEEE, ME2, fE—NAE0EIEN S, mRANNRE LA, M A, XA
RERY.

USIEIEH A MR —Fh G R AR a5 BT L F . RN PR T AW,
B2 gh ek A, ROEEER: Frfa MaRiigasAhE, M. [ |

$i18.2 iEHr{H v O, ~H}|— Oy &kt vl LA 4n FAYEL{E ZE0E A .

H 0 HvO =H 0
F F F : F
F T T T T OK
i F T F F
T T T F g
filf i i £k

LRI -FRENTEE 47, X—TRADRRE, Bk, BEEAEN., AL
W 7E% 48 EAE AR, fildn:

MR, A, AL :
A 4 AlE2 :
E201: A £Fik

XBRATAILAES, EPERIAAA TECAE, eHER. RIHE LEMIEK &£rk: (R -
C, CH-R, HfR{E "EAR", CILE "AHF".
$118.3 EWi{R -~ C, CH-REAEZEN, 2B hRek3| R .

R C R—=C C R

F F T F F

F T T T F

T I F F T

1 T T 1 T

i 4 il i e
EFRIFITMBEATTFERE. BAFHTERE, EE2TER T RE (M4 HRIATH
SEERMAEIR). Bk, X/ ieErddEk. [

W AB R, CERREEN.
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2. 18 1) 15 4%

{EapE S, XoRa) FIRS 2 E 7R, ROIAHE D $IF & i % & 4 4 Bl
SMER. Mo, 4n X EENa) 1.

Pyy “HEGR MR REI BT Po: “HhEE AL R WEMIEEET

FATTLARR 2 Bk kH G XA+, Mifnr=E KR a+. (B EAFEFR B Bk K 0
ZWRMPIERE R, Glan, FAVAFTEM L E M5 -F o e 5 H Bk & el 6. EidtiriX
FERHE S, FROTBETEEIRWDE S . JX PR T 6l % 584 R E & .

R R, Ao RiFEfmEt. Flan. o FRIR D78 S s A~ 25 IER

P,. “BkiKEEL R EEET £33 Bbape (hik. Fhaa)

P,. “FhHi LR R 5 i bR (Fhpd, 9eiid)

FEA TR RERIFR “BET REXH, MREARTDFHIAIBREIRESRS
Bl —A N, BATRTLAME S kiAo gl FaT = F . s (Bak, &ik)., Xt ifiaEE
refEE.,

(1) A+

A2 RGP FEX T,

1) —A#An 28N igiE, $predicate_name(argument,, ---, argument,);g& — %],
predicate_named{® &%/~ S EOCIE K . B SEATLLE

a —TEH, RN, . L. B,

b. — /AR, fRx, yiz,

c. — e, WEE (%), 8, REGRIER, FTUARESK, @R R RGER
L%,

2) MAEEIE (UmER) SrT— 1t a 1,

3) wRPRESA T, W-PhEHF,

4) MARPHQAA T, WPVQ, PAQ, P=QHP=QEiZ AT,

5118.4

1) 4i)F “John works for Ann’s sister” ®]LL#k S B .

works [John, sister(Ann)]
Ho ot ey Brsister(Ann) HE 2 84,
2) 41) - “John’s father loves Ann’s sister” ®] L5 KK :
loves|[father(John), sister(Ann)] | |

(2) =id

HiAZ s i &R, EiFEHE N F AR EEEYRI,

1) #—Aia, “V" ik “FRAEMT (for all), BRRL &89, ERWERFIF N2
BiiPR B S ) -

2) A, 37 iRk “fF{ET (there exists), #WFRAHA A ¥, ERERERMN
— A A R BT, L

B18.5 [ om0 iE b A A Anfal o S R E AR AR R (o B REFRT) -

1) f)-F “All men are mortals™ ®[ L5 Ak .

¥x[man(x)—mortal(x)]

2) 4] - “Frogs are green” Al L)% Bk -
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Vx[frog(x)—=green(x)]

E Aa) el LA S B “All frogs are green” 5 “Any frogs are green”, FrLLiH1d “greenness”
AT LA T B A frog (F8E) k.
3) f1)f “Some flowers are red” B[LL 5 Ak
dx[flower(x) » red(x)]
EEESThEERERF “ A7 8T "=7, SHEMEMBERBEH TABaITEHE.
4) /1) “John has a book” 0[5 ik .
dx[book(x) » has(John, x)]

=2, A% T “There exists a book that belongs to John”,
5) f)f “No frog is yellow” ®[LLE i .
Yx[frog(x)——yellow(x)] = -Ix[frog(x) » yellow(x)]

BER: AHFE—RHHHLRA/, |

(3) i

fEiRiAZEE S, mPEAHRE, T ERBIASHAEZHE c2ME., B2, HF
BiAmt, HMRERERS 7. Flin, TERATIEH LTS E&EN,

All men are mortals MIEra

Socrates is a man IR

Therefore, Socrates is mortal it

1| W 3 A ] B TS T A B Ay, RATTATELS B
¥x[man(x)—mortal(x)],man(Socrates) |- mortal(Socrates)
BEZR S — A A 2 THE AN, JATTLAEX A 2erp iy — 42 (Socrates) Hr#| fif 4
v, BEFRE A T AT .
man(Socrates)—mortal(Socrates), man(Socrates) |- mortal(Socrates)

XA ML —=M2, M1 I— M2, x BBMIEman(Socrates), M2E&mortal(Socrates), X4~
B A aEZ PN —1 ek, DAREEEN. B2, EERFHFATZIEHAGRIES
SR, RMNEE-EREMIEH, HXBH TABMTEH, '

3. AR 1) T 5

T ZHERMTEE, FHAR T -FPHUAR, XLaiE:. GHEE. RAZE. &
TIERMNTZEE., PR AT TixE s, SFENRieEE rA4rTEH .

(1) &bz

BYHEZEY B Ti8iEZ b RIAVHENIGE ., XEeiFiaE i & aE AR Ry 98 e B 5
@ (ZEMEaiLit) . TEEME T S ATAT L6 R iR AR se e e B A G s i, flan, &
fIATLLA : VPP, A P), ThriflaZEirJohnFlAnne, iX bk & JohnFOAnne H A7 522 4 [ ) &

(2) BE&ETH

FHA - HREEEAOBBEREESEE, ZH4PEET “could”, “should”, “may”,
“might”, “ought” S XHMNE AR, KRXEAFHIBEEMIER., EXFEMERS, 3N
HTF5F “itis possible” XHFEHZTTF,

(3) H&ZEH

MBI A8, H—EM S0y R TiHiEZ#, 40 “from now on” (&
“at some point in time”, EA1RE TitWr & kb rRIE &,
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(4) BUINZSE
ERANZRES, HKNBRZCEHAIBINGIRATLABEY, REitl 5miREdRMAER—
BHENAT, Fldn, wOMRERARSEE C, BRAFmIRER AT EER T2/ SEE.

18.2.4 ETHNMEL

EFRMAIRG M A —AHN S 2R miR, X e HLNAE 2k A\ 8 5 g5 5 b e S H BT
B, BN FOR Y5 MR 20, ST RN BRI A4 “if. then...” iEf),
BN

if A then B &% A—B

HerpAFRCHAT, BAK®, EEAETHNM RS S, SBRANEREBIICREMY, 5K
ftb B0 oA JCHK

1. 48 5%,

ETFHWO ZGH = Holk: FES (L
HEEEHL), %0 BfN¥ £ 4, NE 1847,

HKHE

A 4

(1) ‘minpE P
TR RS ch iU S s gt A e [ R e e
W (GF), CRe AR M, X

e I B SR 2 3 S v A I

(2) #FsoH

S e A A T i b (L R A — L A

(3) fpfes

MR (MEREHL) R—AOFBHSHE (m—BRF), EIRAnmEsHsE—&,
RS AWRRA ., ERMETAGRE, BATEN AR EN,

2. B drg

IE PR A R RS — LR AN — A kAT — AT dh. XA
AR E LR RN SFEE, SOEE -GS, mFES RIS, R
PRI TN, AR HA ERENH
W, P8-Sk R T AR,

R RGP A s R, ORI
W 4 A [ W I AT DA R B — Ak b, ol
FHM T CAR A FIP A 45 b, X R E _ e
6 2 T o S R A L BRI I Lﬁf"ﬂf@"‘;;ﬂ ] 11 Eaﬂnmﬁmj
FUA — A A B 3R s e S — AN T b : 2: B AGERE
TR, TR IR 2y, BT

P 18-4 X -T-HLNE) &S840 ke

ik

R LD
A B, , [tﬁ;i;n’-}ﬁ;f -%twm]
3. @i ¢
R A RIE I — 4518, B 4 OF M HE T melsftrﬂmu]
R, WA RS, BT R ity

Ay se, X MOl T, an SRl A B fE R,
SELS G BIS-60 4 T RN, Vel 18-S IF ) HE B A A AR 1
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MRN-AER (AbR) T, R RRCAERCER, MR, SRBHRIE.
ARG TAER S, ARG A4 H
CEHLN £ T8 e AL, (LR, R 5

ol 5 A B, 0 4 L o
A (IA) . A LI A B 7 A 5% oy s
BRI, B4 Bk B ARBR S BRI e

f-kARE ) & A
- (il ) |y pemwene
| EACRGE T e I R i st
5, RBITEETREALERA R AOE iy
%. ENBEREEEA%RER, MAXEx L — 3

Mk, BRBATHESE. Fla. £E
Tk, RIS LR RGN HER PR
AIRESR A5, i i P 95 3l A R B AR R EE AT Y

18.3.1 JHERHNIA

TR ARG L TE T 2 XA B G & s 2 M ALl BRY. Bilan, BRIT PR AGRER
SEAEA USRI A T R AR mIRRY AR ERY, mix A B EEA L TBOX LI LK.
ik, B ERKALME PR MAELF G B iR, FEA SRR B T 3R AT AT
DFERIE Gl E,

#2 12 L A2 _

M A Z B B AU R W 2 AR, XA LA R

» TEINAE MULE R R A, BT TR, AR B,

o L5 KB AT UATF TR iR b L 0 TR 2Okl i ey . B, 22— —

H 1b B A B R S L An (T B 2 T R, SO0 B R D e U AR AR T ARAMER . niHE A

HAHY,

MiHRE R ARRE 5 F A ASEA T, MR SEEMNEXMEEFAEE, BAs

[IESEEF WN: ppiEice 3

A h B B E 2 e R TAZIFORTE A, b RTREH AR SL UM 50, (A 25,
FEARf 2L, Anfe R MREEE R, A A XLk TR IRE HI R SRR EE

18.3.2 HENEIL"

T REHE S HYE LSRR, BT HFERMIRT RIET MR EN, SHEFR
K., ¥REFLTHSFLERETHRAR), EFHHhECHERKERE, REEARSE, #
HEEYLAE .

A 24

ENR-THR T SR FZHAREMHEFAGEE BE. WEfw, —TEHXRLERTITED
shap: MP . APRE., #2N, +iRE FUNE BFEALTRAELES,

BN R AL, E5RMIAE, SFEMA A REETEE. TRALFTITHE
P4 AP R, L., MEREMMIAERES) SE—kBiE, A2 MHEH
M9, B BN RS TR vka iR FE s s . B dpox 6845 R 7E — A FHEZRY T HE e

[#18-6 b ] 4k F g At 1]
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WHENERA | £ REP L,

%nm
3

HiIRERBSE WL 1] i
Y t A

LR T

Rt g L MLE

187 LR AGKFREH

(1) fF

AFPRMERRGE, MM E R LY PR SE,

(2) M/ Fm :

APRIArAP SRR E, AP FEREUHPARIES, AREENAIRSR
g, KEHAPFEELR AR ARE.

(3) fEERHL

HERHLAE T K ZAERONE, S0 A miR T sC A H ZE RN 3 (E.

(4) FmislEs

SRR E T 5 AR L B T KA & mnfn A B W milR A .

(5) SF9KHEE

HLEELCHKRLEPRETEGN, T F6, FAHA T A S0E R R EA
SRS, HERRL A X S S ] 5 X LR

(6) MEFEAL

HARFAMLXAGMAMERY, Nk MBEEHEEILG HAE N &,

(7) miREgmtE o

HARFAN LXK ZLEA MR ERS S, SANTRTEMERGFNLER, il
P gmAE < 2 ST mIRE . '

18.4 REAN

ATLER— BRI -G AR CEING —FEFRLE. BI—1THIRR IR —
ST AR EAPYLE CELAL) . "B AWM E 8RR Mgl d&y (FI. W
B, RREE. WLUE. wROE) BT T4, AZGE RIS ARG, Sk E MR AE R i
ey ek, AELHEANI —HESES., AR ERBERA BN T, F5%.

MR- EEAEXRAAHRAL, WEREZABRMEL. ATHECLTP EHAR
Bodm: WAL, SR E M RETEA R S WAL, (XA AR R E X M~
BRI .
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18.4.1 E{RALEE

B R A TR o A L AUAL 92 A T HEAY — A TR e N, B b FR 5 (R AR ML R R B ik
AN TR T 2% A Rt 3 G B, — A B {0 A B 3% A OIS A BRI AR IR G  SRIS BT
W B kA R R = Mk, BAR, XM AR i
BB WIEN, (B3 ek AL R ER, & |
(R R EE B I A R — B R 28 B ER, T8 M
R R S A, REBER -SSR
B PER IR (E18-8), R QI T

FIEERANE, EQRTOR M gy

A = SRR AF
R LR A e O AR . A T A A B o e

1. & B

BRAENE P RDEEN, ZERERTAOLECHE, L8 L TEGHHMNR
MR E LR, BRERAHEGEN, A ETHRNEDMASERLSTFEEHENRZE
B, DR R TEERAE. FEXTEFEAIAESME. Fln, EI18-98 /R T —THE%F o
B FH OB OF R R R R, X HOERE, %hﬂ ﬁm%ﬁﬁk%%ﬁﬁiﬁ
A% E S, whaERFLg . ‘ o

91918191 9]19]19]8
XA LR, R A (A 2121209821918
WEFRFI RGBT, RIEN Ry LRSS R
FERERRRE , ELAF — B30 B (6 1 OF S 722 A EL B (R AABERERE
S RAE (081), MRGEFERANS R, % pnnnnnne
FiX b LM SR TABMEE, RITEFE - Efl s
ERIGHNEES, LAMEL— S5, P89 8% FR AL

2. 5

7B (segmentation) JZ&EQ AT T RII—H. s BEAEEGR & e FaR B i X bk, [R] 49
sz M & B R AR AR . (B, 85 TR a9 Do b (5 3 5 1 [ A S A X0
srE GBS EMHER HU., R ENS, HRMLEmETRERA., oD, SRFm
IAE A D R E] . St Ela, R B [E

BILF T B, Kb —mA@BEK, CREErEEmBERERHE, LE
FREFTA B A MEESAEEHL R EAE R A, XM ERBIr AR FERTER T —
B, B —F A El (splitting), s BIEE—AS{ERMIRIC L, S5 5 R F 09 X  ,
WA —FHEFRAEI, e RET A MR = EEE A & .

3. FREAE

B b T — b R E et S A5 B e B R b g, 5B AR 4R W LLES B A e
RMEMNRECLE. ARAEHBTGE: SR EFES,

(1) A '

SRR (BRFRA ZARR) S AR A AR K B SR TEBE, O 115 2 fE i
MIBE B IR SN, AKZEME AN SR, R R REEE, ROMREEEAFAREEGREA
RAY s (Bt R, NXFEEGE/LFEMERN. LRS- BEmiEa, kit
AT LA TH B 4 BB iy — Fh T b A A RIS S S HR L. M & SRR G e Y B 1% 5B 4 BY
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HREMHAES I DRI,

(2) @z

IR R M ER PR RE B AN G L. HER -4 E AR B
LWRER. B3P R SH MR AL B S N REENER R, Flan, BE
RSB T T ATEETAiEs ., AfpT GEEEMR) MHEAIES%RTE, EA
LA ALEY L R A L B A A 2, WREkEAER ML IE: BFEEk, mlfEEt,

4. TG M

By X R ) AT LAE AR R R R KB AL,

(1)

FEM A Pk T R G SR B AR RDRE . i — A3 % A0 A ] 06 A R R AR R AY
BB & B YR SRR B R T RO E IR R R m (eI E) M. BI18-108 /7R T

RSB AR . A PRI R E TCRE ) E i B R
T i'j'%ﬂ%ﬁﬁ’ﬂﬁﬁl °
(2) g

G (AHEFEEMEE) i &b s &b
R EAER . mMEEEARIRIEZE, IHERHE  EI8-10 XEESRERPIEER
e G 1 A Tl el =

5. 2t &7 7]

R G — PR RIAR ., BiRHIMR, WEATREEeriCil B vt i
A SRR, (B, AT LAY EA S R B REETT QIR il — A TREMIIE 5. — 1R
RAFERBREZERMNAIFRE -TEAHE, Eh-— @ﬁiwmﬁ%ﬁwﬁﬁnﬁgﬁ%
IR BETE T REMR I P eV H A7 fif . TR ZEREM IR BIAY A R AR FE H X 3 R A4
A B ke IR Ak ok

HERefE BT BIMEE, ERET SRS, 020 MR EERNA S, nEE
AR SR EE R R O A, IR Rk iNS T . EIS-11 B AR T — /W4 Ras JLIAFER

Kk 4] = (A Tl i {4 8 168 i h’ﬁﬂ*{# W A
PEI8-11 [ G JL{] JEE R

6. B

PE {5 AL BR A — A iz T Sl il e, R RIR R A 2 . — A B A R ERRE h
PLéE NRERI R M EB ATk RV R E . FXHENTRET, TERONOMEEBLEAR
PR, FRLA, BERACER MR AER A HB),

18.4.2 EEIEMH

AN EAMREDRARERMR (BE) FMBEMMAEES. —GEERARESHH
(0 B AT h R AER A R, flan, EREBRRIERIER (FEXEoRRAR), 2 LA
(EAATETEE LA ARG S, Flan, SFEEENE R L0805 E ZS R
bR, REMSERAR H PRTE & v MO AR S HE E NI RH I B E A SO HL 25 R A I
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FLEER R A RIESHES o U/ ESM P TE . E584), FE o4, E Lo HiER
S .

1. & & 274

ARIESCENSE - PREFIRMN. fEx—Fd, EFESHoN,. Khi&raiEs
FlpkfE Bt ok, IEFIHNF AR AZESE (BL) NES, MHE2RiENFEA, GE5E
B BRARMNAES, AL “F£7, MAFESHEASIRES, (2, XM
R TABATEE . FRATHX S8 W) W 254 1 s IR SIS,

2. &k o

BiESTX— P K e S infEa Fh2 Tl R n, X3 T REEXHEMNIESEIEW
WAL %5 . EARBREDFRERFEARhefemh i ERer. Fld, FTEmiaT:

Mary rewarded John.
John was rewarded by Mary.

X AN AT John# RS2 F B AN, (BAESE — AR, JohnfEf /eIl E , MiMary{E
F—AE. —GSENE LI -0 TN ARG LR, [RHRRNSIE.

(1) ik

IEf AT 5)FRISE — A~ TR RIEFE I SCE . —fMREIEX R e 2 R ariE =S A1k
WRMISCGEMMES . FfRE M ER/DRSIE T35, 5 SRR /NAYELUNIE & S 5 AL 5

S W ScikE CTUME R 2 M5 . Ff1{ERBNF (Backus-Naurfg =) #)— ] # 1 iL
A, Backus-Naurdis#h FA{ETHELNLEH b, 2 CRARIE SH0IED (18-1),

x18-1 — P REBNE

A
I GIN — FHIAEIE ahiakis
2 AR — #ia] ieia] #4001 ekin] 2500 24 00]
3 ahiaEis = Afia] | ahis] #iwsiE | ahinl F iR i
4 A — | home ||| cat ||| water|i|dog||[John || Mary |
5 it i - lalllthe]
6 Wi ia] — [big|l[small |I[tall [l short]l]white]l[black]
7 hid — |goes|l|comes]i|eats]|[drinks||[has]I[loves]

BE—FHNELT—TaFR-TAEGIERE - DEEEE, F _FHANELT 418
HigA =A% a0, —AEEBR -1, SF - DEER- T EERFR - A
i, AN E LT H 22— &, ERMENRAMES RRIMNAEL T4
i, WifEMRFEIEXFEMIES R AR AE b E X, BARMNGE LT IEEREN—4E
HAMES ., BLEAMNE LT ahiar— R/ MRS,

BAKRMNMIESMIELIER G, AR PH=EF 201, Glm, HifA:

John comes home.

Mary drinks water.

John has a white deg.

John loves Mary.
Mary loves John.

(2) iAliksrdraE
F18-17psE LT Wik, BPREMRIAREMED, EhFE{EHiFEEN. —aHE—1
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DFREFELE (%) OLBENE-TOTET S22, HATEEREHA TN
I, X AES R AIRE TR R ST . o W7 85 4 T SC sk R R S — 4839 i 4 A 3k
H — 1R FRE&EtE. EI8-12R8 R T A+ “John has a white dog” #FiAirEE ok, i
)3 T 18- 1h 2 SURIRII = A1

flF
#fff#fhhﬁmh‘
A0 A Al Riin
//\

¥ 1) £hyin] cAnbs

/I\
L i i #id]

| | |

John has a white dog

18-12 s —4fi) T

3. Lo

B OHEGEAEN FHRESES ZERROEDFHER., Mot rTaFPmis R
M EMFERSE, BNMRAURENARE. 2 ig A 0T6 @A HEM T —Famin
Tk, Flfn, AF “John has a dog” WL BB T

dx dog(x) has(John, x)

4. & B 94

RIER =428 (IEFIRA, E&aormiELaohr) el niEarimil#Ens, K
BT, HIr—%, &R TRt — 5 0 i A1 & B AiEbRE .

(1) &H

) FEEEA T EImf AP REIA, Flan, A)F “Can you swim a mile?” [q]ff)
T ERIFE S, mA)F “Can you pass the salt?” HIH g —miLIRAViFK, RiEDFHIFERHA
RIMEE, fn. &k, k. B, WE)EFE, &2 Ak X EEEf,

(2) 1HERELXL

R FEEBL g ZREASHEN., SENEIAARNTER. — 17 Ri08 £ T—Fay
Thig, fndhis] “hard” BRGEVEE AR XREERAlE. — T RinA 2 T—FAVEE, 2n#is “ball”
f£ “football™ F1 “ball room” HEA[ERIE L. M HRIEAGFHRINLE, HAEARENHE
BM&EY., — MR TEEELETERREERY, BES X EAZEAERMN, Fln, 9T
“John ate the moountain” {FiZko R G &N, & X ok et Efme, B&LAMEEX
EEA, BRSNS B0 mRETRENIE, NaFRmilE st iEREm.

18.5 &%

A LSRRG IR — R A R R, S5 —TRINE SRR EA . % aTLANE
RAEFRE (W) AR, RELRIFET — P RmkE, SdfaRs, &5
Blik BbRIRAS, G, (ERRIRAR , WVRR AR AR DR , o R A AL 2 TR R
BB, EBRIR AR MR RN T 1 BT 6T 4 4 BN A 56 2 B
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HEERZIE.
B 18- 1387 T — M BA R AREMOR SR MOGT. Ko — R A TR R Wik
B EFRRE, B ANLERTRRA Sk -

BT, —ARER AT — AR E
EF B REM. R MREA
SR THRR, Bah— REF
55— AR AR A (A VA T T RERY

BI18.6  — 5 il 25 25 i Me B A
Tl % A RIS Ry, R — A BA N
04 Hekh FHIG F. B Fh RASA Hitk, BIE-13 —TRE=AnAT
KRR A A M TR, BT LB, S e A BB HL %
H (DrERE), Bt EEclxe ik, §ECMAROA TR (BbRE). Tk
TR — A 75 S e A 2SR T . [ 18- 1412 775 T B0 R B ARk 2 9 — 325

afka

A MFRAEE f ek &

LG

[ ]

| a8

-4~ al GEMY —A> [ REHY

M ARk
FI1B-14 {6 1R.6MY K A5 AT RERSAR i

BREGZE

HFREREE NS, THAREE KX EE, SHEERS Uy b EREREEMNRE.

1. EHiE%E

Mt E LA AR AT EniRnt, WA TsRERBZHER., Blan, 7EE18-158, AFITr 5
oA A, RNEAEESHEIIMNARITAIE., =R ELEI18- 16571,

@
/ \
/\ l
//‘\
/N
P
s Q)
E18-15 Ba®m HHEFEN T XE FEl18-16 [ 18- 1SA k& f pr A fd

§ —_—n —n
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(1) J"ReEf et

fEXF G ES, RAONRAIRALE, ERNER T —Bar, BE NGB FRRA A,
FlI8-1850 o T oAbk e MZEFIA R IR et R, TERE . EFS BakER, RITAHAEER

A, BTLAR R i R R . AR IMI R A F L, TD2 R B F T
ABCTRER AR T -
(2) BRAEM eI .
fEc MO ik, TATVABAR I, T TR_R

RT3, AE R ERSTR -,
ARk T BENR, AT B 8B B R X,
ARG R MATIE S, RNgkSx TR,
B AT Hx.

P18-174 7~ T & E18-15th k= M
FFRAIGE RE th e i 25, B IBACFPEIE T
—AFEs, FRLATRATE BIFIA A, ARERIY B &%
#ABDGH¥ 3, ik T —4 3840, EHMIFIB A,
I &R IZBEIMOE %, Tk — 1%k, E
PEIM A, IEEREMQTHE S, HIT& T
BT HER, . drhRERE, XFEE
HikH R RS,

1=

25

EY =

T

P 18-18
2. BAEANE

FHBRERXRE, HISEBITARE —THRAE
AL (hilf) MERME. T ERBEERTIZ 11213 213
HesY AR A sE A, fldn, %EEI8-19F % 7 E-——*hmé

TR I8 B T U AR .

(2] 18- 1617 FE i el %5

Ri=E]

BEEEA AT ERREME R, 8108

By Bk (H A EF AR EEB SN B/ NI K. 51

F18-19 BEaEAEEMWHEMHRRE
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RER BRI AR B A TR BE 2,

2618-2 7k T MEEA) #) th R 2 R AN B R .
*18-2 B%a

b d s 1

8 Bt

IR EN IS EE 0

1 1

FbraR A 5 % 0 0 0

0

HiaEER, WRONFET —ERA TREAREMENNE
BRI, o TS, —PEaRArEmiTEmnis, e 1

LA B hif i s 7E [ 18-2041

BTk, RATMEA /AR AT, EIH T —RKT
GRS, RAKS X RO L, HEFS—hEAOMRE O
(BARARA), A 18-21 Fior. el A AR T B 7 7 o 2 FRL L O

LSRN
2

7 6

‘almiw

i
LR -]
&

f"";ﬂh“"‘"

23
Bl6(5
514

,
!\H*hlﬂl

KR, 1820 55— BAI R K I
R A
1]2]3
7|8}6]s
s5la
. .“ﬂ
EIEIE 2|3
8l6ls #8167
[7({s5]a | 14
e
1[z]3 2|3
8| [6|a 118|6|s
7154 7(5]a
1] [3] 1 iF 123
82/6|s (8[5]6)s [B|6| 3
7{5]4 7] 14 B
112 | 11213
8i6(34 L E
7|54 7|5
1{2]3
8|6}
71 I8
’___.‘----...,__‘_._
bl g
1EIE 8 |4p
L Iy 7jels
sk &

Pel 18-21  fRphe BB v i A vy 1 ke e &2

18.6 BRI

MBI L H IS RN L B, B iR EE>] ., o —-MERMN RIS,
AR AR A CREA LR, BHEATERESIEEAEHFSNORN, B2, £l
FOBHNFBEARKR L THE, KERHEEMTIEHFIRAGT T FT, EEK
FAC R ASE AR R A AR AR TRl RSP P, AR AR b —FT5 ik,
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EAILAA S B A B A E ok aid, Ent MBS, e mLk i i AT Mg
O N 2 #e .

18.6.1 ZEWHET

A A B ER BT, FRAMET, 8L EFYSRUTIH N bis
fHE. Mo =abofank. Mk, fheeFnm
2, mEI18-22FR,

Mtk (Srik) hEAMEE: S0 E,
P2 B A R SRR BRI iR T
I A . BhZEEFH L IEEER. itk

BB AL TE, FREER R £ T K h 22 Ao - Hath i
ft P2 TLAO B ST A EHE Ao HRESE AR S i 22 " SR )

tHWERES, BEeEFaiutk, LN T

(Rt n e FIARAE L TS Ein LAUE .

AR 7 A 102 TR B e T R SR B R 59 0% B
—AMBTTABRRE: A &MFre . RBRNESERET AEIE, SRS,

Hi A —THRHES, ZESHELZE, RAFSHLAMMET. MREENESERRA

RFIEE, METURLETIHRIRE . At

18.6.2 RLANZE
AL — T RUT R LT A =

Pl 18-22  — A~ i £ ST Y 18] {1 1%

THSTE, TEA S AARENRA, e

ARAT, SR S TR, R Rk L th
FHll, mmEmE, &0, Thk, MmN | s ooy
WA, R hL, AR, R0, A e e

18-23 /R T — M HAEST A (x1~x5) Fo5 g, W

AR (wl~wS5) HOBSE, 75X 8%

dh, AETRGIE, R 18-23 —Aimnad

S = (X.w, + X.W; + X3.Wy + Xy.W, + X.Wg)
if s>T, May = 1; &llly =0

B18.7 (Rix—1F =TRAF—THHEF, GO CMmAMmAMY, BRETERSD.
A b L4

0 0

0 0 0
1
1
1 1

1
1 0 0
1
1

EHAAB AR NG RASNERN (vl = w2 = w3) R, REXEA0S, Bf
B AR A EUE H50% , A0SR A s R EBRRY (hakkt, Shrpyftici), MamE
(REFFSEMIE . a7~ mE H /N TR EE, BARE R EF10%, mRF~EMEKTH
s, LR ERE TR10%, TRBR T SRR BIF U2 m e il #2.
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& A ') fEFD =t g4 HIER TR e
1 0 0 509 0.5 0 0 *
0 0 1 50% 1 1 0 <
| 0 1 40% 8.0 0 0 I
I 1 1 40% 1.2 1 | b

EE: MERR/ANTASEE, BRadhaEmilig. EXFMASA, Bmat Bk
—AREZINSGEIREEDIZ (1005100015 6]), NZkZfE, B &S EErm A K
#, FeAE—A- AT R IE R S

18.6.3 ZEMLZ

JLA- BRI Gnds RTLAR &gk, TERL 2 Eph &2 M
. B—ENMEBERT—EEA. E—EBRAHEA
B, FREFRAREE, BE—EBFRAmEE. BAR
PRI RARMETT, By, FRa AUEE
ke E— Bt n ERER, EI18-24B7RT —1=
ERIFREE ML,

18.6.4 RH

B 18-24 —/~% BEHIfhEE LK

A R ABRIFSEE LR A RO I, AT UAGE P2 B gs . PR UE PR 22 28 A /Y
WA FF A (OCR) (EREAIZEMITSHE) MiEHRE (FREFERTARERY
WELLEE RS, Gl TFskEiE).

18.7 HEFIEH

AXRFFEE LA E TR, "TLASHE TS .

* Gawsey A: The Essence of Artificial Intelligence, Upper Saddle River, NJ:Prentice Hall, 1998

* Luger G: Artificial Intelligence: Structures and Strategies for Complex Problem Solving,
Reading, MA: Addison Wesley, 2004

» Winston P: Artificial Intelligence, Reading, MA: Addison Wesley, 1993

* Coppin B: Artificial Intelligence llluminated, Sudbury, MA: Jones and Bartlett, 2004

* Russel S and Norvig P: Artificial Intelligence: A Modern Approach, Upper Saddle River,
NJ: Prentice Hall, 2003

» Dean T: Artificial Intelligence: Theory and Practice, Redwood City, Reading, MA:Addison

Wesley, 2002
18.8 X8ARIE
artificial intelligence { A LBHE) edge detection (&%)
axon (fh2or) expert system (&% FHék)
brute-force search (25 hig) frames (HEZH)
default logic (EKi\i®48) heuristic search ( 3% 8% )

dendrite (f#4%E) high-order logic (&FmZ 4t )
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image processing ([ {% 4bFH) rule-based system (5 FHIMIET # 4% )
intelligent agent (§'fEfk) search space ({#%:7%3[H])

LISP (LISPiE=) segmentation (4 )

modal logic (BiZsiZ4i) semantic analysis (i& 47 )
neural network (#fi#3[0]#% ) semantic network (i L I%5)
neuron ( #1£3 ,1) software agent (#R{F8HEM)
parser (isliki 53 b7 2 ) soma (Hafk)

perceptron (%33 ) speech recognition (1&3¥511%1)
physical agent ($y7] WHEME ) synapse (fiZeil)

pragmatic analysis (% 43 #7) syntactic analysis (#2537 #7)
predicate logic (iFia]i® &) temporal logic (&%)
PROLOG (PROLOGf %) thresholding (f{fi)
propositional logic (% 4 ) Turing test (& R M)

quantifier (&ii])
18.9 /h\&g

s NTDRAER G RLRINFTE, EREAE—ERE LB AR, wim, 8%, F2 fahfk,
N TWHER —Fh 7y e T AWK, B RN JEFHLER A B HETT A

s HREM L A RERVERE . MWHEE AP WREHL S H R T RYE. WREM AT LAY B
FRUF W RE AR g PR HEE .

o AR MMIET (C, C++FiJava) HEFR QIR AR M, (BAMBETH AN RIS S -
LISPFIPROLOG,

RINEAE AT WEEM S — 2. J"OHE MURE RAMIRER ik, 5 M, %, i1z
HERUEE T RN AYD R 8. 1 OISR T A [ e i, HEZR 5B AR IR M G, Mo BE by
(ie3e) Mokedonillnl iy s, 2 AR T UL &on— 1 RAFE LG 7, XI5 S ERIRE R EA
Dy A e . Ak T MR Z e (31— 2H o AMA 0 03 S 4 L 3 0 S5 ) LI O 287 il

o NLHERY — A HARR A L 2K ARG, SOl EASE EHXLEMIES. ENTLAREANRY
Kb, HREATHFSE,

« NTEWRM S — A HEZ OIS AR %@ N BRINLEE . X4 HEsRYSE — 82 i R R PE s i H 3
BLMLGE, R b Pl % e gy — 4~ N TR RESIAR . HERAYEE 84 i RIS SAVIE S E, oy
FIRHIE .

s (EA LD, FUBRBRT —FREE AR RS B3 TLRE R fEM —ARE (KE) KiE—4-7
B, AMREEE, oilkEhgFERR %,

o ARG I R R AL, IDAERTREAET B 2. MO ik A LR A K
A KRB O I E R A RO o). AR T ik S M e e, (b
eSS ENEE RPN ] O R B O 3

18.10 %3

£33 2. —NREERY, FIHIM KA ERER,
AR P R, PRI A LI R Ak e 3. LeAR AN T Erh i A #YIE 5 LISPAIPROLOG,
LA FHE FR 4 4K SN 2R B, B AT B A R PY
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AleIHI R T ik,

- P T ) 3% A A I

6. LLACHE 22 i LM%,

8.
9.
10

12

%

13

18.

19,

20,

21

CEX AN E TR RS, 518 LT

L.

LK RERTF LR,

P B QAL ER B UR

- S s S AL B A R

PR MES, BRI R AR ok
fY?

< OB S AR

Tk %

. BTE [ DHEYLERI AT

b. Gottfried W. Leibniz

a. Sir Isaac Newton
c. George Boole

e. John McCarthy
AT REE (AL x4~ Bl
b. John McCarthy

c. Steven Spielberg  d. Richard H. Richen
CAFEIIAA T RRRRIIES R .

a. CHIC++ b. Java F1C++

c. LISPFIPROLOG d. FORTRANFICOBOL
R R — A R .

a. HEZRHh Y —A- i b. HEZEH AY— S5l
c. HEZRPI—AME  d _LlRIERA A
- PE A e EE bR

a. Ford is a car.

d. Alan Turing

a. Alan Turing

b. If John is home then Mary is at work.
¢. True,
d. Where is John?

T a e A s R
a. = b. v c.— d ¢
AR YA AR .

a. air % AR b. 1 il % 4

c. |RTh)F d. fEfiEMiAuEs it

LR BARAIGESE, BAMER o

a. % b. 2
c. LRI d. X

ERI R AW, FAERH _ .
a. 2L (AR b. ¥55)
c. & d. 53 %

2%

23,

24.

25,

{EIESHRY, Bbr— T —is,
a. {E3FiRs b. ik by

c. &L b d. i Ay

A & hiRE,
a. AT O THE RV B Ak mil

b, i E ke

c. MR ERI e R 22

d. {EBRAEEZRE

(ErEdyahie oo, phiésat .

a. A e

b. & FH A 1 &I

C. & fES JERY S ZEFIH At R 2R SO f 52 IRl AR
d. 2 $05 H E iE

— A~ A P

a. s E R C

b. S A=Y s £ T — 54y

IS N I 1 E2-5TH

d. B EFIFL 2 et S Ein BAcE

%3

26.

27.
28.

29,

B~ EXH, or FAIARI LR : EiE
B, KEMLE, OREA, R EA, T
Belm, SitUm, 5 E % M k35 Pascal [ 1=,
55 > 260h (918 SR 2o —HLHER

{# AT SRE RN “It is raining”, F9S%k
AR T “Itis sunny”, R ELZEYE AR &
58T,

a. It is not raining,

b. It is not sunny.

c. It is neither raining nor sunny,

d. It is raining and sunny.

e.If it is sunny, then it is not raining.

f. If it is raining, then it is not sunny.

g. It is sunny it and only if it is not raining.

h. It is not true that if it is not raining, it is sunny.
MR 'SC, WHIHSr BIL#E “itis cold”, “it
is warm” F1 “it is hot”, G H F 5 & Siy% e
f ) 1A LR B4 T

a. -H bh. WvH
c. WnaH d. W A (=H)
e. (W a H) f. W—H
g, (~C)—=W h. ~(W—H)
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30.

31.

32

33.

i. H=(=W) J- ((=C) A Hv(C A (-H))
HERPFSWH. Re. GruFisyBIft&ifia “is

white” | “isred”, “is green” F1 “is a flower”,
MR ELZ S T HIaHh) T

a. Some flowers are white.

b. Some flowers are not red.

c. Not all flowers are red.

d. Some flowers are either red or white.

e. There is not a green flower.

f. No flowers are green.

g. Some flowers are not white.

{E i ff 5 Has, Loves, DogfiCatsy It N
ii] “has”, “loves”, “is a dog” #01 “is a cat”,
RS Faaf

a. John has a cat.

b. John loves all cats.

c. John loves Anne.

d. Anne loves some dogs.

e. Not everything John loves is a cal.

f. Anne does not like some cats,

g. If John loves a cat, Anne loves it.

h. John loves a cat if and only if Anne loves it.
AT SExpensive, Cheap, Buys#iSells4y #l1{
221817 “is expensive”, “is cheap”, “buys”
f “sells”, HiHEE#®RS F76)f

. Everything is expensive.

b. Everything is cheap.
c. Bob buys everything that is cheap.
d. John sells something expensive.
e. Not everything is expensive.
f. Not everything is cheap.
g. If something is cheap, then it is not expensive.
7 2 Identical f£. % iff ia] “is identical 0™, Hi
HiaEMs FylaF, EEIRE “equal”
LS.
a. John is not Anne.
b. John exists.
. Anne does not exist.

c
d. Something exists.
e. Nothing exists.

f

. There are at least two things.

M.HAEEEEE FImitEE LSk,
{P—Q,P}I—Q
35, AITA ELE TR e & 64,
{PvQ, P} I-Q
36. AR E T Mt E &4,
{PAQ,P}I-Q
37. AREXREE T ERitHEE & k.
{P—Q, Q—R} |- (P—R)
38, [ HH— A FERLOR TR 4 43 W 2% .
39, @ — 1 EERLILAND| Y fhEg [ 2%,

40. P18-25 B [ 8B LAY B 46 F B AR R,

i {1 R R X — e R fa R AR

wiERE EE =L

413 1]als

7i2]6 41516
508 708

®18-25 £k x40

41. B E18-267 fukbE AR R iR

" 18-26 #*]|4]

42 o H B 18-264p R I B R EE (R el 4.
43, @ 18-27h )k E R R,

B F M P
Lo
G K
E
D 1 o
N
HiE® ¢ H L @ﬁ:ﬂk

& 18-27 #5143

44. ) S 2143 po ko oo T E R el A
45, & c143dh pvlt R o e EE L i A



M¥sgA Unicode

HREAEROREET, i SF R — T 8ERETEET. RRENRLELAKRAY
ASCIl (American Standard Code for Information Interchange, ¥£REtriE(s BcHMD), K h
1284FFF (0~127), PR it hIskFiE. ASCURERIF LI/ NS FE, K
B, BT, AT SI—BIEHFER. ERXBASCHETFEY AL, FHREIHRA
§RASCIL, "ER A Fe [ BRrdfE T .

AT mRASCUFY RASCHUPEAHEAE (BALBHGECER LGS EEPEE
FIFFFMFFS), Unicodeths (— T EFIESHOEHLERRE) B rT7T - EHNRBG A%,
REEL M FTE, FHAHUnicode (G —FTF5iY).,

#2#), UnicodeR2FVWiFHE, 5#, Unicode 5tk ik T4F H4mis, H5ASCIIEY
JRASCISE 2 # 7. ASCHBLfER AHFA=Latin, EfYUnicodefd 52507 i% 40, ¥ /RASCIIH
fEFR ALatin-1, ‘EffJUnicodefd i &24{7i% H0, BA-1RFRT AR RZFERMAMEZEN,

L P lASCI J
| AsCil

ST |

84 I 84ir

s

Unicode |

% A-1 Unicoded 7tk

7EUnicode s A~ F R AT 5 i R32{ B . X FhERpDEEE 27 (4 294 967 296)
TFRFERMAS . X R TR RSk imd . Hpag i XA TR,

U + XEXXXXXX

Al Em

Unicode$t? ¥ /1~ 4m bt 23 [A] oy B BOF- . B 9 1647 P, X R EFK(TH65 536 (2'°)
AE. HFEmEo, REEML6fI2Z0, (0000),, FimlZ&(0001),, FE22&(0002),,, fnk
e, HAFEMm6S 536, BR&(FFFF),,, B FHAEWE X6S S36NEHHFS, HA2E-RT
Unicode4s %3 [a] FI &5 4 F0F 1 .

. XA %E2F&@ (BMP)

BAZEEFEE (Fm0) 2 MHk5%A16{Unicodeff 20, fEXA-FHE+ BE16fr
2% 00, Fi%iE# B U+XXXXPER, HPmXXXXREKI6ML, X4~ ik fkE X
AEIESFHIFITE, BT BTSSR TN (EZEE, HZRUnicodelT),

2. e dy

Unicoded: & H fth 1 .

CHBEIZIEEEE (FRE(0001),,) HHAHIBLEFLEFEBMPERIPMNZIES FREMN

¥ £ 15400,
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cHBREXFTEE (CFE(0002),) FdARE CFRIRN, 38§ ik &
—HRA—FEREHEER,

- SENSTRE®E (“Fii(000E) ) Al % ’T‘TH?IKLahnfﬂLahn | ep R ¥

FBFHAPEE (Fif(000F), FiEiim(0010),,) AFAAH A,

] i &
T SO

" - 2 4 w 9 m 8 p 8

£ g 8 € 8 8 g &§ 8 8
0000 JeA £ % 5 Fiii (BMP) 000E; 4 855k Fifi (SSP)
0001, $§8) £i% 5 Filii (SMP) 000F: F\ 45 1/ Fifi (PUP)
0002, A% o Fil (SIP) 0010; FLAH Pl (PUP)

5 A-2 Unicode=Ffj
A.2 ASCII

4, ASCHH A A Latingf & Unicode) — 43, "B #8 7 Unicoder [ /i 128 4370
(U-00000000F|U-0000007F ), LKA-18E T+ HARESRITF S, AWM RE
M T Unicode iy B X W 4, KT PRI 4R, #F Z(000000) 0% & 4~ Za 6% 0 1 i .
A2 T HEHIFFS R RREE,

FA-1 ASCI
Gahth T A hth L Aty TF it s
(00)16 Null (12),, DC2 (24)16 % (36),, 6
(01)16 SOH (13),, DC3 (2516 % (37),, 7
(02316 STX (14),, DC4 (26016 & (38),, 8
(03316 ETX (15}, NAK (27316 ! (39),, 9
(04316 EOT (16),, SYN (28)16 { (3A),
(05)16 ENQ (17),4, ETB 12916 ) (3B),, :
(06316 ACK (184, CAN (2A)16 * (3C), <
(07116 BEL (19, EM (2B)16 + (3D),. =
(08)16 BS (1A, SUB (20),, s (3E),, >
(016 HT (1B, ESC (2D}, = (3F},, ?
(0A}16 LF L1C),, kS (2E),, . (40)16 @
(OB)16 VT {10, Gs (2F ) / (41)l6 A
(00),, FF (1E),. RS (30),, 0 (42)16 B
(0D, CR (1F), us (31 ), 1 (43316 C
(OE),, S0 (20016 Space {32),. 2 (44116
{0F),, Sl (20116 ! 133), 3 (45)16
(10),, DLE (22)16 " (34),, e (d6)16
(e DCI (23)16 ] (35),, 5 (47)16 G
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(£2)

ity e B s it ws i e
(48)16 H (56),, v (64)16 d (72)4 r
(49)16 1 (57 W (63)16 [ (734 5
(4A)16 J (58),, X (66)16 f (74),, 1
(4B)16 K (59, ¥ (67)16 g (75)14 u
{(4C) L (5A),, Z (63)16 h (76),, v
(4D}, M (5B), | (69)16 i (776 W
(4E)), N (5C) \ (6A16 j (78), X
(4F),, 0 (3D, I (6B)16 k (7946 y
(50),, P (5E),, A (6C),, I (TA), z
(5104 Q (5F),, - (6D),, m (7B),, {
(52), R (60116 : (6E)y, n (7C) [
(53),4 S (61)16 a (6F),, 0 (7D}, }
(54),, T (62)16 b (70),, P (7TE, ~
(55), U (63)16 C (71, q {7F),, DEL

ASCIl ) — 224514

ASCHLEA —SeH MR FrE, X BREATE T

1) 3 — A mE5(00) o — PN AFHATEIF7F, W& —12EFH. ERFAEERMFRF.

2) Bl — A (E) e — 1 MERFFF, W — A rATENERF, AR F X FRE
BB 24 A7 1 .

3) B FRFQ0), o — A HTEN 7, BFTEl—1=

4) 44f5(01), F(1F) TR T/, ENAaHTE, RA2B /R T ENRIhEE, X4
o ¥ e KD 5o PR AR A e s DS B el 5 b o

RA-2 EHIFRAEE

F fig FF (4 ¥ FE
SOH Start of heading Dl Device control 1
STX Start of text DC2 Device control 2
ETX End of text DC3 Device control 3
EOT End of transmission DC4 Device control 4
ENGQ Enquiry NAK Negative acknowledgment
ACK Acknowledgment SYN Synchronous idle
BEL Ring bell ETB End of transmission block
BS Backspace CAN Cancel
HT Horizontal 1ab EM End of medium
LF Line feed SUB Substitute
VT Vertical tab ESC Escape
FF Form feed FS File separator
CR Carriage return GSs Group separator
50 Shift out RS Record separator
Sl Shift in LS Unit separator

5) KRG EA(41),JFE, /NS rEN6L) JFah, METHTF LR, KES5R/MF
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AEFH, XEWRE AR TASCIMEHFF— 1%, KEFERENENSFRZA,

6) KEFTHINSFRETRLS RE —(IEARM, Flm, FHARZEL),, mak
(61)15, ARMIMLARAFOL, EAKRTFHPZO, MieNEFRhREl, mERMME—FHS
ENEE, FTLAMRA BT S —-FMSEmmD, @k 7Nk E B mm(20),,, SRS
6, a2, FHANRGIEM4]),, = (1000001),, FFFafIgmiS&(61), = (1100001),, it
il % P I B 6L MO B RS B L,

) KEFRFHA AR ERG/NEFEE, XHAPHEERAFR.

8) +itHl¥F (0~9) I(30),JF4h, EXBRE WRBNEL - B FF LA EH K
MIVE A BB IE, RIMTFEMNPMEG0),, = 48, Filan, BTEASCIIHHIHRIDAE(38),, = 56, =
HREERARAE, ERMNTFEMNP K48, BI56-48 =38,



isgB UML

4 —@#iES (Unified Modeling Language, UML) A& —fh 3kt 74 Hrfnikit ey B
ftisE . @iTUML, Fef1a] LLAARER B RS R B . TR, 49:& %0 A SO i BT
REfFAYE. UMLIRL T A lal BkAIER, $RohAE, EmEB-15R,

pris | _one ]

Q R E Q %xmME Q th{EHE Q ArkE
Q Wy O ACE R
Q R&E
Q &EwyE

EB-1 UMLH[E
P4
DRPAR, CRARASAKRNGE, &40 R G ER.
2) HMAE, ERRTAANBELEH, X4 WEHRERER.
3) AR, CERTHRERGESOTY, S WEBHER. NFE, REEDE
2 e 2T
4 EAAR, ERRAGRMAERY, OaAEEMREE.

B.1 AP#HE

APHELENRENEGENE, ERAAGESE LEMMANARN. £HAEF R
A—#E, AFIE.

B B

TEEFEMNAGIETIHEN, AEESE THRENA WA R
PE. ERRTHAPENASRSG#EER., EB-2ES
T—AFRFAERF . F G E AN A SRR
A, HF. fTehEMRER, SRS MR T

T ) F
RGAT— A ThRE, Tl R TR R Gk L J g
e G B R A R ETAE R R, fEAESNE L f % __{ I
RLRGINAT. o
2. F#)

GRS EESRARNG S, BIRMELT FIB-2 i
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—AREE AL R R EA T R . 7E 1 B eh R B R T 2R LG

3. fish#

TTEh B REMAFENEANSE S, RATHELUBREEEE =, BEHrALER
#N.

4. £ %

XFZafrahEfMAHGIRMER. XREHTHEB RGN ELETRN., — N iTohE
alLAEBc A4, R —4 RE T #2417 h & k.

B.2 HWMiLE
SRR T AL, FRENIR R R S AR. 2L TR E R,
%(E

KMENZAOBELY, CRSTROSHMEANLER. ROTEL A INXES
B ERAETE. EB-3E A T BT AR E%
M=%k, A, o%cmss, xmeise LA | L oom | | am |
2 A %

e 5 i FELHE I R R i
AEEIG ., Kl 2 T It I FOE (b 18 3 S 7.

1. & Efe b )

$ B TLL & 65 B PRI R AR, R KA, RTE kAT
A R SR S . B4 T ARy Bk P ARy — S R

#B-3 2MTt s

A s
name: string numerator: integer

age. integer }Hﬂm%ﬂ SN T }Eﬁmﬁﬂ

EB-4  nE) A FF Sohiy wmkE

2. Fik

R eTUAY AR S ik, HikmeE— s (EH—A4H) EHS AT —
AR ERdRR. #Ez, —AHREETAE, BWEEZE. EBSERTRAHA R
FiER2, RYEMDG BT BRIRRRR A,

A a8
name: string numerator: integer
‘lige integer -‘ alr'l!lﬂ' fl!nur'rlmatur nteger :l ﬁﬂ
J
3 Hik "'_ ! (LT, Jiik

EB-5 PPy S b Atk ik

3. Xt
KRR A KRS BRI R, RBEMAMAREAKERER. MEXKA &EF, B
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EWMBELRF L, HH ETOHk,
RKERFTLARE : —3t—, —X %, X —HLXE. EB-6x T4/ EFMENRA—LX -
Bk, ERA—EE (BFEN—THR) WL -5TRE (1..5), AR, TEXAHT

i, — 1R —(LHEE., K¥F (KFEEN—TMHER) ARG ZEEMSEE (F43%
xig), fEXPkL ERES (%) fim, EPRE R T — e nLIE S TR,
e 1 4 0 1 P 1 e o1s .
i A Ak
1 3 1
. pP_fip e

FEB-6 3R % Kk
4. ;% 4L
ZAEETF AP MM ZE R RA SR, ZRTFRITE FAME L, FR4KT E

FrA AR R (RS, EEEEA A Ch— S5t (BHmAE). EB-TERT
AR ZAkK,

L 1 s o
-3 % . 7.3
a) AR R b) — A~ T- e kR Fi 4 B2k
EB-7 {Z{t (4k%&)
B.3 {TAME

ol E BoR RGP RIT A, RRFIODIFE, AUERFEGE: B ER, RE
. Wy BTG ) E .

ER

R SEEMIL.. EAMETEERS 7TREAMKR, mHERER MR (RIEH)
[I]: 05 SF

ML FHEAEFT M R TUARERR R, BREESHENX R &F, EHREE 5L
s, HTEARNSR, MRMEFHEER. EB-8E R 7 M2PersonL FILHT =X R

B.3.1

John:Person - Anne:Person Person

a) — 4= & Hlohnfyit & b) —4~ & HAnnef it ¢) — AN S

EIB-8 M el —3 L HI{EAY =T A%
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1. & Al
Eﬁ%%%ﬁﬁ.ﬁﬁ&ﬁ&ﬁﬁﬁ&ﬂﬁﬁnﬁgﬁ%ﬁuﬂﬁﬁaEmemﬁfﬁ
Personf1Fractionff]— %6 J& M F 7E 2 ohax 26 R MR (E

! .Ia' EI . 1. » :
name = *Anng” numerator = 7
aq-! =30 & #E 0 IH fl.enommator =23 Eﬂ 'PU [}:{

a) —-Personft & b) - ~Fractionfl] &} %

FEB-9 EAEFn{i A T-

2. F ikt
BRI AT AR & T iR E, AEDEE P H AR L.
3. 683k

EMEE S, BEEREXEPBRER —ALE], MHRTUIE SRS KR, HM
TERIL SR EREE: ABNSH. F T RR—THRIE D IR R &8k
. EBoARR—AMRIEAID A HRYUESEORER. S (EEB-6FFEAMRRE
AAEKARR) WIS BRI ZEE . SHEEMATLUER —EHRAER, EB-10
B THEEMNRERMETREFEAZ.

4.4 &

— A RATLAE B — T REZHB . HETURSAN—ITHREEE 5 IR
—AFf, HEMATLLAR S — xS i ik, &fa, SRTLLERHE B3 i #%
BH—AX%, HAREkEER, SKARETHEMA R, BRENREMGEEFE. &
B-11 %75 T —/~Editorxf & Al Printxf & % 3% T — T 4TEIRIHE.

<<stereotypes> e i .

FIB-10 X4 i) iy fE & EIB-11 M— R KA F] 55— RAIHA

B.3.2 R&EH

REEARETANSHRERE EEML., HRIEWN —FHEMNS5RRE EREL,
flan, H—AFFRBITHE, ERARERMNRERTH, —GERYLIEWR RLER 35/ &,
Al RES MR BB IR &

I &5

REMEEFER=FHFS, WEB-12FR:

IR & o ® <C> PSR 24
& [-ﬁmﬁ ]
© b e ettt

EB-12 REEFERANTS

() R E
H oA FEmiRE: FiRE, Si1RERPREIRE., FieiRESmAERRE, &F
BIEABEMNSEL, FEP R F—4. FEREEE R - LONRRBE SN EEN
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i, EEPRTLAESE, FARE#REKREMAER, REMNEFEEE L.

(2) i

EREED, R ERNZE., %ﬁﬁ%%ﬁ“ﬁﬁﬂm%ﬁ%m% Ak EAT
T—rRE., BEF-TRENERAE-THET, B -TRENERAGERE 4.

(3) A

RE R RERRER, ETHRDOEESFEERTIES FBE.

2. ¥#

EREES, HRE#HE-TFHME, ZFEEATLLZIHBARANTA. G, S
KATHE, EMARERDBRBFRE, FERTFHFSHRET, ZFFHE LT AR
THEELTHRIE. ERRAHET, BEFESRENEASH. FHLAILAEHEERSS
M. THERR T —7FHR6T

withdraw(amount)[amount<balance]

Mg —AF Rl &, AMRATRESTREARET S — 1 RE.

3. &tk

REERRME SR HkE, BRMNBBIADEHFGME, DERATHEERETR, &
WEE M BI—A A RFX N REERANSEE., MRERNREESY, CIHIEERE
SH, e (/) 585847, TEERT 1 sERG -

deposit(amount) / add(balance)
1 1
¥t e

g1B.1 HEB-13E .~ TREBEMN —AFERFF. XBEHANRE FFiRE, #IEIRE
aq-rpiaRE) . O B4 B E.

H{F1 B |
o—4 nu
HeE3

{4 IHE3 Iyl

FH-221E1

EB-13 R&EMAI—46F i

B33 WmFHE

WUFERR TR (RFHE) AE—BRFIENORL, ERFET, 8 (KEHE)
PERFIBBI , T A 7ERES: LR T iR, IR B e er.
5
WP L B RSH S, A B-145TR.
(1} frahE
DA AIRE S RN I G SR O RO . IR 2h oE SAHRR Y,
AR R A — 8555 .
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’: >
EE i S : I i
s

frah+#

gk
EB-14 Wi FEhIT =

(2) %%

W& (AR FAT N B A —FE) AV E], WRFERAR T RAMEL,

(3) KA ek

S MEEMNRERBLEE R, BrRBFEFH— 41 E25E, CANTH—1MEE
ERk, MR EAMRMAaTiTahE., EELRETHRAEMYR, BHEMEHR
AEEE AR R

(4) #4iE

MiEH B LOEE R, SR T Y88 E—1Ga) % s A Al , Hoits ek
ZWE, @ilin, mFE—XRE B —-DHREET —HE, EFFRE, EiXBREA,
&R, '

(5) {HE

HERER LWL E R, BaTHR (IrA#F) RMKE,

FB.2 EB-15% 7R T WFEM— 4 REaf -, Z60Fh 8 - MTAhEm=1E A%,
EhthErTHE: F—IHREBRIE-FELEE, HEMEHARHELE: —FK4ATHE,
TSR AR,

mW#fE ClassA ClassB ClassC

iHE1

it (14

{H.ES5 l

HET

EB-15 I F P i — 4~ o =

B.3.4 FzE

WA ERAR T — A E AR N o R — N B R — L AR R R, — a3
] LG B R A . G B SRR R, i h B R R — A B A A R TR B AR
OB, 7Emm SRR F IR R MG s B T BREFikithmfgmitEs. He, %
SRR B R RE R UF IR REH (R T), G2 EBERE Bl R dtiE s, XEEBaAHE (GF
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1) e,
H5
i) EEE RO S, anEB-16FT7R,

.
. s ’ RE (LK) [ 1)
© sk —— i

PEIB-16  ifish P b (i FTTF s

oy X liEE

(1) #&zh

EHREHEPN—L, RNARANERRR—1ED), EINEFEBEEN. —
A FMBRERIZS BT E -8, mRMENFEDFEEFMEAELE, k= w55
e 22

(2) ¥eit

Sk A EARLL, s E b A Fe R S KRR R, BEARR T AR .

(3) JFf I ANEE B

s E AR AR — R R MERA SO R B, &L ARER R RN —
MEEOCELEMOR (A41R). BhHEEA — s, mZE Ehyix e -2k
rh AT ERRTIRME, 2402 TR,

(4) 5 0 5

—NEHRA—ATRESR S . HERATUARBE R ESRBE. SEH—TRE AR
R, ZEAS ARG - 1TAR, ARAISEITHA SFAMAE SORERKM, FEMASH
MASEI~AL, BREA-ATHA.

(5) 57 XEER

— RN RAHATLRE P A S XEEE., 7 XFSRFMARZ N EBENFLE, @ik
RS 2R RRIE R,

#IB.3 EB-17E R TiEEM—F, @mahi2iiEzh3 KT OF7abet).

Eial

i fr2]

4
|4 431 % [ 4]
iE B2 w3 o< (L )
@ g

PIB-17  izh & gy — A1) 1- B
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B.3.5 ki

HEHE D E PRI R A R E M R E EE KT, A TR RS REANNRBDEE,
vk gt G zh E e, nEB-18FTR,

&1 M A g2

L 1]

[ ft2]

[B-18  ff fy bt Ay ik =) Pl

B.4 SLHULHE
L S R R AN SKBLAY . AT MR B R RSBl PR AR R A
B.41 HHHE

HEEER TRENARTHS (A fmenNzamksixs. AEREARRN/NER
EHRAD FRBIE &R, Fain i fcE R um A Sk B L& oam . ol CLEAE i iz b
HERFERE, BIEEANRXR, <<report>>, EB-198R T —/4{HE.,

<<g etAddress>>

W
]
................................ ]

FEB-19 £ f P —A~ i F

B42 EEH
Ao B M E7 TEEHEN&AT A, VAL BRER, BEKES AR ARNE
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gFor, —MNAMUEE—IREL 00k, EB-208FR T/ FEmicEE.

EB-20 ALE EM—HT



MISRC 9 X 18

EXFEREMN TR Z —2 R, 0 AR 2Rk — R/ D R R
Ko Eaibo iEMEs SRR S, MM LHRHRAEEEN, HRES
piktl. UASAN R E EAREREWAY FEM A R, SRk fC, &l T A —4
{57 TR R e X AR .

C.1 HRE#S
P A b 9 B T 43 R A T IC NG
CA1 Siksk

BREZASE TR kGAEEA Y, Hla, BiECIMERLZELLAlgorithmIF s, 5
R LAY £ % “FindingSmallest”

C1.2 BH. FHMRLEHE

ENTHERZE, —REWMSESESHAN, arEREMEERE, DIERKEEPR
Bl A Bk .

BxC {hEmIflF

%ii). FPindingSmallest(list)

HR: AR F s — R PR b H i M.
mifk: R

lﬁ'i‘fE: -‘{l..

FEN TP & 21T A 0T i Y [

smallest = first number

loop (not end of list)

{
if (next number < smallest)
{

smallest = second number

}

|

Return value of smallest

}

1. A&

HERAXREHRESRMA 2MREED., ERRTEEFNEEERS vhE, HEmA
MR, BikCld, HRIEMULPurposeFis, HTAZLRIZEAM,

2. A4 &

BIREMEYIH THEM AR BR R, flan, BikCid, FE-BREETHMF.
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KRV-F & 5o

JREESFMfH TRESEm. Fla, hiFrRikssITEN s,

4. i5 E i

VA AETRELMIZFHEZER SR, mEEREEREEAE, MEHH TR EE.
BLEC. gk [|{A 2 1 71) o fe /ML

5.5 4)

IBAVERREC IR AYARE (A, WA . fd, SREEMIERIER ., kEiEA (FEHhisn)
FRIEES)) RN . REIEUNARELUIFES (EHFES) Fih, LIAFESER, 4%
RERZASHN - HREEQFER. HTFXPTEE, ROEIFEEE-NTFES, &R
A—1THES.

C.1.3 EfLH

Niklaus Wirth g k42 tHE5 b BB AN, {45 KT BEI R S —MEFEH . N
B, EBEMER. RLAAREDL BB EX ZfEARLEN, XAk TFEENTH
ES. G, CIESHRIEHTEES Hwhile, do-whileslforsk L,

1. W A4

T3 R — R0 PSR A SR AT IR . (RO A F0 Ao i 4518 1) 2 SR T P AT
FigEa), i Hap B AR BRI AR FES, EHAREMS R, FEETER
L REBMELEFIBENA—ITAD —1HN0, Hk, HEEERM, &80 P R
BFakeEdhfr. HEEmReTLLUADIZE &R — ISR . mBikC.2RR.

qHEC2 nF

x «— first number
Y = second number
Z +— XXY

call Argument X

}

2. & #%

EFIBEAUHRE PR ET®S. MREDEIERIZRERT. RZ, &EDIINBRE.
2 WK RIE R W ERE (if-else), 2Rmi, ZHAIE SRS RERE, ARG ETHRMK,
PP S M4t 5 2RI, anBEE:C.3FR.

HiEC3 &EMGIF

if (x < y)

{
Increment x
Print x
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}
Else
{
Decrement y
Print y
}
}
3. a3

fRIA AR AR B E 7. AP AT whilefg3F. E&—FEMIKTER; Hh
sEa U, FETEI EABATAT T RO, REFAWRE, BRI, BikCak 478
007

H®ixC4 M@FRIBIF

Loop (more line in the file Filel?)

{
Read next line
Delete the leading space
Copy the line to File2




MsRD %5 M &
SR R R EE TR, A MRH TR, BESERF IO,
D1 SHERS
BID- 145 H T &5HE b E R & RS,

] Lad T

fr B R i e A8 gk bricin
¢ (+) ——‘
Rk ol i ¥

FED-1 S5

D.1.1 HWRHFS

SHETME-THERREBEN D8, HEOATHECHRAESN LT
(ED-2),

Bira

B |
j : =
o S E I e
-

#D-2 Z5HEa il -

D.1.2 SHEPRYER

ED-34H TR A HERIEDFAANERTS . £HEMRE (exclusive OR),

ED-3adh, BBRAGES T FESfunf SHEEH, FLEEHENIHun; FREAR SR
Wigkit fun, FELSHEDXFMERH—EBEAE, HFRCBREEMR T EREMRE —FEHL L,

ED-3bft MM h k. XA TFF, Bitkselect AAFIBRHITHEEE. &
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AT —tselect HANA MR E PRI — D HIRM . X0 e, MAfrkal B4
—A T B — AT REARAESRZ AR + S8R,

BLIEZ RS 2 A B b B A — A Bibk X R TR JL A AW 1 S (A A
AFEHESRAIN L. ED-4R & 7 — Ak FEiEs, ERImE A IHNA R R B,

A

{+) selectColor I
. s I : I | (+) (+) ]
a) FfF b) sk mmed||NM'M.| otherColor I

[ED-3 Sy rh ki fD-4 —ANEFERI T

D.1.3 SHERHER

LRI/ — T RFEMAFE N ERET RN, FFSIEwR R, FrsastE, K
e ARG EREE, B RERERERNERTS, B2 ERIEER, mED-5aff
e B—FRLHTEER, MED-SbAR. M L&A, WfEwhilef§i R, AFETE
iR MR RN S HAEEESE. 5— 0, SRR ER &ER, mitif-elseiEiGHA,
MifERALES - REFGNEVELEEL L.

EID-6 % it Processy B AL, B FZHI0ER B T, ExA-F4, BFHiE
)40 & fiProcesst, FFH'EAMH =/ BhA, BRIC, TEIRMARAGEBMNSHEFRE,
A LI = EEBAGEHTHIEE—T.

AI select .

(s
fun I A [ Q
r- B C
a) {fE b) 4 {1 LI _I _.I

FID-5 £ty i 5 ED-6 —A-1EHAf T

D.2 RiE&EHME

EE R REALE T, RAS L e, ED-2h @, XFHNEHTEF A
(main) fi1& =A~F#ibk. initialize, processFlendOflob, FZMEM AR ARIHIN], & L#E TR
Y Hinitialize (¥D441L) . WiEIEEl)E, A Hprocess (BR%GERE) . 2 EREAALFR L RS R
5, E¥0HFendOflob (W2 THE), HhiFin, IebsbbE ey i $oe N A3 A R

M E BT 8 2wl it process A B, Y processi AN, EREIAMA, B, C, HA
BT ES RN, BRITERIEITiRiatT. ARCinzfTh, ERERFAMAAITIA2, 52, {EBH
oM, TEARTHEA RS WINME 1.

BE, BFEERR—AUREERARASIAAEE. XEREERFFRRER >N,
SESX SR B BT A A bl , EES M AR BoRX LA . AT BRI RIS,
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FERER A T A R R A Em — AR, RS A SRS TR, X1 e
B R — . MBREFREZEORETHK, ETFEW MG, ML —RREEIZER Fmmk
=T T, EAMEMED-TH R, NEIZERFRIAN R M5 # B T — A% i Haverage,
R, VRAETRE BT AL R — A4~ 5 M A~ 7 68 B E A 6 B

ED-7  [a]— Ry — 26 3 0

D.3 Z5yEAN

FAFEA T B8 T JLAHM .

» S E TRV EIEMCER T — R P R

< JRTE ) A F R R T D e B A

- EEG RS RBER, RAEMRR,

o AR — B EREAG T M m — FOW ) R g sl — R PR

» BUE R APRE A AT kR, BAnRAER, W45 4.

s FARFbR S R H M e, i RRbR S R K A .



MISRE fo/RICEFDEIE B

E1 /R

TR TR DA ORI TR A A BRI B, XA REEARTHENFNES, Zit
TN th R AL W R A S B 8 A i i

E11 B8 TENEHEH
PEAR ARACE T AE W R, RS TF,

S 3

HAERATHERIFN0, HHY T28E, 0/ T2HR.

2. %

fEMFE (dox, yfnz) (KELE, Fin%sHER{EOHK],
3. H &

BAMER = EARETEF: NOT, ANDFIOR, MR 5|SERNOT; ER—/haFxr
AND; fEf] + SF&ROR, #NTHR:

x' — NOT x X . ¥y = X AND ¥ X + ¥y —= XO0ORYy

SRR -ANEAME, e - TREHE. B TSR ANOTE 41— wEi i, 1
—/ME. BShFA- (ANDIIOR) £ miz®A, WMAE. R aEFEELEER,
FATTLLEINAND (fm ) F9RFr AR THRES.

E1.2 FiEX
FEARMTZAET, FRMERAAS, FTHEHAZM/RERA:
0 X x.1 x + 0
X+ 1l + ¥ X.(y + z) X + Yy + 2 X.¥.2.t

E.1.3 Z8I
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TEM X —ibsr, AT B LR =MHREIESC, C++RlavaSMHIF, %k L4
X = RRRIE S RIET B,

BIFA XAEIFERACIE SRR AR IR, FTE—4HH LA, (ERARK LN
printMonth, B RREGX A HRIFF 4R KALX A ARSRBHEARIA . Xk 4TEl—4 8 — 4
ABRFREMEN, BFEIET T ERF. REMER,

BFF1 BT —1TBRE LA

rx Test driver for function to print a calendar month,
Written by:
Date:

*/

finclude <stdio.h>

//Prototype declarations
void printMonth (int startDay, int days);

int main (void)

{
//Statements
printMonth(2,29); //Day 2 is Tuesday
return 0;
} //main
/* S ——— printMonth e EmaE e —————
Print one calendar month.
Pre:startDay is day of week relative to Sunday(0)
Post:Calendar printed
*/

void printMonth (imt startDay, int days)
{
//Local Declarations
int weekDay;
//Statements
//print day header
printf("Sun Mon Tue Wed Thu Fri Sat\n");

//position first day
for (weekday=0; weekday<startDay; weekday++)
printf(" ");
for (int dayCount=1; dayCount<=days; dayCount++)
{
if (weekDay>6)
{
printf("\n");
weekDay=1;
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} //if
else
weekDay++;
printf("%3d",dayCount);
}//for
return;
}//printMonth
Results:
Sun Mon Tue Wed Thu Fri Sat
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

=
GIF.2 SXAEIFERTCH++h— PRI =14 7K, FlFhERT —AH=AEAK
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BEFF2 fl2. C++&wiEE

class Polygons
{
protected:
double area;

duble perimeter;

public:
Polygons ( ) {};
- Polygons ( ) {};
void printArea( )} const;
void printPeri( ) comnst;

}; // Class Polygons

TR s================= Pplygons::printArea ==s==s===================
Prints the area of a polygon.
Pre: area calculated & stored in area
Post: area printed

*/

void Polygons::printArea() const

{
cout<< "The area of your polygon is" << area <<endl;
return;

} // Polygons printArea

/* ================ Polygons::printPeri =======s====s======
Prints the perimeter of a polygon.
Pre: polygon perimeter calculated and stored
Post: perimeter printed

*f

void Polygons::printPeri () const

{

cout<<"The perimeter of your polygon is"<< perimeter << endl;
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return;

} // Polygons printPeri

class Triangle : public Ploygons
{
private:
double sideh;
double sideB;
double sideC;
void calcArea();
void halfPeri();
public:
//initialization constructor
Triangle (double sideAIn, double sideBIn,
double sideCIn});
}: // Class Triangle
f* s=============== Priangle::Triangle ==================
Initialization constructor for triangle class.
Stores sides. Calculates area and perimeter.
Pre Given sideA, sideB, and sideC
Post data stored; area & perimeter calculated
*f

Triangle::Triangle (double sideAIn, double sideBIn, double sideCIn)

{
// verify sides are walid
if (((sideAIn + sideBIn)<=sideCIn)||((sideBIn + sideCIn)<=sideAln)
|| ((sideCIn + sideAIn)<=sideBIn))

{
cout<<"Invalid Triangle\n";
exit(100);

y /A

// valid Triangle
sideA=sidelAlIn;
sideB=sideBIn;
sideC=sideCIn;
halfPeri();
calcArea();
return:
} //Triangle initialization constructor
¥ ====ms===—====== Priangle:icalcArea =========c=o=so==-=
Calculates triangle area & stores in base class area.
Pre sideA, sideB, sideC, & perimeter available
Post area calculated and stored
*f
void Triangle :: calcAreal()
{
double halfPeri = perimeter [/ 2;
area = (halfpPeri * (halfPeri - sided) * (halfPeri - sideB) * (halfPeri - sideB})
# (halfPeri- sideC));
area = sgrt(area);

return;
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} // Triangle calcArea
e ================ Trianqgle::halfPeri =========——c======
Calculates perimeter & stores in base class area.
Pre sideA, sideB, & sideC available
Post perimeter calculated and stored
L
void Triangle :: halfPeri ()
{
perimeter = sideA + sideB + sideC;
return;

} //Triangle halfPeri

J*
Demonstrate use of inheritance.
Written by:
Date:

«/

#include <iostream>
#include <cmath>
#include <cstdlib>
using namespace std;

#include "pl2-03.hH" //Polygon class
#include "pl2-04.h" //Triangle class
int main ()

{

count<<"Start Polygon Demonstration\n\n";
Triangle tri(3,4.,5);

tri.printPeri();

tri.printArea();

cout<<"\nEnd Polygon Demonstration\n";
return 0;

} //main

Results
Start Polygon Demonstration

The perimeter of your polygon is 12
The area of your polygon is 6

End Polygon Demonstration

|
BIF.3 X -ABREKEURRAGT. BF2Mlavalf S 5N, BR T JavaZmiz il
WA EXIE (BIFF3),
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/*The program calculate the tax for a family based on the following formula:
1. For each dependent deduct $1,000 from income.
2. Determine tax rate from the following brackets:
bracket taxable income tax rate
1 <10001 2%
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2 10001 - 20000 5%
3 20001 - 30000 7%
4 30001 - 50000 10%
5 >50001 15%
Then print the amount of tax or the refund.
Written by:
Date:

*f

import java.io.*;

class Taxes

{
static
static
static
static
static
static
static
static
static
static
static
statie

public
{

final double LOWEST = 0000000.00;

final double HIGHEST = 1000000.00;
final double LIMIT]1 = 10000.00;

final double LIMITZ 20000.00:

final double LIMIT3 30000.00;

final double LIMIT4 50000.00;

final int RATEl = 02;

final int RATEZ = 05;

final int RATE3 = 07:

final int RATE4 = 10;

final int RATES L33

final double DEDN PER DPNDNT = 1000.00;
static void main (String [] args ) throws IOException

L}

//Local Declaration
int numOfDpndnts;

double taxDue = 0.0;
double taxPaid;
double totallIncome;
double taxableIncome=0.0;
double totalTax = 0.0:

// Instantiation of streams

InputStreamReader isr = new InputStreamReader (System.in);

BufferedReader br = new BufferedReader (isr):
//Statements
System.out.println("Enter your total income for last year:
totalIncome = Double.parseDouble (br.readLine () );
System.out.println{"Enter total payroll deductions: ");
taxPaid = Double.parseDouble (br.readLine () );
System.out.println{"Enter the number of dependents ");
numOfDpndnts = Integer. parselnt (br.readLine (} );
taxableIncome = calcTaxablelInc ( totalIncome, numOfDpndnts,
taxableIncome );
totalTax = calcTotalTax (taxableIncome, totalTax);
taxDue = calcTaxDue ( totalTax, taxPaid, taxDue);

"

printInformation ( totalIncome, taxableIncome, numOfDpndnts,

totalTax, taxPaid, taxDue);

}/ /main

/*

m—mmmemememe——e EaleTazablelne —————=rmeeeceseeseas————

This function calculates the taxable income.
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Pre: Given -income, numOfDpndnts
Post: Returns the taxable income.
*/
public static double calcTaxableInc ( double totInc, int numOfDpndnts,
double taxablelnc)
{
vy Statements
taxableInc = totInc - ( numOfDpndnts * DEDN_PER_DPNDNT) ;
return taxablelnc;
} // calcTaxableImnc
[* ============= calcTotalTax ========================
This function calculates the total tax.
Pre: Given-income
Post: returns the total tax.
*/
public static double caleTotalTax ( double taxableInc, duble totalTax)
{
// Statements
totalTax = bracketTax ( taxableInc, LOWEST, LIMIT1,RATEl) +
bracketTax ( taxableInc, LIMIT1, LIMIT2Z, RATE2) +
bracketTax (| taxableInc, LIMIT3, LIMIT4, RATE4) +
bracketTax ( taxablelInc, LIMIT4, HIGHEST, RATES):
return totalTax:;
} // calcTotalTax
/# ============= calcTaxDue ==s=============c========
This function calculates the tax due.
Pre: Given -tax paid and total tax
Post: returns the total tax due
*/
public static double calcTaxDue ( double totTax, double taxPaid, double
taxDue )
{
// Statements
taxDue = totTax - taxPaid:
return taxDue;

} // calcTaxDue

[ *
This function prints a table showing all information.
Pre The parameter list.
Post prints the table.
*/

public static void printInformation ( double totalIncome, double
taxableIncome, double taxablelIncome, int numOfDpndnts, double
totalTax, double taxPaid, double taxDue)
{
// Statements
System.out.printIn ("\nTotal income :" + totallncome);
System.out.printIn ("Taxable income :" + taxablelIncome);

(

System.out.printIn ("Number of dependents :" + numDpndnts);
(
("Total tax :" + totalTax);

System.out.printIn
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System.out.printIn ("Tax already paid :" + taxPaid):;
if (taxDue > 0.0)
System.out.printIn ("\nTax due:" + taxDue);
else
System.out.printIn ("Refund :" + -taxDue);
}//printInformation

e ============= bracketTax =========s==============
Calculates the tax for a particular bracket.

Pre The taxablelncome.

Post Returns the tax for a particular bracket.
*f
public static double bracketTax ( double taxableIncome, double
startLimit, double startlimit, double stopLimit, int rate)
{

//Local Declarations

double tax;

//Statements
if (taxableIncome <= startLimit)
tax = 0.0;
else

if (taxableIncome > startLimit && taxableIncome <=

stopLimit)

tax = (taxableIncome - startLimit) * rate / 100.00;
else

tax = (stopLimit - startLimit) * rate / 100.00,

return tax;
} //bracketTax
}//class Tax
Results:
Enter your total income for last year : 54000
Enter total of payroll deductions : 3250
Enter the number of dependents : 3

Total income : 54000.00
Number of dependents : 3
Taxable income : 51000.00
Total tax : 3550.00
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H.1.5 &

TUR R LA i & FhmiD B R 0B, % ik &l it 6 8 TU % e N s B B3 A 11 A 0
Ayt P ol AN TU A% bu e . B IOE 0 2 P A B bR R A I Sl 2 IE B IR . T 4 LA A S LE AR
AT EE LA Bt FE A (-t AR AT T RAS R eV A 3. BIH-20 5 1R —Rite .

%% BlcE
PR

1aiEs s
w#% |

Aol ik

Y

PIH-2 — /40 2% Fa ik ad a8 M s by
AL 4aR0 2805 B A 3E . REBED (block coding) FIEIHEZRTE (convolution coding),
AMFd, B2 THERGEN, BEhEmILEE 2, B TARTEE.
RINATHRAS, DRADESHARRHHLE, |
gl (i FBEOEEL, IEmPA7EM K CHhiHER.
H.2 R%E

fEtR g, A HEIH. 8o b (BHekteFr), FRODMIEF (dataword), FA1458 1B
n Ertaxbeds, S/ ER =k + r. BB LbRRRFRAHTRE (codeword) , FRSM I r b=
gl PSSR e, WAE, BaER —HEWE T (840 KAk fi—4HibT
(BAKANAn), XEREER,

i A AELSEy, FRATPTLABIERZ'N B T4 & EHaY, |ATTLACIE S THE, H
hn>k, FFLUGSFERI A RS B K FEIB A nIRES H . gDt A — X —/), RIS
B N R REMIED S, X ERNA 2 2R AR, Xl Eh oAk
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k¢, EH3EBTXFER.

| [t ] [Cbese ] -
g B2 AT RERY ER 2 A ATREMTIS 7 (o S22 A )
FEIH-3  Shgfideh i) i Fud

GIH. 1 RiZHE R — A8t AR (k= 8), XH A2 = 256F I REMI MR F4 &.
R M2 TS (r=2), BoEATHREMBFRIOLS (n=10), £AATREMNDFEHE
220 = 1024, XK E A 1024256 = T8 FRITLBAY . AKX LIRS F i fEl, A
L HEWCE R AE RS R T . |

H.2.1 $FiREN

B A o] D SR AG MBI A2 SR T 2R A & fk, TS0 il A0 MU L J5 4 B 308 1Y
T,
D) #ER (KAEkE)) AL TR,

PANEY SRS A O
EH-4 B~ TR eSS RSN P AITER.
kg Hel %
4G 25 Eh 2%
@E kEE4F
1 e
| BEE
E%
AT SEfE

PH-4  Begabrb pRE AT B

Sk (o P A R 2% B o oh B RS T, Ak AR R A GRADE L AR (femitik). &
— A B B A R e o R BB AT BB 2R, RIS F 5 — A AATD T 4
W, WiFwiEle, M AEERF AR RSN FERE TR, ERBEFR.
B, MmEMFEGETRPZRHE, MERFHRTERET AR, ok
RARASI K, Ft, XFh4Rid RRER I tbirraie, [ —h05 HAY % Eulrea ik vl AE

6 W T A S W k.

FIH.2 (Ri%k =2, n=3, #H-1gR [ BB FHE LN FENTER, X_EEEEMEK
W HIAH ., FEBNE D Rme M — g TS H— B, ]
FH-1 #HiZENES (FHH.2)

e By I K e
00 000 “ 10 101

01 011 11 1o
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Bix kX &L FOIRmG A0, RGO ELERBWUE, BETIIHR.

1) BWCEHCRI0N, X — AT, HUE AR R 01,

2) fEfefmind B, MFZRH, BRREIMZ, hEkRiREE DML ZRHT, X
RIS FE, FLLEHER.

3) fEfefid 2, W FZRHUL, BKEIMAE000, gt ikiA LMt R ZRHRm, X
R AR T, BECE SR P IRIUBAE 700, PELERZ BRI E B B iR R v & L.

SR ISR S AR QT R SR, RTINS TREMARARMER,

H22 $iRYE

BRI IELL B RAC TR £ . fERREIS, o REE Ml SR 52 1T
MY ERRAES, BRKETFEEER (FUEM) KXo ke FEEDF. S#iRemmt, €
HIRAMEFRNFEEZMCALLS. BEH-SETR TRBOERIRMEFRIER. RIOTLLE
HEME SHREMERRR, (EERSFEESNDEANEERNE L,

o REE BE
HF % i 5 2%
KECHE | Sedlor [ s ] wiess

A

| ks

Y

ntb 4% | B ]|

PH-5 FEiREE b gD FiRmd & A4

BiIH.3 X FIH. 25 IE L TT R Eesr, KB BRUHE GE G TEA Fnil 35 b (% 15 B i ATl
TEIERER, AL 2ELFr a0 E3ELRE A, M RSHLIF IR - REIRAI& r 8 4n{ ik

A~ §5 5

PIUAREA . BUERNTS ORF IR A EMBES . RH28 R T I8 FIT, =
FH-2 SFRYIERG (HIH.3)
kil M F R oy
00 00000 10 10101
01 01011 11 11110

[RicEEF2£01, kxE@EdERERE (REMARE) B THEF01011, WMFEERT
B2, #iav201001 (G e kA THRIR) . Bk, HBlHE R n
FAERP, XEHRAHIREE (YEZaT4MBiTiE) . RUERR R - thfeZ R,
{ile AT 371 S s 25 8 2B A B ) e

D e FIRE s 5 RPE AN F i (01001500000), B4R MELREAIE, B
LA N A B — I F A Rk W T,

2) HFRIFFAIRE, LA FA fERFE P HIE ML F,

3) BT HERRPNE 1 F, BAHESEERNGEFERA—sRE., Sl
FO1011%#: 701001, J@il &k, &3IHEFE01,
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H.3 ZitiR4mED

BLAE(E I A A SRR JL T #0 o 2 PE R4 AD (linear block code) Y18, BiR#MN 52y
\ERIAR S B SR 2 BT LA A T A E AT, A PR Oh AR 5 08 75 B Ve 4 b Fo S BUAR 7R IR A .
Bk, A REL ARG,

St R IR TR R R AR (R i % Fosk) Ay iR, xEmilEh 7448
HITa , B lE b — M HEERRE L, M TR e R, SEhBRLERPHrA
A T RSO T (B2, MIFGHIHIgM) FAE Bih— AN FML R,

ELHREES. EEATRANBFHITRYER (XOR) £R5—1HHEF.

BiH.4 Tl E — TRH-DRRH-2% g0 & 8 T2tk g .
* EAEENTSEER S T RS0 WA - A EMNE T, FrLARH-1d R

LR RRD,
o FeH-2H B A Lo P 4B, A1 REE i b A~ SRS Y = iz TS AT A 44 RD
¥ |
—ELERRT

FeA sk & — b2 P bh 4RBD , X SbggR 2 B AY, oL FNGEIR A 5 % Bl 4unl Fo ik ol Bk,
e & ENIRIERE.

L. & 318 45 35 40

o, VS5 68 1 Y AL T 4 D AL T SR BT RS R S (simple parity-check code), TEMSAGH,
kEb R B IR 7 ke 28 pn A RO, sxHa=k+ 1, FIMILLEE (FRAFBAEEL(L) pimEF
B R, RIS AR RN ES TR ISR h . BARFELANIEEIN
BECHA L BN B FHSEERE .

BREFEEEDE—TRIEFOEREURE, Han=k+1,

B (FH-1) 2 AU, bk =2, n =3, EH3PMILR00 45 27 (BEIS
i, Hik=4, n=5,

F®H-3 BEAFEKEHBCES. 4)

Bl LS i Bty oF
0000 00000 1000 10001
0001 00011 1001 10010
0010 00101 1010 10100
0011 00110 1011 10111
0100 01001 1100 11000
0101 01010 1101 11011
0110 01100 1110 11101
0111 011 111 11110

FEH-6% =~ T 4% es (&iFkammy) MiEidss (BlomRfy) f— 4 wTReg i,

SRR 25 {8 F — At 8%, i g Atk R = — Rl AE (e, a,, a,flla;), HHK
Lo AR BB G (ry) . BABFRAT BB TSELRFRIRS . hn_b A2 (R B0 (7 (ERD 5
e LA E O RS, B E AR OB Atk EE g e (882), S5 R mkE AT B fr, #H
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EPA
r, - a, + a, + a, + &, (FE2)
il 1l &
B+ i 3% PR Bl T
l“;lazpl ey Wm
. A4 A4
biLhd
S
wmEs T
-
'YW
l A R fir
YYvy T 4 ke :
la.a[azl—fj |aui-"a; AL Jic > b, h:]!"n ]bu&l
'El!i'i': ﬁqr_}_:

FIH-6 5] g ar 8 B0 A At &5 R R &%

i LB H A%, S5RAO: mBIREH DI, &RE., EFEMERT, B¥dl
HOFSE g7 30 kv

KokEFORW T, ZMFEFRME R RS R, FUCE R — N SHRRYE, R
W R A& 5 AR F P RV B R MR HERY 3, ME— ARV . ik R TESH A Lk AT,
iR HLEF, MOARIEF. MEBEURIS T IR A 2B, BIEFA0, G,

s, = b, + b + by + b, + q, (Bi2)

BIEFAARTREANL, BHEXTSEKEmREER G, DL e x5 J py 8 505
FKHAH e, RERTLARR . EFSdEardifrizo (BIE®HD). Ex%, BRIEFufs
KR A R EH AT B (decision logic analyzer), WURFSFEFHIRAEIR, BIET A0, R EH
BWNFEhREES s ALFENEBEY. REIEFA, ERFh—EAEIR, LUREE
HMEF RIS, iR TR G,

HIH.5 ERAE L mpR. REXEMEETFRZI01, HFEREMIE(0 +0+1 +
Dmod 2 = 1, ‘CH#HMBIEIE AL, FHik, MEIEFOIERAMSE 10111, euikiEHEI
#. BEETHSFHRE R .

1) oA, WA 410111, BIEF£&0, BdR1011# 1=,

2) RAEHLLEFEER, o Ta,, AT AL10011, BIEFAL, BiEFiA I,

3) A CALLARENIR, & T A REIr,, BWMFEAI0110, KIEFAL, BIETE
AOlE, &, HTHSABEL, FRERmHBAAELFm G0 E, BrELE AR T Akl
FESEA AR, (BB b2 A .

4) *’F”F&iﬁﬁ‘i?ﬁj’rm ’iﬁ:"\'%ﬁ&’;@éTﬂh %L&quﬁg%ﬂjoollﬁo FIE 20, g+
Q0N ZEE e E e o, HE, XBHTEEFME, SR riRnoid . BadrEes
U2 VRO 25 A REAS I H 1SR A EE R . BYIR EAHAEI . S AYBLE 740,

5) =4 (ay, a,fa,) B THEIRELE TR, BUFIMNGTA01011, BEIEFHL, i
FIRAGIE, xEWARRTEEERERIEEMH AR, bhEEMEEME ISR B

- ERHARRTERNH TR IR,
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2. S uf A
RS 2 £ M SRR I T4, 08 T 50~ HEm .
n=-%k.+r fln-= 21
KR B 7 AELRREL, 2R E, n2 i pItbrst, X R RS HES M
tH Zakr— 1 ez, #ﬁ%ﬂlﬂi%ﬂi(“l)ﬂttﬁm’éﬁﬁé
ﬁ'JH 6 — %I (k=4, r=3%n=7) HEIVHLPIHE SR, FART =4+ 3507 =
:zﬂéﬁﬁ%‘*é#‘-ﬂmhﬂts 1) = 2EEAFRIEE IR, HFRERCIE(—1)/2 = 1LLReIEE IR, |
Rﬁﬂﬁﬁmﬂf‘ﬁitﬂi’d: BHIEHE., AXEEZELR, iFZWData Communication and
Networking, Behrouz Forouzan, McGraw-Hill, New York, 2006, | 531t iZ BHRLAY
—A %8, AWML (cyclic code),

H.4 &3R8

PR S FL A A M O Bk Sk M S . TERERAG e, ANSLRL B PRERAE(r (k%) ,
MEERA B, Glan, 101100048 —5, FWANEHRLEE, 20110001 ik —
AR,

H.4.1 fERTREE

FATATLAGIER RS R A IE SR, B2, FrisEmEis a8 7T AN FMEE., & B
] it i e — 2P CHER TR KW (CRC) AR, ‘AL LANFIWANIX BEM R,
FH-4E /8 T —/~CRCIS A . Fl1al LA G Bl ix 4~ w00 2% YR M Fn 06 R 45 1.

#H-4 CRCH, Hk=4, n=7,r=3

e s T Bty (T
0000 0000000 1000 1000101
0001 oooror! 1001 1001110
0010 0010110 1010 1010011
0011 0011101 1011 101 1000
oioo groorn 1100 1100010
0101 0101100 1101 Lorouol
o110 0110001 1110 1110100
oL OL11oLo 111l 1111111

PIH-7 8 7R T 4w &% FOiERh af Ay —Fh el RE ik it

fEEH- TR %S 3, BT Aktekr GXHEARE4), WrAntbdy (XEAZAT), BdEFH
fAilmn—k (GXEE3) 10, BIEFHIA/DBEMAT . XnbbbraE Rk AL EF . Ak
e (E T JCE KHIBREL, K/ hn—k + | GXHER4). £ E R E2ER Y R 3HR F B
CABREC, dhESE, i (rrr) #EEIMEIBAE T, I T,

TS &% F B T REHUARIRS F, B nbbFef)— PRI BE A A &, 1 E S kg
B —AEH . TS EMRBOE ek GXHEE3) EFSPIRIE T, BEE AR ER
¥rdER. oS BARRMAIIEE: WREIEF 240, WAL FH B A4LEr e Z AN T
(MEFEACEEIR), W, AL EH (EHiR).

l. 45 42 5

IEHRMEFAE — T RIS, WSSREIEF, HHn—kI0 RE, REIEY RV



H A R A= 2 JE 387

T TERLARR S, anEH-8FTR,
ik 4

e Er ipi
ekba

b 4
0. d. do gy
]ﬂ‘ﬂfj[], o b
Gy dy @) Ay FafFg

il

EH-7 CRCH3HL 2% f1iEe s

EEXAR WA HFERD, BATEELIRIERARRI0, f5k6, xRz HFA
“iEwlPRik, EMPFERGHITIEE T, EiX

ik, MiEREE ARG GRRm &ﬁﬁtﬁLﬂ
FEHIHEMRRER), XERBERAF o :
Wekik, RMONG. RN A EAT .
HIRREE A 15 7 L 23 B TARPPE. e oy Rl |l
MORIERM LT, HEELEE, K 1o 1 B
A BS54 R (n 0100
PEM) LR X THIRBMmMAENS. ool
wm—Hh, BN RIES kR rooo
B AR T R RGE, B B TAEE R ==t
(%) B3t (FEXFERT), FE—4 DDOOD
WML v T ok (W EH-8) JE R4 73
MIKEZE, BT - $HER. kL ]
Mgk A EAREERIICEN, B T
MR R (RESh s AT @ s
e ot — 420, 5 Hh AR RO A2 0,
04 9 A7 (i AT AR T el FefiTikis i M-8, CRCREMERFEVRRES

THER., Z(IREEETREEN (), r#ir), EMNSEEBMEEREF EsbEKR THRF. REE
FERMAAE . OB A LR, TEREATS P JE AR

2.4 H

el RSk, RS % FHEIREREG. PR REERIET.
REEF240, XHEEAHIR, BT MEERIMNF b Bk, Flic, &0, B
MEEF. FHORRT AT, ZEERT iR R AEREIEFAIE, #IEFH000, &
PR T A AR iR R AR 0L, BIEFAR20 (EAR011),



fit & H

Myt o0 1f1 10

i1 0 0 o1 0]

Exik l Pz i ‘

1010 1010
1011)1001}19*—{M’}= 101‘)10001104—ﬁf§";'.
‘IUI'Il 1I]1'Il
010 1 [, R T T
000 0 0 000D
101 1 11 11
1011 10 11

L | L
0 00O 1000
0000 1011
[o o o] we et 1w r
R Zreetetn [ -

EIH-9 @ Fpf ol FCRCIERDS 2 b AIBRE:
3. K

EE A RESBEXER B0 2 inf EEEm ., T EMBAEA RS IEREME, Hixs
[ S A5 EE .

H.4.2 {RIREAIHELE

BANCLAFEHA DR AR R, WHFREiR, SBIHRMRRER A mAA
REFRIMERE. AR B AR A Ecil, MR LBRE, Hod e Btk X Leflify
PEAES A 1T 2 S R AT .

H.5 &0

A IHE R B J5 —FhE A M 5 i B F0 (checksum) . Be%G Fnw JL b b ICTE 9 455 90 o
M. REUHGMEARD—F, BB ERET TR (redundancy) HEEAY.

H5.1 RIS

FUS FROBE S A, T A LA B R R .

FIH.7 Rk ES 4y, MBI CMARES B, BT RR X EHHE b,
A kX ek Fn, Flhn, wR%EsEs (7, 11, 12, 0, 6), %% (7, 11, 12, 0, 6,
36), XH3GEFEMGK T 2, BlEIOSKorim, HgR5mERSE, wmEME MR,
Bl B E O R, XS, ExM, oM, 4B AR kA, B0 a b
%o |

FIH.8 Bk AN, A %F (checksum), R[LAEESKEN TIEEARS .
ELL @R, % (7, 11, 12, 0, 6, —36), {ERFHUMHKFLBHMN (RIFRE
1), wRERA0, mEELRR, TNEEIR. n
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H5.2 Kb

EATIGIFh A - EEAERRE, BREEZI, BARELtbtsi sy (EfE/hTF15),
— RO Ty R R RNE R (FE3FEFiIHERT).
PIH.9 TR TICHH S M i, FEH-10075 T s & fFfElics At et &2,

% ik A E i e DA
7 7
1 11
12 12
0 0
6 6
L 7.11,12,0,6% > .
Fl —= 36 £ S i o H — a5
HEEH — 6 1 HEH — 15
el — o g —= 0
10,0100 36 10,1101 as
g i g, S
0110 6 1111 15
1001 9 0000 0
FEESFK # AR e FAR R E
PIH-10 {HH.7 ]

Rk F B FREI A0, A NI M (B8 E i — 1 EdEm) ,
gRAE36, BRIGAREMMIE R, R Es, SMMAM, R TELSEM, (HA6.
fEEd, RMB/ATUAZHGIZE MY . MARGEHEKRL, [BEEEM, HAH9(15-6 =9),
BUTE ROk Rk 6 B M Sl , Hrh AERIR O, #EWCE M 1E 5 Kk E A R A AL B ik
B, A gdesm (Risedesn), SRE45, s, BRI1S, BLemuckih, KT
0, HTFREFMEAD0, EWREEEAZINE. ZBE ZFRIEM, R,
MARELEFHE0, BAMBARBMEST, LAIHKEE.

H.5.3 B4R

S, EEER (IPHR L) (ER L6y, %Rk &M R PR

1. % i£ 35

o 6 IR A0, G R L3k,

« BiAE B GG F

o M IEAE A F Ik .

o Fnwl R Ah, BAIREMRLE,

2. 4%k an

- B AINE R (BIERIFN) k16l T

o (i RN A0 A 7 ek

o Flpt KD

o MR RANERIFEO, BRI, @0, #ibd,

HH.10 HE -84 FEFRScAE T (“Forouzan”) WIEYEF, mEH-11F47,

XAFEY S EFHEDSTY (166) MFE., FRAMEFAASCHE (2 WHFA) BENSFHE
BT AEENET. flm, “F #BRK46),,, “o” FRBU(6F),, {EEH-1lath, 54
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HIEB s F04(36),, MAMRBEAONIET (6), EEONIEFE (3) EAI ALEHRIE 5
. A EEA R, BSFRt e TR ke, FAGR R R RS ENE . BlE TR
FERIERME, EH-1IbFR. mRAEMRG, SlcE B AR SR 20,

10 1 3 A 1o 1 3 Ay
4 6 6 F (Fo) 4 6 6 F {Fo)
7 2 B F {ro) 7 2 6 F (ro)
7T 8 7 A {uz) 7 8 7 A (uz)
6 1 6 E {an) 6 1 6 E {an)
0 0 0 0 FUEFRN (D4R 70 3 8 FURE (REY)
8 F C 6 o (&) F FFE o Ciar)

L —

8 FC 7 FFEFF 0
70 3 8 WU (KX) 00 o 0 EUEF (HE)
a) % i st B0 Fn b)) HEl s 1 FE 45

EH-11 iFEEYFr— 4 F T

A
3. M A
egmbiefE g (16) B—A/h sy, HEMEMKR/MAE (A2 JLT40)
PRVEE IR, (B, 7ERREWEED Hm, EHGEHEEACRCIFEREK, flm, RIE—1FM
BT, wiB—AFrEES THRIE, BEARMSEER0ARRFHER, BrCAR AR
AR, FFE, MRILAFHEEE M T, EakiERes 5352 - DA,
SRR MEN, BRI Tk,
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ABEHFEEITENSFS (ACM) #EFEMCSOIRREIZITH, HE THENHMFEMAAN
. BT ENERSE,. ABELE TForouzan—RAIRAKE, LBESENAREEERTIT
SRS A AFEE, BRAEHITENRPERENER, AFETITTEMEEEETE
HEminggEsl, #igRANFEIEWIRRAIHR.

FHER

o BRAHMEMARBFEEMBARAT.

o ETARBMES. ARMETRMFEEATAIIER.

® E I SE G AR EE SRR R R F AR AL,

o BiTXERIE. NEMEIFEHEEFIFNES],
AHMi5 (http://www.cengage.co.ukfforouzan) tEHFHEEIE. STHEFEBIIRES

SMAER, TRETEIREMH.

¢ Behrouz Forouzan

Al Fim kR ERIBSE. NERBRBAFRR. A
HHENELRGTWARIZIRE. i, ERZRL

B AmREREEERE. BEBN, FoouzanTHE S BEMNEESNEHENE, GIF (TCP/IP
! Protocol Suite) #1 (Local Area Networks) %,

Firouz Mosharraf zmrioHondozmriezss.
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