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F—E ITEYVIEH

FEIW THEYLEIR

— ER®
1. HEALEZRKRIRIS
el AR g (HT) Tt
B 1946—1958 BT
AR 1959—1964 N
B 1965—1970 B R HL
£l 1971—% 4> FOHEE . R S R P

2. BB TFIHHEI

1946 £ 2 H, fEEE = AL R WA 15 58— & #17iH 541 ENIAC(Electronic
Numerical Integrator and Computer), X &34 S 170 /2K, A 30 60, H T 18000
LAHTE, SRPRERELT 5000 YUhNiKIZE .

3.8 - iBkREER

1944 4F, SEEEEIFFEE D « ik 28R M TR AR S A T AR, it
FAUUATE AR R IR TR NEASH, REEIBE AR i, EitEL
A B A R I R AR, A5 HEENLIE T - IR RE R .

HERE S F

TR A de . B EHEE . BB MR i 5 dor k.

i fe i B ——tH SO R A A V2 S i — IR A A2 e, 28 SR A
Bl — AT SR, RO AR AR B S, R R

—. HENR S

HAE TR LA e dE R, WL BRI 2 RUE R RIE. EEEEER N, f5
A RELPERRIY SRS LA KL I R S5, WIS B, RRIL, rhAEL. ANHUAL.
T RHLAN TAE S,

EAIHL. BRI BRI ae Sy, FER R EE R RE R, AR
Fh AN SR % AR R M AR R, R HRRIE E AR L. B
FAFN [ R 225 S i KB T S R S S FR AT . TR R TR, EE T AR,
JEFEYmEEE, AR, FERRE. RN AREY & T AL
Hla 2010 4F 9 HIFEGEAT RS, JFar b F P ] .

Ko YL KEHUE A E A R as e & . B RGN, KEMATTR
LHARMRILZ M LR, EAAREE T CHdiE B, R8Tk diie, andier
FeLfE.

ANRUHLE AR RS R e T 28, PERERN AR A T PC MR 28R KB L2 18] f) — b
m AR 64 A EAL.

AN R R S5 S EE B



(1) EnlFEdE (Reliability): TFHEPLEBEEFELIEHE, NOoRAMENL-

(2) uTHYE (Availability): BEEGTIFEAG 0 GEUSEI PSR LR E, JFH
AEGE AR I EIETE S T AT S B AR BEIE, DA E R ], (REF4E = Mirekin iy, Afst
i R 2k 440 A AE IR PEAE S Th RE .

(3) m@RFSPE (Serviceability): FEUESLRTEERIZWT, K502 GLAR A W] AT TE, 43I
BTGRP i .

TEIAL: I RA ATHENL, it /RGP RGUHM, & FREENNLZET, TR
K552 INREMI L2 o AT SEALAS T3 B S A+ SHL A A 2R R AR T B L5 8 5tk v DL
SELAE. MG BRGSO SEHL. S s S50 A r i 31 o AR R0~ R i DA A
2 ASEER T N BB e

ARk 2 — o v S )0 OB T SO B R T R P A A SRR R LA AT R R R
FItde, JUHETEETEALIEAE ), (EHIHTHHMRR D). BFEAS RN E. 2RE
AR R RAR KNI S AN s, JF LR A HaE A0 (s B RS PERE Y B . G b 2R
DhRERITHAENL. A4b, EREFIR S S I2mHLE TRy TiER.

=, HHEHNER

THEHL P B . e MR MR A, e A LAz RS, i B
ik BAZ AR E R aE 7. WS, HEN CEER AN EEN TER SN BmE,
BRILAE LR LA T RE A .

1. BFEHE

BRI CGEOBEL T80 RARR ATV Lok 5E BUR) SE BT 50 R L RR A dh 4R HH i i 1) 2
At S AEIACRL SR AR h, Rl S5 ) R R A A A A 00 ) o SR e e o B
FAME A ERELE T AGEE S, AT LUSEEILN TIEHE AR e () & PR ) R

2. EEAE

R CERALIE) S SR EdE ST e, fEhE. B3, 436, giit L. #
H . AEIES— RPITES SRR . B8, 80% LA LAt ENL B THARAEE, X TIEE
K M, PUE TSNS ST .

3. Bzl

Hahiei] GeLRefEH]) R LA ARG M S e D0 st b 645 1] o Sk
T BB E shiEd . SR ELEST B ], A0 UK R m R B shikkCer,
T HL AT LR i 0 B b ok RO A 1, B SR R SRR . HAT, TR R O
HUBE W68, Al e, 9781, K. SURSEETEE Tz R .

4. HHENEEEA

S B AR FR R R o LR B A 13T S fdt s B E, CaE SV
Bt (CAD). S HLAHBh IS (CAMD . THEHUAHBL 2 (CAD AL EALH BN (CAT)
%o Ah, TPEVSHBIE ARG HE A R A B R

5. ANLEgE

NTLETE (Artificial Intelligence, AL SUR[FOREFERLIL, i SHLBEUS A B 5E TS
A, W, K. BERE. SEoT. mDESRARAERIR RS N T GERIRTAT H AR R
MU S RN B B AT 2, HO SRR T BLSE R E 2 22 % RIME 55 -

6. PLERIFA



BEHSEEANER, BELthARIRE, +EVEREQEHNIEREERK, #5520

# T HENMENRLELZR. B, £RERAME (Internet, BIEFRERKMN) EFEEIRM

REBHTENBERE—E. Bt HENEGESELE. BFHS. BENHERER

HhEE T RENER.

2T

TTEANRERM L

TSR G TS AP . TR R AT AL “ 9T, 2P T
B RGN AEIX A T R R

5L

TEEHLEE R TR o dH R B BEs . FEmlEs . fAES . MR, R
1. PRAIPEE (CPU——Central Processing Unit)

fEfE AR5t

WA &5t

FHL

Shil

R

&ﬁ%%{

'F'H&&tlﬂ%’%CPU{

HAF

i 2%

iaH

ROM(H % A7 i 28)

RAM(IL 5 17 fifi 4%)
Cache( /=3 22 /P AF i 25)

AR E M. bR, A 2R

W s —— R, ST,

ShAF——UEE . BCEL. JdE. A (IR &

Wl R4

Mz 5a . & — e A 2R 4 s
EH AT SR EAREFAEHIZR
0] 2R TR LI R R 5
CPU ) E M REFR IR 2 LA F 4.

2. 7Efifsg

P74l 2500 E BT HE R FI R AR A7 B 2B P M EER S

A7 Gt 1] o ATl s AR AT il A 2K
OFAFEE (WFHOANEEES), 8T IR 0. H THERRS AT LT A

FEAIFESF, BTl fE 658

U IR P M AR Y
e FEE RS

A AL R R 5

F R AR

@i ds CRARAMERES), e Tohalid . M T ICE AR MEdE MRy, J|T
KALERERR . fFiEaR S CPU MK R AR,

CPU

-

(1) WAEESS

-

Ptz it

-

A

N ERLE

WAF R A EAF, B CPU —RMR T THEHLE EHLER 2, e RS BT LA CPU

4



Hikvin . AFERESEFMHESER, FIUEEEHR, E—BEER/,. AFEPEEMREN
it e, Ao LIER 1 A 8 frph —Eds, BD 1 ANES (Byte, fiifR “B™). WTE
PN TENEE - AEENS S, XA S TN, CPU 7EfFEUTE % 35 b i B i 2
AT . PRt s aat, WIFRAag s P IR eSS 0580, 0% H KB, MB. GB.
TB 1 PB {E A i g R AT . B2 MP % HA:

I KB=1024B 1MB=I1024KB 1GB=1024MB 1TB=1024GB 1PB=1024TB

P FE i il i T LA NN LA 5 4% RAM. Hifefi 4% ROM s rh 77 fif #% Cache
=,

(DRAM 2 RS F6E2S, H AT CUBER #0075 Sk, tnr DA 387 5 A 8
fHE., MmiEfpEEEE, RAM h{EfFrE B8l a 5%,

@ROM 2 —F N 7 HASE T A G S AR SUNFEiE SR, LA mnE R REslEEZE
il gait Bk 5 Y. fEHENLIZ TR R, ROM HffE B HER iR, MABES AN
. HEHLETRS, ROM th G B A S, EREH TR YL A & %52
(i A MR (V0D FEHlFE T

@ T CPU [ AN &, RAM [ 15 1R HME 2 i CPU MEEK, FArbl, 305
F 5 NAE BT ER AN N R B 6], X3 B CPU et & — iR (1938 32 . Cache /245 7E CPU
SNz RV E A — 2 gD F RS, M hmEErpreEs, FEER .
FEHEHLTAER, R85 8 h A7 A RAM 71, Hif RAM S Cache 1, #%)5 CPU
M Cache rf HUECHE #1741
CPU [—2] Cache [e——2 Wikl |[e——= sM#k®
(2) SMEfEER

SMA7 A 25 RO BN 7 G 2%, B AR —RE LB, W B ASE s T L), #T
EARTFREPLZ BT B8 . EMAGTTRNE, EHAMSMEE . . NaEm
JEAE 4

OB

PO A AR T . R IR Sh AR A A S AL 28 = A . R TR B IN A E T R, B
B sh LS RE, PALERCS RSP IE) S 5 BB D . B IR S A AL
BN, B I B SRR AR LR M RTIEAR b, n] O AR A SR SR

@17 il

B A A7 A Rt ey LRI B ALY, — B T WA P o I I W PR ) R 4
4, FIFIERCEER. M mUmses e a0, RN B TR &g — iy
Bk, S5YAREANE, SN SRR, S0 R EERAmE AT
—HESFAERT b TR AN AEEORS S LR B W R) HUA T 0 42 LT (] B
i Sk i 5ty 2 L 0 2R T Sk RS T o 8 8 3 S (9 RO I

@INAF

INAE S AL, S AEAE R S 2 A T S A ) (Y — Fh oh S 77

@At

A AAFE A A T RESE, B8 T 59— AP 85 o th TO6H A 2 1 A7 DU B Bl
ARG Z I ORI R o S SRR LS AR RS B AR R —
A= Hioelt. — S AR T s e




3. MINIEE

BNV R T SRS B S . ENCN T EHLAES D, B RN S
PEARAR. A, A E B, EEEROC AEEEE . 2 v R LS AT
IR ER A, ] LR B AR AT RN

4. WHIgE

St U A% AR R T O L eh R RS SR B AN A, SRRt e R AT BT AR
HIFER I 2 ER T B, Sk F 4t 1 & o 8SRHT ED L. ek, i 2 B A,
0] A 3 A R R R L

= RisEil

RIS P AR B E, ST LA EEE Sk (DB), Hihk & 28 (AB) A&
# (CB) =i,

DR S RBRMEAEINGE, ©2EERE 7 CPU 55405, el mgils
BAEEE . RS A, R AR Ty | B CPU .

@ihtil 2L FIe ik bl {5 B . CPU JEid kil & 28 #4324 it bl 15 807 7 77 it 4 . Jd
W hE SR S B[R, b SR R R e T LA ) B A A A AN, T 20 &
Bl 2 ) L= 1 MB R 6E 25 A

@ik RRMAEEEHIE S, CLUMHAS SR . 2 HE 5 a5 CPU XN
A a R O BRI SR HIE S Pl RS Y, AR ARSI LT CPU fE Y,
el eiEE S, SRS E S,

=, FEQMHREIRF

AL F e bR -

1. Fi

FRAEIR S ST REALFE ) —HERIATS A Rr B T BONLA 571 S e RS 15
ThEEFE T, PRI, RERRAEETEEma A, i E R R A R i E,
Foli A<, feFeR s S, PLE M ThEERE s, H s 02 16 fir. 32 . 64 i,

2. EHIEE

iz SR EE SRR T EOH LR R B AT R BUIT 4R 4 2 8L, — L] MIPS (Million of Instructions
Per Second, EIHRFFP /74484 M. HPARZERFESHATH HEAR, Hifiz
S R SO AR .

3. F5m

FHEFR T HAL CPU MR EhiRA, EERIFRE Liue T SVLE 5sE . — i
PpAT R, IS SRR AR AR . AR — R MHz CRHFD) 5 GHz YD, fEidk s
#% Pentiumd4/2.0 GHz 15 554 2%1000 MHz.

4. NEEE

WEEERZIEANFMESR PR E RN AT YE, —AELL GB N, NAEE &R
NGB SR EE . BT AL f£%5 % 2GB. 4GB. 8GB 5.

I, CPU

CPU (hgtib3son) SR, RRERPUIERICETM. 20 i 70 F
FCREHLA CPU Joj e, FlY o SEALAT R Co il R b B 25 AL Intel 4004, 80286, 80386, 80486
K IEF Pentium I /IILF Pentium 4, Gz M 4 60, 8 i, 16 7, 32 fr sl 64 fir, FHMJL
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MHz |4 F[#1%5 GHz L | (1 GHz=1000 MHz), CPU i BLAE R R4S S 2 1Ak
F3) 1000 F54~LLE. CPU f9% REFNEEA )ik b B EEHESD T R SERL 2 e, RS Rl
AR R B bR

MIFHE FF, CPU BN EEas #2486l 80, B0, A e =8, MAL R 1
A, CPU [MIAHZEHET RSB, S S R — 6. B “H" A
CPU M E EMREG I BEE o H80, 7K, Ml ESE., AR EREELIEE A,
HliE T2 BT AN AR RS

FHEFE CPU 1) TAER Bhfiid, & CPU W HEEHSLIRE i 4iE., —fokid, £
f, ANl L e R AR A e, R k. R R IR S (MHzZ) AN
4% (GHz). FRATEF Frisdiy 2.8 GHz. 3.0 GHz it 248 CPU Y 14,

T (word size) RN RATEE CPU fEHE M b H A 3 fl fr B0 M. 7 RATK
AT ALU & e S e HER G X S A as B e . Blin, 8 e Kt #E
A 8 MLAEAFER, WIRGEALEE 8 A EAE, Bk, #RCh “8 MAREERR . HEKFERM
b P 2R E 95 70 A b EE 2R SN N b EE S OO BER, B, TR TR L RE Rk . H ATHY
A NS HLE T AT 32 frek 64 fradabFe gg.

HEREAF (Cache) RN “RAM G047 " B “GEphirffds”. w& —F A REEER
Rk N S AE 2 5 2R AE B AR AT B P AE AR L, 6 AR AE i AL 2R 8% 5 Rt PR 19 A .

FATHFER X R &S SC R 8 AL itk vl LL R, BT LIS H E0H 8 frFrh
—AF, TR EEERA. MR CPU A —fbriE, FRAHCEZ
AEER], FFARE CPU PR A—F. 8 i) CPU —ik R —4~745, M
32 fff) CPU — AR ALEE 4 A~2AT. [HIEE, PN 64 [y CPU — K] LLALBE 8 ~=EHT.

1971 4, FHFR A FHES TS B —F AL RS 4004, 74 4 6, & 4 (b 248 .

1978 4, HUREIR A A1 8086 25— 16 AR At # 2%

1985 4, Gy /R A 32 fi p b EE 2% 80386.

H gt B3 CPU P LT AA R T 64 fif.

3T IHENRG

BT EL RS WA SR EALROR TR TSR TR, e
NEAHRBGETT 6 o OFREECHE BRI, P 2 ) ] DU LA . BORAN A THRHLI
WA 53 W ZR G AE RS, R BAF P



R1E R4

Windows: & [7ERE R4
Dos: REETHEAE R0
UNIX: M54l R4
AR HLE S LEER
PlLeE S

CHRiES

R
iR EH RS
SRR

FE P

A

BREM

5 0ak id5d

RGHAT

B AR5

ISEFR B

— RGHH

SO TRTER A AT FL S R, SO N R BT RIS AT R g, 2T
R FTE & FRIT S, EEGER R, BiEagEr RS, ferEEirEA
Hirp PR SE RORECE, SR EATOT AWM TR . RGP E R SO A AR AR i
AL A B A A~ 7 A 3 e 2 A A B o] AR

A R4
1. SLRERAE RGBT 0T 320 NP, 730 A28 Unix #:1E R4t Windows
fE&4t.

Unix 125 Unix #1F £%t: MacOS X, Linux % fTh (I Debian. Ubuntu, Linux Mint,
openSUSE, Fedora, Mandrake, Red Hat, Centos);

fl#i 25 v] Windows #:{F £4i[5]: Windows 98, Windows 2000. Windows XP, Windows
Vista, Windows 7. Windows 8, Windows 8.1, Windows 10 5§,

2. RS SHRE R 5.

A 55 2544 R g X EE R E =S

Unix #%: SUNSolaris, IBM—AIX, HP—UX, FreeBSD, OS X Server[6]%F;

Linux £%]: Red Hat Linux, CentOS, Debian, UbuntuServer %

Windows # %1 : Windows NT Server, Windows Server 2003, Windows Server 2008, Windows
Server 2008 R2, windows server 2012, windows server technical % .

=, MR

IR P D 1 Wt I e B ) L A 55 1T 4 55 ) 5 A S R e A 2
R BERHN SRR, IX ISR RERE TR E R R N FBPE S RGHIER R R RGBT R
BRI ERE R G, B REPE R A Iz A, R sk ] 8 SOk R g
IR 55

AR A LR JLEE: (1) TR, () WrmdREe: (3) R
AR (4 EREM: (5 HERME: (6) Bt



% F A

s Rkt

=, WHEHNHES

R —H R, EHUE T BT EHIT R0 bR . R TS PR
FRIERCAR, A& HUE TR B S AIRIE, DA D JEE X MEE X RIS R, WL
-

189 RGUE Rt SEHLATRE A0 T AT R TR 2RISR G . BT, 80386 HIR S A%
A 123 AL, WP 9 RIS, BudEfh, B, ZiER, BRE, iR,
PR, Mgt SES. R, M aEmiE Y.

FEFP A2 T SHLOY 7 PRAT SRR AT 55 TR — SR ok i S F B AW 1 B e R Y i
2.

Fa4Y  HEANLEF Internet NERHF

—. MBMNEX
FrBiTRAME, EFARERENRE, BoHhEARMEMLE FNZEITHILE
HERE,
ITEAMEZNRBERASTHENEABE SN ™.
R4 i ST 2 B VB EERERIGEST. TMUETREMR. KEERAN.
TCP/AP: ATFMEEH—ARBEEWL. 84F IP (Internet Protocol) I TCP (Transmission
Control Protocol)
—. MBERNERE
THENM SN LRISERE T RIS A=1EE:
InBESZEREYM R T2
TR — TR
Internetfi FZ: Internet
=. MBMEEIE
(1) #EH£Z; (2) EEEH, (3) ohLdE; (4) SE5EEERS.
M. MRk
ZMERMIEEE T K BEM (LAN) . #ER (MAN). I ER (WAN).
1. EiHM (Local Area Network)

TR SRR B {



— R ERE Ikm AUSEEA, BEMAENRERS, ROER, FHEE. B5HEH,
ARt R EER S TR S EN IEEE802 RIiRA.

2 . iEM (Metropolitan Area Network)

YA S L LR B LT AR,

3. 1M (Wide Area Network)

[ ERESERIEL T REILFF X E.

. MAN F WAN —ARERZ B &> LAN #5AT .

EMSE R EART oL B, R4k, B, W, MIRE.

- 5 mk li‘é‘lw A—bﬂ%/\ﬁ

B

B LT e

1. %

BIEHIEE, WHEMAERTS, EMEARERSZmSN, BEFHRRK &
AR, WEMEEGPIRES, SMESFE—TTHER.

2. B&E

LHEE, TEME AR ELRKENTERYEN, REEEE SEERT

@, BEASHNEENREERIEN.

3. 3E

fEHRRS, TRERE, FTANANERER, SYTEtREENHEEE, &
SR HNES, IhRNEESEE MBI ER,

4 . R

DEREEN, NRATRAIEPT L,

5. PR (FENFE)

THEVZ BN %R, —Ar HMNEF AR

PR FRFMEA RIS T AL E S S B E R A LR,

Internet M2 K557 FAERA. ARRE . Bk ZTEY EEKME, Internet
[ EBHAKNVNETF LA N FERFM SR BEN, SN EN. Bk, Internet [
ASHNHEFIRE2—FERTMES, TEER.

RRANZHREARTHE BRTH. R, SHETHE.

f. MANERE

EFRRANLAL (International Standardization Organization, 1SO) IRHEMFFRES
BBt (Open System Interconnection, OSI) SE#ER, ©RBEIEM— N AEIA B—Dubs
M ITEZES BN AENES.

FRUMZEEAHETE OSI FREMNRS%, REMELEEER, ©zEETMEEE
5. OSI BEWEIH A EMEE RN, 0S| AEMA TE—ZENIEE, HFEFERE—E
AOEHI. TMEEREE B R EBTEXINUNES.
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TCP/APEI R 55 OSTHR B 4 1

OSI 778 M TCP/IP 4171
R
o — |
{ [E8E <> FHE
{ [ R#E | <—>| HEEpE
{ MORRIE ] () sz
B |

7. 1P bt

FETCP/IPRR P, PR — P REENHEE, T4 1P ithil?

Fig IP thtit, 2ATHRIR Internet Mg _E5 269 32 it (RUSTTREfEAY V6 IRA
2128 fully, 4 84H, 540 16 i) . AT Internet M EMHEANTE, FHATIETR—f—
Aytthiit, BRI 1D FME—E T 1D EAL. ZHHHEE B e R R/ A LF T B
o~ () 192 .168 .7 .27).

Internet A9 IP HbiE43Rk AL B, C, D, EF2E, HA A, B, CAFEH%E, #HAML IDF
F4 1D WERSERL, ML ID thiffEREHbE, FRRAHAE TCP/IP MFRRLE (LKA
AL ) ARENMER, EEIFHAZHER—NENRERGAEHLTES IP it
BN D, XA D BT — iR R AR A R PR R R SRR A ML, T
ID, thmEEHHbat, RS DMRERIE TCP/IP A (T, BEE. BhSRgHM
TCP/IP &%), SME&EMNEN ID E—HIRFIFFENERNNENRE.

I 8 16 24 32
A 0] RS HLEE S
B [1]0 o 2% 2 HL&Y
c# (Lo CE2s Pl s
p [1]1]1[0 A ik
EZ [1]1|1|1]0 {7

A% 126 1677214 | 1.0.01~126.255.255.254

B#| 16384 63534 | 128.1.0.1~191.255255.254

C3| 209752 254 192.0.0.1-223.255.255254

pE o

(DRE P bt EHN SHES T EAVEUESEER 0~255, B4 ID FrB A sEER A 0
255, flEn: ML ID 4 10, AAFAFEIL10.0.0. 0F110. 255 . 255 . 255 A IP
M HE S ECEA{EIT A, tNERMLE 1D 4 192 . 114 . 31, BPAREAEEIR 192 . 114 .31 .0 #
192 . 114 . 31 . 255 @ IP Hlt o> BE LS4 4.

PCERAMSIILED:. MREFMEERENFETEEYSZE, HFAAEZFEERMNENE
FHl. STRAEEERE P Mg, mARMEHIER IP M. Zid Internet HS
SRS (IANA) hERIRE, JL IP MERAE T RUAECLNSBRE. XERENS
HE:

11



10.0.0.0%)10.255.255.255 (A )

172 .16 . 0. 0% 172 . 31 . 255 . 255 (B )

192 .168 . 0. 0 %) 192 . 168 . 255 . 255 (C %)

IP it IR T=F L REAASH#HHHCE (Dotted Decimal Notation), BI4 32 bit B3
IP #hit Y 8 LA, FHMH#FIRT FE 8 fizEmE—N =, B0 4 BRTHGIRE
B, R, SEBFHBUESERE R fEE 0-255.

f5l%0: 10000001 00001011 00000011 00011111

129 11 3 31
HREY P HodEH: 129 .11 .3 . 31,
+. Internet #{iA

F4EM (Internet) 22— PN EERKERM EARAN. FRALIRMEMLE ., BiF
RMFFHTHAITENANLZNER, RERESHBNEARESKE.

RHFRERT 20 4 60 FRFH, AXEEHHSRAMARITUE (ARPA) FEIR
ARPANET, Lk/E12 489 TCPAP Ml b BSR4 B 2 i 7 Bat,

BEENEANERMET 1994 £4 B, Y03 TRAREFRRASENSE, PERFE
e e EM R R TRFFRTHRENEEMNEL, HETRRERALERT
ESESIT

FLE Internet & BTENR:

20 42 80 K. 90 ERFAED.

1989 FREE —NMAFH AN CNPAC BRUETT.

BEERERMS Internet RN M EESEENARME: FELARITHEERKM

(CHINANET) . FEEFEEM (CHINAGBN). PEHEMBIHHTENMN (CERNET).
ERZEF AR (CSTNET).

J\. HZ R

1. Mt

R EE SRS, MREN—ESTEN RN B —ETTEA, s EE xS 75 8 Rk
X B AR AR SE R EFEP PR, B IP ik, iR hibFn URL.

IP #hilt (3£3E: Internet Protocol Address) =—FH7E Internet EAYE M GEURI T,
R AR, B ILAY 1P b4 A IPvA 5 IPvE T A,

IPVAREH A BHT, E—BRAFEIT 25. A TEENAEDLRE, P HilfFTER
EACKEKX 85 P iR RS, EIERE 25K IPv4 HHEEI 87 2005 £ 2010
FEEMBET (KFERRZTE 2011 F 2 B 3 B 1Pv4 it BC5EEE)

IPv6 X F 128 frib i<, £ IPv6 IR THIRE FER T — Sk Hh MR T Hh ik ia ik o)
A4h, EEET 7 IPva hIBRANIT A H Athjs) .,

2. 5%

32 AL I 1P T EA RSB, Eicie—EAHF LR XN BT
fERY 1P M HER AR, Chit, FEFFSIH T FHRINA P i, BMER. BEXAERE
MOBRETEH NTEAR S—BEH—MFEHIEN, FEHEER . 2.

HAgH: 7k . TG . TR ERE (TUAE),

12



M www . yewb . com . en: ERMIERAREREW, —MEBZ—HE -5 TER, P
EA" . R

B 455 | 093 42 R iEi48 4% (Domain Name System, DNS) Zi—EIE, DNS 22— 4
MREIEERS, BEETE. SERESEMHUFIEFREF=74HM. 7 DNS, A
HE=EPHE X AE R AR T U S sk xR P #hdik, @4, 1P Hbiibth oli@id DNS
HEAEE. ERSMLE, HEF P HFEHEE .

RkFBER=%:

ERMPES, Wen (RE). us (EE). uk (EE),

ERREE B —int, BEFRMHRETE int T,

B ATE &, 0 com. net. edu. gov. -

IP bR A F A, AMETFAMSIZINRA. Bit, B—RAfFREMEXXETFCIZ
X FRIFRANEPHITHIELERN, XESIATEHEHNERE.

RiFMP Ot EAAEERE P it A EH, S2NEMBRREITTEVAE
NE. TEBYMMEES, MT TCP/IP KR, S8R E 4 1P ik sEfEH. EERFM
AR EEEES P b= 68k 5 < A1 E A 4 & AR %528 (Domain Name Server,
DNS) .

HEXABEREMNG AL ARFNAMESSR (B—REE8) 2AFKE BRWN
(Mt mils) MER (X)) /A FEMALTR

BAMN Ex (#hX) f
edu HEY cn FE
gov BLRFERIT) hk E#
net P& 2 2R mo ]
com B AR tw a5
org EFmFIHEAR ip BA
mil FE sg #rhnig

5@ aEN —REEHERE —ERFNBER (B—R), —E£FR-EHNH
&8, BHEW. BARE (1, b HilRrEENIER).

RIBFEATUFE=R. FOE S RNEBBHRRAXFENHEFAR (BER
AROERATETUHEMIF), FRERBIITE 63 MFF, A0S, BREMNESR
54k, BNSERDL ZEBEXNSSHT, TENEERBIE 255 MFFH.

W HEMNERED (BREE) GEE—AIVINEF. BEHIVUREMNRESERT.
M WWW, FTP, MAIL, BBS . Eitt, — M REMNEZ ] USEAA RS, BER 6
#. M WWW . TSINGHUA . EDU . CN iX/M#i4#, TSINGHUA . EDU . CN 2%, Www 2
FHlE. MRIVEHERE, REBIAL www.

. BEFFRRENRS

Internet RSB EHFHME. mEER. XHEH. EERREE.

1. 748N (Www)

EHREBEN, XIHEAFHEM (World Wide Web, WWW), B—T2HRIENEERER
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e, R TEHRNELIUT TR Web sh S8 AL

FTHNEHRtTEBRALERMNNFIRERATAN—ITo0HhEEREEZEES B
EEEFNERN . A EUERT. NABRASZHNESRETLR AE4NEESHE
HAES, XA, BE. BR. WREF, THEMNEAT EBXEANEA, #EHAFLUER
& AN ER AT 3R RN _ EN B FES.

2. BFMEHF (E-mail)

BT R b WS A ERFE B @ER FEFT T AR & .

f5l: winner01@2lcn . com.

B F BB (Electronic mail, E-mail) 2E%M EERERZH—HMES. ARPREERS
HFrhliEss, RERERAR I HEFRE T ANBEFEREbIE, ol 5 RsN EEFEF
HR U PR R AP, tRiE. LR TRE FEME. BFaME T AR 3R,
8] I [ /N P R IE R — A, SR R ER A R e HA A P L S TR R R SRS
R EEEE. BR. EABRFSFSEITENXE. i, BPEo] RERES AW 1T
B . BB, 505 N2 EfHtES.

3. XAEHL (FTP)

ALY (File Transfer Protocol, FTP) : AT EAE &% X4, BT HMHSE.

FTP 2RSM X -EmaEnl, BRERA FTP EETZL A —FERS. FTP XA
R ATREMNM EMAPE—s1TEY LA XHERE R —5 L, JLEMEERENX
fF, BFEXAIG. ZHEITRTX. FEX. BRXX. SURESEXHE, EIMA
FTP f%i%.,

4 EEEF (Telnet)

ifEEE (Telnet): 15iEIT Internet SHALEVLERE.

Telnet ERFEFRRSGSH— N, ZMUEX TRESXBFSREHRLEMNAI.
AITFAPE—SBENMITENERE—IERITH RSN, #EAB CHITEN—HERZ
LAY,

+. MEM T AAHEXHES

1. WWW5 HTML

WWW 2B ER A FE ER MAFEREEET - SHERESHEME,
A DN ETRARMES . MK (Browser) ZHFER WWW IR FIZREL WWW 5
BHEA. BiXER BlolEERERREERBRE BRI KA CBEIGEAT
FER.

WWW B ] T 32 BB S AFRICIE S HTML (Hyper Text Markup Language) (RS 9,
HHEBIXAEEIMY HTTP (Hyper Text Transmission Protocol) 3 M izfTi). B AR A
NEFXAEL, TEEERE. FE. Bf. UASZREGE (BGBXAXREBIRE).
FEENZEAPRSESEDEMEXANGE, EMEEFRBE (Hyper Links) .

2. URL

fEjE b, URL (Uniform Resource Locator, Si—&HRENAR) #EEFM EAFRSE
ik, |4 Web TE, SIEEXR, &5, HaIU0 il /P Hursis
B
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ML BFRFFHEHARS, 0 http: //www . online . sh . en (EB#HE) BERNE
AR % MRS F URL Hudlt. ftp: //pchome .net HEE B 45 W _E XX FHmBRSS#) URL Hidlk.

3. Wk

WWW M 882 — M EFIENER, HEEMEEFEAFPRIESM EAERTR. 7
FA 93 28 Microsoft 8 Internet Explorer (IE).

+—. BFERAAEXHS

1. B Fmp-HER

BB #BF (Electronic Mail, E-mail) ZE%M _EERERZH—MIRS .

2 . BT HR-E FA BT

R4 AR 55 5 AR B LA 14T B pR A& R i (Simple Message Transfer Protocol, SMTP) .
B FEREH B (Multipurpose Internet Mail Extensions, MIME) #1 POP % (Post Office
Protocol) . POP BRERE—THRMARSFGRRKIRM, B MEIZAMRSGR LRSI SA
T{ERIXFRRS. BR{EASERA POP ML AE= R, HXFRA POP3 #hHil.

3. (Efihi B HAE

FEHE T RENAFPEEAERT B THMHEH, 1ZFHRERSM LB E—abit,
IAEIR S .

BREGEHNEHARIAER—, EFHRFtLFIEALUHER. BFiRHNERE
HEFFFREN, ZFHEEFH @ FHARS (FH @ EEES I RUEfEat"), 31—
AR FPTRR, TREAZRAAEZTEN LRNERBTHMITR, REEBXMZTE
M EATREBABE, fn“zhangshan';, FE—iB5 BAEHEFENITRNMAES, W
ecust .edu .cn (TEHRTE T A2 LR R OERHAR 528 41823 ) . 48 zhangshan@ecust .edu cn
sE— BT HpFAh L.

BT I A — AR N (APHRR) @ (EVUER).

57 EFRINESUREFFENGTHNEERSRS

TRy — R0 E IR, oF SIVURER B2 f A\ SE5ER0E i S0P e sl R 100 4 g
e 8. f—bIRAE AN 7 it SRS IR RIS & Rk, XL & 5L « et
47 FCCEFENT. &S THENUEE R BT S S FONE I RHE S

WA N HLEE S LI S MEgnE S .

1. HlE8iES

HEAE R IES EEEFZNSES, SRrEVREERRNEES, R,
HLEE & A Rk g 5 T NI Y, BRI SURR —alb )38 & . (i HLESE 5ok
7“8+ XA, SR T HERRD “00001000 00000100 000001007, HLA5E S 155 H M.
iz 1A, —BIRAEELE.

2. CHRiIES

BT P85 S s, AT EABNE RS R, H— S 5N ESE S = 4m
BEMAILHIES . AR, RILHRES &S MIREFE A G SR, 2620 16 F SR
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PR IR A 208 35 5 VR Py 8 R A S R T SN B R A B — ik XY . Hoor
B s

R
— L

t

L
R L

> ATATRY
T R ) PR e
%l BARRH] T BhCA R SREFr, LUHLasin = Mg, (%N S 1R TRg0E

=, BHIHEIIERESEAE R, £S5 S 2 R R &AL aEMES
. B TAFER, BB i HEFT#REEE.
3. SRIES

TEHLIEA R B2 AT F S E0E S RS IR, R fES TSR, @
CEIRRT T SRR EAE S A B AR, T NLA R IR BT . SRk “BliR B
AR, B U o,

G PEJT R dRIETECAEE DA d “ iR KR SR SR BN R A i
RS, A RH ARTERE, SRS IE B AR R BT BT Y, DL e Ry S Ak PR
A ISR

AR
B SR st

BT
[T Ll

= ATRE
ARG S iR

R 7 N YRR Y IR N SATLINY , AR R P A A T AR, SRR Py (i R AR 2
WAT— 2k, AP B . MR T UM EE DR RS RSE.

HEE TR [

AT Y

R R
W PEVEIE 54 C/C++. Pascal/Object Pascal (DelPhi) 4.

i FEEIS 55 ASP. PHP. Java. JavaScript. VBScriPt. Perl. Python. Ruby. MATLAB
.

1 25 P 5 06 AP e 5 PR B T AT 0 SO S5y s T e b
WM. AiE, MU ENS, AR E.

T ) A S S % 7 20 D 50 LRI A T BRIE 5 LISP, I 1 shaB8h e i B &
ZH A RHENEAE, BT 20 42 60 FACH B EEHAFHAGES Simula67, 51 T 21
SEATAAE . OB T 20 42 70 SEALHY Smalitalk.

AEMNRESHERERIT AR —MEAm@MNERIES, W Smalltalk. EIFFEL &, H—Fh
EREAEERMKES, MAESERESREMBESPMAZE. HRFRS, WM C++.
Objectire-C £,

P61 HFNEXMESHFIFER. FHEF

— BTSN ERE S

AP TS A HE P A, O R R I Lo 2 b B 7 20 B s SHE R T8,
FRAERERL T H]

1. i
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FiE R 0. 1. 2. 34 4. 5. 6. 7. 8. 9L 10 MITERHS A, HEETES
EA R AL ERoRAER M, S8 AE st S e —, B “dEi—n.

2. J\i#Hl

SR E 0L 1L 24 3. 4. 5. 6. 738 M ECERT S M. HIARCERSEARD
Bl FFRFAE R, A\ s A —, B 3N

3. i

G o0 1 YA ECTE RS . MRS S EA R R R IR AN
M, AT At —, B e

4. Hipi#H)

16 H & A 5E M TR il 208 B A w3 e+ Zabdis, onabdl . o R EeR
Tt IR R, R AR R . e AN R 0L 1L 2. 3. 4.
5.6. 7.8, 9. A, B. C. D. EMFIL 16 1~FF5Hmk, “iE+/Nilt—". AERZ, A
B. C. D, EFF 4815 10, 110 12, 13, 14 f1 15 AR,

5. B 5

SRR R A SR AR R S N RO . RN, R R A
I, Al AT FSE 1A, S8R 0 B J—1, A% ) s at—, B
“HETHE—.

ST EOR S B R S ORI U FOR Z T T S L - S S AT
AP BARMEE, RN ABC CRIFR BT IR AN DIEECRIR . BT
5 ETAR A B S AR B R R

AV A A A, BTLLRRECH 10, S B R SRR E Y
NFELL 10 R, BT RFS A AL A B S e R R R B .

A A A, A ARG R RN 107 L 101, 107, 107 E(555.5),, HT
2 (555.5),, =5*10° +5*10' +5%10° +5*10™" . J bk EAL0mfrEom = ) 65, S EuEm AL
Fen fir, MEAEERAGTN Y . Rz, ADNEUE AT o i, B sEo .

INFesH TESEHEME K K VK K Ky, T8 2,0 8. 10 fil 16 &4
BUAE A

K2 K K" fbﬁ 5 K K>
A
J=2 27 =4 =2 2" 27'=05 27 =025
J=8 8" =64 8 =8 8 =1 8§'=0.125 87 =0.015625
I=10 10°=100 10'=10 10"=1 107" =0.1 107 =0.01
I=16 16°=256 16'=16 16" =1 167 =0.0625 167 =0.00390625

= HidlzEpiEie

THEHLA E A R U o™ A T AN, iR, THEHLA A R AR
e, P MU SR R AR B R, F il 07 A 17 RN S0 B2 A T AR
. FATERZ Ny “ i HIAEs .

THSOHL R I AP A S <0 A 17 SRSCERSEARME I IZ T, AR A Ak
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1) (4 2 ) vk SR R N R GG RIGE , LR v SO - X B AT EniE S R BT,
VAH—F AT, RS AT EALE, 35k R o R R, IR
G LT CY O S ) = Ao 2 S e o o
N RIETIERR, EERTFEN—45 575858 E AR BRI AR . &Rk f)
[ 5 G- B a3 5 -
B: | E. O: G HL
D: 4. H: 754
AT E L R AINGE, ARSI R D R .
1. Tk 5+ H AR
(1) b+ 3t )
Ik “HEBURITRAN.
fl: (1011.01), =(1%2° +0%27 +1%2' +1%2° +0%27' +1%27)
=(8+0+2+1+0+0.25),
=(11.25),,
(2) A3 e — 3t
b O A “RRLL 2 B, e .
fil: (89),, =(1011001),

A
------ I
-0
I
...... ]
- 0
0 - 1
N R oL 2 B, IR
fil: (0.625),, =(0.101),
0.625
>¢ 2 )
125 wesveenenen UEERY, | i
0.25 |
0.5 ceereenenn SR, 0 i
0.5 :
x 2 |
T G 1y

2.\ 5 i p R

e ¥ SR 37.416 Hed pl k) .
37 4 1 6

011 111 . 100 001 110

Bl (37.416), = (1111.10000111),

e 45 —EEHIE 10110.0011 $540RAL ) GEd) .
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010 101.001 100

2 6 1 4
Bl: (10110.011), =(26.14), -
3. HRiltd 5 Z it w R i
ol A5+ /5t ¥ SDE.9 e dipl .
5 D F . 9
0101 1101 1111 . 1001

El: (SDF.9),, =(10111011111.1001), .
7 H—HERIE 1100001111 $E kit Hl .
0110 0001 1110

6 1 . E

Bl: (1100001.111), =(61.E),, -

4. B— )\t iR AL i

XA G e i 80, B EEs — (s g, e » —HI|mE{IE 8",
SRR S RN, &5 SRR Mt ek .

{40 G 36 FEdm -k .

(36), =3*8' +6*8" =24+ 6=(30),

5. fB—ARtRlEE ekt

it e AN 4,21 135559 Rt (V! LG -1 = S 1/ 3 il [ ETEEED , —HEI R E E16",
RGP S IR, SRy E -k Fak .

il FO-+A5il 1E 3t .

(E),, =1*16" +14*16" =16+ 14 =(30),,

=. BHFEG. EMRERT

(1) NBEBESEE

FIHHENS, RARENBFHFSRE M 1AM, RNAERSTIFSA 7
A0 RFIEHFTS, B1FRFAOEFS. XiF VS PRNEENFS280LT. HEk
P HERMEERE, AMNXATRSG. MG, RBEBBF LM ENSEAMNFF S
GE—HITRED. AR HE R, BATE SN 28 P A9IX L HIDFR TR A8 E0 (40 10000001)
g R — it BEFRoma B AP EE (40 -0000001 ),

(2) RBFTE

FERFRmER—FERNYSERTE IFSTRERTE. ®x ARE WX R
AR

), % x=1100110, M[x], =01100110;

x==1100111, W[x], =11100111,

(3) RWFRTE

EHMEERENELRS, MBNEE RANFSMMNIMEAEEM KR (0F 1, 1
% 0) BITL,

f5i; % x=1100110, M[x], =01100110;
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x=—1100111, J[x], =10011000 ,
(4) *MBRFE
B AAMERTRE, TTRUERCERMAINE. EHMEREREARS, AENIMNEE
FShn 1, SESMERE (0% 1. 1EAH0), HIERD 1.
f5; & x=1100110, M[x], =01100110 ;
x==1100111, W[x], =10011001 .
M EEXFIERS. &5, MO EXTH: —EHMNERD. k5. #80FR7FEIAE
B, fFS4h 0, SENEREARS, —NANFRE. R, MEOFSuEy 1, 88
UERNEEEAS REEFVHR, ME2&MER, RMEAN 1. BEE 0NEBHNRE
FTorAlE—, MAMERTEE—H, B
[+0], =000 .0, [-0], =100...0;
[+0],, =000...0, [-0], =111...1;
[+01,, =[-01,;, =000...0 .
A AERIBRTMEBHRATEERXEFMN (RIN L F#F4Ar)
R 0~2"-1 (EFS), 2"'-1-2""-1 (§f38);
REg: 2" -1~2"" -1 (RFELXFSAER),
A 2~ 27 1 (RFELFFSHER) .
ARRABEL, ERTFHEERA. L8 AL #HFIA AFIHEAIT:
JRAG: 00000000 ~11111111, B) 0~255 (EFFS),
11111111 ~01111111, Bp-127~+127 (HHF=);
FED: 10000000—-01111111, Ep
—127 ~+127  (E 410000000 B9EH -127, 11111111E91E % -0 ),
#MEG: 10000000 -01111111, Bp
—128 ~+127 (A 2510000000 F9fE R -128, 1111111TE{EHR-1);
MRRBEAREER, WTRHF N A HFEFSHESEER0~2" -1, AFS
#esEEs 2" ~2"" -1,
12 8 hH TS BHUCAHIF
[RE8: & X AEH, WESH (FFS4) K0, H&ERBTHHIEHS,
EHX AR WESAN 1, FEEMEHER—.
f5l: +7: 00000111, —7: 10000111;
+0 00000000, —0: 10000000 ,
R HEXAEH, NERB5EHEER
X AR, WS REBRTSABRR.
fjl: -7 11111000,
MG RAD+
f: -7 1111001.
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M. ZRADEAHEE

1. 4RE5

TR ELIR SRR T HELIEL EREEXFS. B, BHRANESFIELER
. MItFALRREIRAA N EF. BETEVELEXERS, §EPIEELEBEHRM
ORI LRI, X—d R A RS,

2. Bl

REHITENEZTLENTSHNESEIRAEEE.

3. bk

EEfS (Bit: ———dEHI&r) 235 1 A FHIMEED (BP0 1), LR RN P R
e ENEIREE PR EAL,

4. F%

FhRSHLEN RSN T HIET. BR8N T HFETRT AT, Bl—
FH 8 N EERFE .

FHREFHESZRGENE/NFREN.

. FHHNRT

FHERASHENXZEZRPATRONEEFE . EETEYELE . FRFHER,
B e T 0T R X A T SR A

THMAEXFHRFFFAG, MAYANRDEAE.

75+ ASCIl 4g58

ASCI R BREEEFRFEZASHEN—MEERT. F8. BRATSHENFS
ERNNFHREE, £HRAXEERESTHRRAENRI (American Standard Code for
Information Interchange). ASCIl BR2—F 7 Rt —##I40, fEFRT2" =128 FEER L@

ROEXFR, ZEINTEIS, HAERETEN P ERREBNFTRESE.
FEAFRETH 0 b MOk R, A 128F0RE

Foh R 0~9, JLARTFS . FHlE
“0" —48
“AY — 65
“a” 97

ASCII {381 4 XRE ANFH.

D#EF0"~"9". ASCIl HAEAES 514 0110000B ~ 0111001 B, HR+AFHEH Y
30H~39H,

(226 MREXFE., KEFEA~Z'H ASCII fRA3{EH41H ~5AH , EFfa"~"z"H
ASCIl 45854 61 H ~ TAH ,

QEAFS. W+ - = e E A 32 4

AERNFS. NEBFSEEFSFH 34 4.

ASCII B8R —#h 7 fRmA, EFMESASE—1FY, VG 8 i b7. b6, bs.
b4. b3, b2, bl. b0, Efb71EH 0, HFEJLELA ASCI #31E.

AN @I REMAFNE TR ERTABNFTH, BETENS, MAEEHAZATH

21



FIRMEFTRN. n L FHFRBERT 2 MFENFH, XEFHNAEEERTRTA
FEMNES. AFITENERNBIBEXZNGE, DANFHETR 4RI, ASCIES (£
E#REE R ARE) 2EARTIZA—FERED. ASCI ABBRE AR ASCI B3F1H FERY ASCII 75
2B Y. 7E ASCIEL AR 38 it SR S A b 0 BYERFERFR A B A B ASCI S, HSEE R 0~127,
EoABAREALA 1 NEFEFR AT RO ASCIE . HEER128~255,

. NFESRB

1. XFAHAG

NFRGBRIEFARNAF NFLEIEEMNITTEN R G 2 87 3 #NFE B AT E A
MR E. BERAVE GB2312—80 A Ik, BE—HEMiZtvErAlER EFRISEHR
Zr— B9 F{E B A #E) (GB5007—85 Efzr L) .

GB2312—80 tRARIET 6763 NXF, IHEMEAMED A—FNF 3755 M _HNF
3008 . —ZURFRHBEHF, —RXFRIEEHF. ZIEEEERATS. BHEX
FH. B, BRBEFS 6821,

X ArASHY XA AR ALK FIM 01 2] 94 A+, EFRRSR AN SR 21H 3] 73H
(BFEMH RREAHNEFE) . KAGHERSHREXRER: KufMaas 5L
+E B8 32, M E"FERPH 2517905, EXAADH 2590, EIFIEE 397AH.

2 . FRIFERL

FRAEEDRIEHITHENS LXFE (BRIFTED) ANZ#HFER . hiiEE. B,
KRR EF R FEFAE,

: 16x163 7

— R E R PERARR 1616 | 2424 5% H— o e fiEs T A— " #E AL (bit) 6.
fE16%16 M@, F8+32bit ph7FfE=s(a), E8bithy 15, PR, %32 FDMGEMHE
6. EHEERESR, AEREEEE, S§MNNFROAFTEESE.

ATHEFREZE, TRXAFHEERREA. MBXENT, BEAXERERX
FREFEATERERE X FFENEFHER.
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F-E KL

$£1H FEENERE

1. 8%

FEZEMBERSRBLSEN—MEL, E21ES HN) NBRFY, HbhEg—%K1s
SRTE—THENEE. WEME, EEEERRCHNRESE.

—NMEEGHZIA TR EZERSALE.

(1) A5H

NTFEBR—AEENBANE EENS8/MRESETREAMRNEERTER, XOFES
HERHTHENEX. MR—PEEHOEENNERK, ERESHTER, hExE
Y.

(2) BEM

BEATOE—SEHAATRBNEX, AAFFEXHNE . mEMEREZNINT
ENFERESHBERES L RNEHT, FEETEEST, FEBRE—&hiTEE.

(3) &N

—MEERIZE 0N EMRA, DEIEZEXNRAOFRER. FriE 0 MaA. BiEF
PEZERE LTS ERA, KREEHBmAEEZZS,

(4) G

— A FENZA—TEE MY, UERREYRASENLENER. 2HEEAREE
ELRXM.

(5) Tt

— AN FUE DB RS E F M THMBIRN, FiEEAnE— MEESRIZE R ENFBR
MNP RFERS. TiTa, FHeTREREHTHERAREH.

2. HENERE

E—A@E ] AAEMNEERER M— P EERENNSBEMEZDERFNTE.
HiESITM BN ETERSEMNEEMNSGHEE . — M EEAMNEN T ENT [ E R EF=(E
BRERERE.

(1) HEERE

FENEBRZE (Time Complexity) 2R ZMBEMNTE LEE, AEZRTH
BAEFREEES.

BROFEERAER: BHHOW) , IMEMH Olog,n) , LM OM), LMHIEM
O(nlog,n), FEAKOM), ZFHMOMm'), -, FEHEEHTOQ2") . M EIEAIEn BT IE
A, PREEERERIEL, BEARTICEGHR.

(2) ZRERE

W= EERE (Space Complexity) ZIEHITRNE A RENNEFSE. Bk
THE R FEES B T EE/E=5 . SR S EFERESE. BREA ST S5 6
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HETERP R AR FE=E.

3. HIRME AN

FOEMSHMADURE T FERFRENNTINF, MEGERERR T FENRITRESH
SEBLRN. —R—PEETRARE. EFENER =MERENES M.

(1) IiFrEsH

RFreEfmRmE e . &% ANTESEN, Ba5iEazE. ESEZEZMN LR TR
FritfT.

(2) HIFLHE

EFEEMRARBFAM LAY, BFRENTH—FHRIENEESH, ERRNESH
B, B&EM PG (SFRAR) BT A EUEATT B, AUERERIHNT, EANBH
MEFITUF—MEZ=M, BIARHITEERIE.

(3) TEIREHE

H—ERER, @FEHIMRLAE, ZR—2&0, RENTR—LESRNER,
XERIEIRG . REFITHEIELBBDRIME, ETRIES AFE: SEREIREIRTES
RIERGH.

%27 NIAERBEEER

1. BREETTH

FIRTHAFTHETH, ARSBEXFNEE: FLiTHEREES, FEITHN
BRI A L HEZELEA 2ATEYNNITERERNIES 7. BEZ2REHAFRE,
AR E KRB EROBE. BNTUFBARFRITNAALZLNXHENSBET
H, FESEREFENN. &, &, RzHE, KHNIHMEXBZRAM. /. F. BRI,

ER AT SEENSE-BEAREF.

2. FERE

Fridzasik, BIBEEE BRENTENBNEST——HESTR, RS ENR
WA EMLER LA, WEEE AN, sEmEM, IAER.

FLeo@o] LA AMEMHEREE KR, FLo#MBEIRBRBEIARAS,
TERERFF NWRERIIEH. BIH. 9EFHZ*.

BARER BEEEE RN F.

3. BURHRF

HiFEE SRl TENIUET R, Bl —EMNTERCEFMFHSIMEE.

HEFRAERE, TEARBVZENER, HENAEHE LHFREE - LAmmLLER,
AHERNBERAENREMRAIFE. BEM, EERF5FHERITRABXMALE SHTF
MFFF PERTENEN N EREHEE. FEE, WiZEZEREN, EURRE.

A (8] 8 264 Ebd

BAHEF. EinfiF. mEHEFAREE 248 0m®) ;

HnIEL M HEFARTE E 2414 25 Onlogn) ;
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A RRHE R R A Om) ,
FRE MR
EAHEF. BinHF. —XEHF. REHFEREMEHHIFEREDN,
EEHAF. BRHE. BERE. BHEFERARRESN,
M= AR LR
M. A HEFFREBIZ A5 O) , HAbHEFAYERNZSE 2 O() .
Hithktds:
IR, BiEFRRERE. B3I FNFY BB AT F, XfHFaEiLR
BREEE, RMEZIMERLT, REHFET, HEEXESATH LR, HEIE N
HORRS, PEEEEnEtTEA. B, mRHF, HEEAFEE TR
2% n Buhb, SREMTFEERNEAEFAF REMFERFEREASER

HeEF.

SEFHFHICRAXBFE—TAREREE AN BB R BisHF.
@Y n AR, XRFIURLCBREIAMNRELEER, ERREHF.
SEnBAN, XRFAFTRLALSEFFNANREMEERY, £ 6 RITH

BAT, EREF AT

BNEEE EHRF Y ERF.

HEFFR EE3RE
& BHRE
Eﬁﬂk 0 (n2)
iﬁé}:ﬂk 0 (n?)
ﬁ;ﬂk 0 (n2)
ﬁgﬁF O (nlogn)
Uﬂgﬁk O (nlogn)
Rﬁﬁk O (nlogn)
HHEF  O(nlogn)
iJrﬁﬂF S~
WHEF  O(ntk)
Eﬁﬁk o (nxK)
4 . EEEE

BRI

O (nlogn)

C(nlogn)

C(nlogn)

C(nlogn)

Q{n+k)

Q{n+k)

Dinxk)

B
0 (n?)
0 (n?)
0 (n?)

O (nlogn)
O(nlogn)
0 (n?)
O(nlogn)
O({n+k)
0 (n?)

O(nxk)

iR A

Q{n+k)

Q{n+k)

PR

In-place
In-place
In-place

In-place

out-

rlace

In-place

In-place

Out-
rlace

Out-
rlace

Out-

rlace

faxE

B
R

B
T

faE

TaE

TaE

TaE

BiEERE-MEBNBFNE ERFASMAETEEZ0EA, BETEIAT
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HETEN—EREE, IHEEESE — M MoENRBE—-RINITYE, &Y
FArREA B AFEERMEERRANXR, A1TEN, WRTUBRERIEIREZ [
BXE (AEHER), FoaMoBELEGHB S HEM. AL #E. TRIERE
Wi, HXREERIEHA, IMEE BN EAEEERZEAAETHSEENHE R
B ENLAEHITENEKTESLENR . BHEZNEERARS218MA BRI
FIRFE (BIEBHEXE). BEFARA 7T RBIARAMRE, £—PERLFEFKE o8
BT ESMETSEHREE. —Miik, ThUGSEREZEME —TRERNEREZ.

E A EEBRET| T E,

5.&%%

BHRFRITR CH+BEERFGITHN—FEZERZ EEFSELAMNEMERFEE,
BESBAT. BARSE REEIRAMATECAS. ETEEAMACHRAEEREA,
& AEA B, BEIBEMA A /EIFMEEERA.

F WL [a) @A XA @ Ackerman RS .

6. BRSEMEE

RESEBMZITEYNBESGEANEE, RE R TERBER M E T EE N RE,
o] UF AR SR EAKE. ERERRBEETHN—FIZGIRE. ENEABER: A
TREBRIFEMR AEER—MOEEAAEERE ERFZLES, —BRIEXRMNZEER
RN, MBE—SEREF SFEFRE, NMERE#HT, BESII@SILALRE.

mEEEE #FANRERE TEEEFE—F#AR, —SFEiniRaTE, R
SEAE. H AR AR E LR T E, X, BEABEMARNEEEERUE NEFERIE,
WEEZA R\EARE, MREXEUE WERE—F, BEEMAGDRESERRIE W
FHBUE WHZARFERE. REREVAHIEREMEEE, ERHAFHER
MIRESE BN DAL Ff# A4 1k .

W SRAN= =Y = IEf iR e w3 6

7. ROEE

RLEZREEMNRAEREN, SEREMEESIIERERENEE. hHRRiE, FME
R EMUER, hAMEAREEERHEX LNEHBELRE.

RWOEESABEMERER, EANTHNXBERORBNERE. MIUEENE, &
IVEEARRNEE OFEESE BERLE EFNRORBLAREXEM. BIREMNR
BUENIBRASZLEINRE, REHIREFEX. T, IMXANDLERRE, —¢
BEFA T AR HRETENM.

DL (o) £ ) 4 o) L HEBAF T oK ) " 2 .

8. MiaH%

AREIES MGz, BMSRAFEN 53 BB AR )&, B8/
KR [0) B SR LA B BN B A SRR B BV o) B A8 e R R BT B9 e 71
Mz h ik,

FENREE RHHF L RBRERHEE.

9. EREEE

TERAEREMORUCEER: MISET AR RAEFENE BV, REEHFT
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SEAEXERYTAHR, HEF, FAFERANSAREE—ENTRE—T R, 2%
TETR AEHREFEDATPEGEIEFTRA. H1F, BRENEVTREZE
BFASD R ikfeRy R, RETE, BEIRIABEHFEDRNE. XMERRFEIE
RREfRmy RS, TRz RILERR.

LR SR (VAN 5 C T

10 . EHASHLE

HEAN BT ERRZHBRARI BRI RAN—MEERE. —W0% A2—
MFIREE. BT EHEENMETR, BERIBOFZEHETER, BhshAM0ik
HHENARNEEA FERFENBEATE MAGFE—FARAINSRNEE, TR
RERFNAETR., FEARE RLTEL N TRE NRRERFEF. SHANEEDNK
ISR Mok MEASTRESER. MERRABHRTRBIE . STDTEMH.
RFRITSRH. KBET S AMTILE: &, KB, §8F. /iEF.

ERREE REA TR REKATFIE.
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F=F RGN
1 GMRIRLEH

1.1 ¥d

1.1.1 EREX

A HEERNGTERGFEERERENEHEE, IS 3. SdEE XA
BIEER.

£ C++H, HBEENITEOT:

KB BAR[TENH;

HPEARRFEFHFEOEEEDY T2 MERRBEFTENNE. TE MDA
HEHEFFERAL.

fltn int a[8];

BEHAEXT—1TEFHa. KNAHSHEREE HETEXT SHELERE.

B AEHETTERTER, FiaSEEesE, T RDIEE RS|(EE THRRITREENT
FaoHih. FETHREM 0 ZITEN -1 HEE. I8, FEHAENEITTE TR 0.
£ C++, BUATENSIBERNT:

BB B[ THR]

HARBI THENIAETE, THNEHEERE. BREHEGHSEIEEEN, &
AFIRREETENRIERR, FUBEEXBEELGITEHESE.

Ebdn FEH a B AERNEPHIRENT:

RERN AT 4FH 4FF ASH 4T 4FH AFF 45P
E® a0l all a2 a8 alél  aBl  ale]  al7]

£ C++iBEW, HUEEARTHEENEETEMNMbI, ol IEEZ N E—D6FE n
935 n P ERHAE. BT TR O EE T EFET U TR AR SR E — . B
i a[0)4H Y F+a, a[1]4B 2 TF+a+1).

<«—— Array Name

|

l&e———— element

1

index
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1.1.2 EBWiEk
HEMBEATERESTEMESEE . 84t o] PI7EE XA #iE .
C++/, HEBMMBWEER A
$EB HEARTENE] ={FEOIE L}
Biin:
int b[1@] = {1e, 9, 8, 7, 6, 5, 4, 3, 2};

HPRENTENUNTETRETE N, FRESMATRY 0 BTEFHRARCE
B, ZXEFESANRE—MERELSR. thin ik b #4Ed b[e]=1@; b[1]=9; b[8]=2;
b[9]=0;

C++BFd, IS EEENERTEEETRIVNEN,. RESBATEAINDEHEL
A0,

£ C++Hth T UG memset RETEE cstring L XXH)EEE S —Dis A —ME.

memset(#£H 4,0, sizeof(FHR));

B A memset REEERFHWMELN, FRFUREREGEEMBALY 0 H-1 ZIMHE
fible, BRIEGNFTHHORNEIER. A 0af FEEMHBEARAME, -3 BRETER
EhsME. BEEERN a,

memset(%148 2 0x3f sizeof( B R)); /¥Ek H R AE
memset(#48 % - 0x3f sizeof (4R &)/ a1k H B/ VE

1.1.3 HUERRE
BETRANFLRESS, THIAEENTE EEFEFLANMGREETE BA.
MEEANTTERE O(n).

1.1.4 —#¥4E
THEEUR AR R DA EATROEE, B EHENEE.
e C++th, THEUAMNEXEDUOT:
KB SR A [TTHIF
BN int a[2)[4]. al0)[0fiF —HEAE—ITE.
% RN R IN T &
a[0][o] a[0][1] a[0][2] a[0][3]
a[1][o] a[1][1] a[1][2] a[1][3]
LfrE THEUREANFPREER SRR FEN, Bt EREEENFPNRENT:

ABFEXRN 4FT AFD AFT A4AFT 4FD AFT AFD 4FD
ZE 0[O al0)[1] al0)f2] al0)[3] al1]{0] a[1){1] al1)[2] a[1][3]

MR —HEER, BTRFEATNAELANXS, BEREMROHEETI
int a[2][3] = {{1, 2, 3}, {4, 5, 6}};
int a[2][3] = {1, 2, 3, 4, 5, 6};
AR B MSER AR . He a[e][e]=1; a[1][e]=4; a[1][2]=6;
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1.2 §F

121 #REX

BREH-RIGERENNEUEN. §MESSRRMEBS — MEEEIBTENOSEE
H, B REET SR aisshE. SENEMINFRHEE THRRAEN, Mk
MM RHBENT R ENfEEREN.

;WZ/ |

HRTENFHETES, THEMEGTER, LA ERNIAHG. $ERERT FESEETES
EEMIPZEFE T — SR, FEZENF AR NEE. BE2ENMEERG, #
REBAFBIRAEEES.

R T UED R pEER 5, —MERF—MRE, —MERE—1E. X
Tk R W 5 HE Rk

1.2.2 3R

HROMLETEEFHRTE, LWBRINBHERERNE 4 PE RIOMRLF
b, BEKIHE) L. 2. 3SE, ARRAIESIE 4 PE, TERE. REOERT,
e — n DX REESE A On).

1.2.3 #EFRBEA
HRNFAEERS. BT SAIHEEBEAMEZEN Y 5. ARBRBAIL
B ENIEERIEAN T 2. MRENEBA—TTE, tLinE 5 1 6 ZEHE
MNTETE BRINFTEEESs STEMDER 7 8TE, AR5 7 5T=EEQ 6 STFE,
T EEMEA.
- e
/ \ % NULL

= -
1.2.3 =M
ERNOBELIERES. BN ENBI— T aiEftHEREMBRTENE—T

T, REFTAME. LLOBRNBEMR 4 SR, RBEH 3 STENNMIESE 4 SK
Mg 55, BINMAEARRTFRI 4 STET.
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=T

1.3 BA %

1.3.1 BAFIE X

BAZIRPRE—mIEA, B—imdtfTiEBUER AR M 540 .. BAD AR HIBA R R, i
HERIENEIZ BT, FROAFENEERR. BANhE BT AOMBR T H AT
MNBA. AR —3im I BAE (BERASK), ABABI—iGIHBAR . BT BREABTREELA,
I IEBATX FReE Ay fi e Bt S E  (FIFO, First In First Out) .

HiBA. ( Pop ) ABA ( Push )
sanek = BN IR - st
i i

AR ( Front) AR(Tail)
132 BABIiR{E

TERENIZHEXBRE an+1EAMIINKRESNE. SEXNREMNINERE
g. #EB\FiEHE, BEREMMIEH
head: BALIESt, FERELFFALTERENSE
tail: PARIESt, FTERXFEMARTENT —IMIE.
— M ANIEHTHRERED 0, BAFIAZE. BAFIPHTENEE tail - head, H head
0 tail FRATI A,
BAZ i BANBAZE 7 BIFE sh A & FIBA R F55t-
tHBA: x = glhead++];
MBA: gltail++] = x;

—— Q(H AL
10 10 10 Y 10| 10 ) = tail
9 9 9 [ Q(9) | tail 9 [Q(9)
8 [O8) | tail 8 [QU8) |wg-tail & [Q(8) 8 [Q(8)
7 [Q(7y |(B16¥0 7 [OT) 71D 7 [
6| Q06) 6 | QU6) 61 O6) 6 | Q(6)
31 Q(3) 3 1Q(3) 3 1Q(5) 31 Q03)
41 Q4) 4 10Q4) 4 10Q4) 4 1Q(4)
31 Q(3) 31 Qi3) head 3 | Q(3) head 3 | Q(3) | head
2 head 2 2 2
1 FKARED) 1 1
[y 0 0 ]

- (3 A

(@BAMIE  (bkIREN{E  (RMHEHIN  (drailCik ER
FIRk (1A 7 Q(3)H BA EQOAEL  HEEAS| A
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1.3.3 fEIREAT

SEAKE R n:

Y front =0, tail = n B BEITEABN KA REE, XFPisH AL A B H

X front # 0, tail = n B, BAETEANAUEERE, XFEEEABIINFIEEFMAE,
By PAFRIXAia ) b (Bas

AT BB ), AT RUSEE RN — D B EATE X . S FE n it
&, T—/thitsi#ise h 1. EE0 LR BXMRITFEBATIFEFR D /EIRAG .

wsIBiig

{iERBA
XFEFRBATI, HEAFIABAMRIES ZBEATIFEH RE:
dBA: x = g[front]; front = (front + 1) % n;
ABAC gftail]l = x;  tail = (tail + 1) % n;

1.4 1%

141 BEX
T2 R EEM—im B A FIBIBR AR IRE M 5540 . RVFRABIBR A —us i keI, EIL TR

BEISTAH, EEMO—RUERRE. RAOBNREOQEFRIEN push), BERREQHTR
AH R (pop). BREMNFHTNUBREEREFOK. EFMRREHAKFRIETE
(ANEPNERPNGZ )

4% ( Pop ) Mt% ( Push)

= $%]0 ( Top )

SUESTRSHA0SEN (LIFO) |
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14.2 ¥ 5#&7
EEHE CH+EANSRESERFT, RESHIBEHRIZENEENERTRATE
DT, HE—NREMNETHEEBA — RN, EEMZREARREZE, BER
FERAENSH. BEHIFEEE. REXLEENENMRERK. BARMNBABEUTEE
BREHMHRERR RRAEREANRKBEBAREVMER— I EREME.
BAEZNNE—RRE. WTEEMERRR, —RBRRENEESR.

1.5 FHFE

151 FHHREXEX
(1) =& FHERRYEFE. 8. TUXFEHAN—SFF, E2FIFHEN (AE
BAH).

“hH@AHFUIV”
“hello world!”

“(YW>>> |@W<AS"

(2) GRHF HMFHRLERNFTS, BASCIBEO (51E\0) Fr NMRFHEIF
HEF, BT EH TR RS R.

“hello”

7NN

’ " ‘o 1\0)
(3) FFI: BEEBRFEETECIEART TENENCE (EAIHER) kM
FF3.

it

“hello world!”

ﬂlolﬂ i od"

FF5 FFE52

(4) F@: BRERMESNFHERNTFIRAZENTSH.

i3



[

“hello world!”
“llo w” “rld”
Fi1 FER2

152 FHESFHF
FHEFRETFEIFHIIN R AEFEIMFHNN T Z EFAFNINT, FHE
ZEHBE—NKNER, EBAENT:
1. WHFAITFEFE A B HERMNE.
2. MWNEFHHREZERG—IHRAE EOFFF Al Bli] £ ACSIH13:
2.1 IR Al < B[], A4 A<B.
2.2 IR Al > B[], ;4 A>B,
2.3 IR All] = B[i), BAMLEEET—MIE.
3. MRMBERFHEHER, B4 A=B.

1.5.3 FHEA

THEAHERT C 55, HE G+ REFIFF. THREREERER T7F \0
£ —HEF . Bk, — P UEEHERNTHE, S8 THRT R TR.

T H A AFIGRLEIER T —4> “Hello” 7 &. HTTERUN KRB T E 76, A
PAF R B RN BRE] “Hello” IFRFELE —1~.

char greeting[6] = {'H', ¢, '1', '1’, "o, "\0'};

HE, FARERT FRHRAETRHRERENARR. O+ wiFESEVGHEEEHM, B3)

£ N BAIETARARRE. Frildier CURI AR i A e T Wi 1k -
char greeting[] = "Hello”;
LA R CIC++ H5E LI A1 8 I N A7 3

Variable H e I I o \0
Address 0x23451 | 0x23452 | Ox23453 0x23454 | oOx23455 | Ox23456

FREALIRFFF BN AR E
o FHREHGAEW: scanf("s"s); cin>>s; gets(s); printf("ks",s); cout<<s; puts(s);
® FFHEEFH: for(inti = 0;s[i] 1= \0;++i) ...
® FHRFHER ] =X,
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® FIFEIE:  strcat(sls2);

® FRFHEFEM:  strepy(sls2);

® FIFEFEEH:  char *sl = strstr(s,w);

o IFFEKE: intl=strlen(s),

® FIFELEE:  if(stremp(sls2) == ?)...
1.5.4 String 3£

String B TFHEEANIEFTHE FEEINRAFE (HAUESRE), —ME
BE UFEFE AN (FAHEHEFERNE) IREFRARTNETHMIEBEER, 2E
{5 A String SRR B FFFEE.

String ZKAIRFFF R A HRIE

® FHEHEAHE: cin>>s; getline(cin,s); cout<<s;
FHEBEA:  for(inti = 0[] 1= 0+ +i) ...
FHEFFER  s[i] = x;
FREPHE s=sl+s2
FHEREAN  slinsert(2,s2);
FHEMBR:  s.erase(2.1);
FHEEM:  slreplace(2,3,52);
FRFEHEN: sl =s2;
FHEFEEFH:  ifslfind(s?) I= sl.npos)...
HEFHFEEE intl = slength();
FREREE:  reverse(s.begin().s.end()):
FRELE: sl <s2)..
FREZH  swap(sls2);

2T FRMEBIREH

1. #

BRI EFIMERMBAT B T M SN, TSl SETENEBRUEZE2EM
XER, G IEETERERE 1Y (BRE—ITEN) -G BREE—ITE
5h) . EEFREFES, TUASMENERSETEZAEEXRNEAMERTZN, Bth
BREOESEREEMEMRFR, HIORE, FTEESHAEEEZ LIRS,
H bt 2 —FhiE LM BB L.,

—. WHEX

—IRBEBE > 0) NMTEAMNERES, HH:

(1) SNTERALESR (node);
(2) BA—THENSR, RARESHWIR (root);
(3) BRE=5, HEESESHmm>=0) MEREZHNEREST, . T,, T,,
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T, . EFHNSIFENSE—RE, ZEEESHRAZRKOTFH.
T ER—RIARE AR

—. WEXAHEE

A . RIRBIAE X,

B —RRENH 1 MES ISR BRE S, 0
TREHR, HEG M SEHER—N— DRSS, 6§
MESTE 0 RENMEHES, B, WBAZES OSNONNO
e, (BhREFFEN. ETHRESSESERS, & G) (6) (7)
TERBHAE, BNEEEEITE

C.—MHEANFRAIE, RAXIEANE (8) O

(degree, 5= 1MEN 3, Fa3MEX0);, EHONESFAMES (B leaf, tNL

M 3.5.6.8.9); ERHOMERHINTES (R 1. 2. 4. 7); RIS EE
BXHARMER (F8 2. 4. 7), WPRESNENRAERDXIERNE (XIEHRE
FEH 3.

D . ZAEEFRTHHMEENF, ¥EIMALER (AR EENBEXENES, R
PR S ATHRESANRES, FTHRESN MR SNTES. ME—IRXESNENT
HBRARPES. NER I BER 2. 3. 4MRER, R 2. 3 4BER1IMTER E
MNMXERRES, FARES2XEEE5. 6 AXES., FMRESTENTESRZEN
FEESAX M FESNEE. MES | 4. 7255 8 8%, BMUENE S HRMFH
FRE—ESERZESNTH. NES 7, 8. 9#2E S 4 FHh.

E. EX—EWMRESHER (level) 4 1, HEthESNERETENRESERM
1. MN%ES 2. 3. AHERA 2, 55 5. 6. THEXRN 3 S58. OMERK 4. —18H
FEFENE S NERNBRREROMORE (depth) . MXIFWERER 4.

F.FRPEEBNARNE R, NEA—ESHE. BLEMTEERPEEES
MEERRERNA R —%x. MENZBEFEE —KBE. o BREREE NS R FRREBE,
BEMKESTHELMNESNE0K 1. mEEP, 51 Es 8 ZBFEE—KBE,
HETA (1. 4. 7. 8) TR X£RRE, REBENKEN 3. 38, FREFHLHNESZE
AFERE, MREREER, FWTHEEE S —EFER —FRiBE,

G . F# (forest) B m(m>=0) FEAHLZNWHNES.

=. WaEBH

i AW EMBAEN, AAEREBEMAFRESHPSHESNER, XfMBRE
WiEREBH. BEMNTEEZM, EENE,

ALERF (IR) BIA: LihaRER, BMERAEREFEERDERTFH.

W E R A ER N 125634789;

B.EFF (IR) EH: XMNEINARHERTH, HiHORES.

nEEEFRHIERA: 562389741,

C. BRBH: BERMWNEKENHR, B—ERIZBAEEENKFE.

MEEERBHNERY: 123456789,

D.ME&Eh: ARILENEEEAHENENEAT, hEEESHEARET
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HIBZ EOEMD TRERXR, XMERRAXFS .

an - EE BRI BB MR A 56389;

M, —XWERHE

Z X4 (binarytree, IS BT) E—M4SHRRELEY, SHAEEN 2 HH. II”X
WHSMEARZEBRNFER. SMEANTERS A EERT. AT ERNFET
PR ALE TR, AR, X 5 FEAES:

Lo PaQ

TN fHEs HTRAT . HTH TR
) — S # i — {E i — St it — S 44

BEASINARAAREBLRERASERA T -XH,. BE-XHMSRbBBFREAE, 1 XX
BOSMEREZRAEARNFER, “XRTUAE, —XH—ER2EFN, B ENE.
BFRXRFEIHE,

. ZXHHMER

(4R 1] E-XHNE I ELREF 2 IEAG>=]),

iERR: RfS8, BIEgE: Hi=18, 27 =1 8BRS RAEBREEi -1 EEGEA.
BEi-1ELERZH 2" M. BT -XMNEINMESNESRSN 2, BEE  BELRE
KRESHIEi-1EM24E, B2+27=2"",

[4R 2] REAKA-XREZF2 -1 ES(k>=1).

IR ERFHEFREN_XHh, NS5 -EHSERAESEN, ERhE ot
. AGFAMRLYE REAKN-IWHNEREESN:

R A |

B anELIE .

ol —RRREAKER - 1M S XA BE XA, TE A ARER 48
WIXA, MR REEE LNSREERRAE S 8.

AR B IWHEETESR RS, WERSIRERE, BEMT, MNEEH, @
sl TEE = XRNEX, REA K B nPMERN-XHEARYAS M ER 5 RE
AkH _XHPRESALE 0 ER——NEH, FATE IR,

TEBHE—TREN 4, BR8N 12 NTETXH. EHOTHRL HER AT
ARERBRAMMELHI NE—4%s, FRADPIXTHTFARNEKERAL m, WERZES
X THTFINRRERSA mE m+l, TEC. DAREEZXH, RAREBEZLTAY

37



(2) ©
ORNO.
© @
FEC ED
[#mR 3] MEF—R W, WREMESEA,, Eh 2 NEREChn,, U—E
R ng=n,+1,

PR AAZXWPREESNESNAART 2 USSR (i2hn) REFETOE
Rt 1 EEon M2 EEafin, 27
n=n,+n, +n, - (HF 1)
H—AME 1 BERFE BT, 2 BEERARINET, M- XRMTERFESBEE:
n, +2n,
WP RAEREA AR ERNEF WoXWPNE LB FRTA:
n=n,+2n, +1- (FXF 2)
B 1 f0kF 2 53
n,=n, +1

[®| 4] EF n MESHTE Z XRaNRE N floor(logh) +1

R BRIREN k RIBETE ZXHMEX, BIE k-1 E—E2#HM, Frlin>2"" -1,
BnXE#HEEn<=2" -1, FFll, 2" —l<n<=2"-1, THE T H 2" <=n<2*,

2 AEBMEET k-l<=log) <k. 1k 28%, Erllk="floor(log})+1.

[R/ 5] HTF—Fn MERMEEXH. ME—1MER (BSHi), A
TaRi=1, WD AR, ERER WMRi>1, WEHRERHSHI2.
mR2+i>n, WESi EEBET (HABEART, A4 BEsi AMES), &

WEBETFRSH2*i,
2R 2*i+1>n, R RAERF, BUNARTFRSH2xi+1.
WEAR: B, FATREEAE—TEIC. BEMTEFR:
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4k i1 7E R — 2 L g Mifli | REEF— 2 L

. A X

AEZXRHEAR, EEEREWPERRFEMRENSEG S, FENEHEAE—i#t
FTEFALIR. X R = AR A 6. PHE = XA IR R e — B ERCA TS )R
PRENER, TSNS SRBOAR— R, SHE R R, TR E S EEFhLE,
b E RN EEE. B — IR BMNER AN, 15 3MBHAE: & (R) PR,
d (R) FRA. B (R FEH. (1)

(—) kFERHEBEEXINT: 5 0

HNR A, M=k &0

AR = QMOS0

(25 P [h 2= 149

S5 FEHhAETH

SFFBHAE ZXMALERK: 124753689

(Z) PFEBREBREEXINT:

H_XRAE, M= B0

(DHR i i 2 749

(2AhBAREE

B iR hA T

PG FE T XAIER K 742513869

(2) BEFRBHREEXIT:

EHEXHhE, M=k, BN

VEFRHZE T

2EFRHhAETH

(BiAaARE =

faFrimfh FESER A 745289631
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TR HNFATN, HNTUPRIAEF. FF. BFBH (-
TEBHTEEARRMNEFER, INTAHE-XHNBHERMT, €

IS % FARE 3 R A%, ONO
~+axb-cdief (FIEFT. HER) (@ (@) ©
a+b*c—d-e/f (PEEKT) o o,
abed —*+ef/ - (FHFERT. WHE=)

FES: BRI Rt B R T L E = U ﬁ_mﬂ]

E A FrF5IFE FrRr 5 o] DB E H = XA, (c—d)-e/D)ity — it
18, EHEIFFIHEFFIAATLUBEL —XR, AfT4?

2.4

B (Graph) 2—MEZMIELMEN. EATEE. T8, 5. 918, 4F. £9
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