21 WS FEAARINH | BTFEE

=
JUNRESBI NN
e

RER %

ATERF Hibtt



21 {EMEFFRRUBH | BFER

T HufE TR

ol

R T4

TUMRPIRMER

55555555

AR bRt
It 5



N &EE N

BEERZFRARNRRE, TWIGENEERBHEME. ABREIERY KB T 5EE TR WE
MO ERAZR, 2L, THR: BRI B ARG, SMOTEERIGRI K. d8. S8
VREAERE: TRELRHRXNSHFXNANMOED AR, WRERTHEFTEL LR
A AR E .

ABAEAREERE T 5IEE TREEHR TR EWIGERM, WaEh Ka%ENSERS.

AR HEWE BEXFHEABHIRE, TIREEFSHE.
AR, BRYLR. RINEERBEIE: 010-62782989 13701121933

EEER&EE (CIP) ¥R

B 5iEE TR REE/ BER TS, —Jb: HEREHR, 20128
Q1 A FmFEFLRMLNES - BFER)
ISBN 978-7-302-28822-0

[. O 1. O 1. OB THEA-ZE-TBEEE-BH QFEFE LE-KiE-REER-#H
IV. ®H31 ’

o [ i A B P E CIP %z (2012) 26 101763 5

BERE: WL KAIR

HER. v ATE Bl
BB . ETT i B % B |
WS, SOk i | % W

I Y o & o B £ I Pts

HRR& 17 . 4% K% Rt
7| Ht . http://www. tup. com. cn, http://www. wgbook. com
M db. JERERKRFEECE A B BB 4. 100084
# & #.010-62770175 BB M. 010-62786544
HBEEERS: 010-62776969, c-service@ tup. tsinghua. edu. cn
B B R {%: 010-62772015, zhiliang@ tup. tsinghua. edu. cn
B & T & http://www. tup. com, cn,010-62795954
: AU A RSCEEE R neEMADON
: SR o e
: 2 EHEBE
: 185mm X 260mm B ¥ 23 = . 559 T
: 2012 4 8 A% 1 MR En R 2012 4F 8 A1 ETRI
: 1~3000
: 36,00 JG

o8

ft2HHE NI
S & 5 Mo ok

“+
30
E 1
dn

: 036792-01



25 B B3 G E= e
(R HHF)
XEXE &% #k
BmRKXFE EX A &4
EEMEMXKEF IAAE H&
BRERETXS SEAK ik
bUE- o B & 4
LtigkE x B #&
EBTBRXE & &K #H&R
T R #k
EhRHEKF EEE #HEK
| KL PR
EhIFEXRF 2F X #ik
RIXVEBIKE b B & 3
FPE HRK
THEKE FRE KR
XEXF Il #ig
g/ HR
RERFEHARAKE IRk HKE
AR AR
HRE K
M XE RS HAg
WEkEXE NEFE KK
WWHERHEXE AR K
HKILIBEXRE kFE I
PR Tl =B RKER K
KEXF kmE A
EHXE * B #HKR
W KE TRl R
KBTI K YHIB #Hit
HEEBIXE LA iR




1] BFE5BEIIREENREE
; v
AEXiBEXE

ERIFKR
EXEEFER
BEXXF

EKHR R

BAREFRERKE

AL Tk k2
ExXXF
ZEXE
FEXFE

AR
25 K
A%
EAE
L
A
KIER
EY =R
®a1iz
T B —
R %
%] e —
V- s

i
g
Hg
I
ik
£ &1
#x
&
&
H#x
R
#H#®
&



v il 1!

— N
s s e |

B B E S FEIT B3 — P, REHENRRTIRERR, SMERRELSS
TAGFFRRKETE, BFEERTHREHE, KT ERE BRESIARE AR
BIEERER T WRBASE, EdHAFESCHEFBENIE THARE, R TE%%
MLk, RECAHTTEFFRBEIEAA, HRELFHHPGE. AT R LR R UK
HEHHE B SNSCERRSI T EXTIR. HE, REHAMREEHEEL PRGUEN
SUHEKBAITE, AOERKTWREMSRAR G, BUTMLEARRRAFRS,
AA RIS BEEABENT LT RS DA, SAERSEERRE ) A AUHOR #f R A 5k .

HER—EHETAENSSHERETE. 20005 1 H, HEBTFRT CFELHEE
FRARHERESHAICETEARE L), WRIEH “REERAR L RESHENE
THE (RifR RETRED”, BT, REEM R, SBREFERE. HEHN
BESLTNE, B PR URSERECEBE, Rl AA BRI R, FLrHhw
REFHIKBEMNRBREFAANTE. EHHMMNELEHER “RETRE” fdEd, i
LRI ) Bk HEERFE . BEETETA SIS 0 6Tk R ERE G
UL, BEEAELS, BEHBENE. SCRREAR, #RT KRR . R,
TER . FEROFARE. EiEE, SBETHXBEERIZATEXNIEINE
B R MR 2P0 IE & R R R LR, 2RI IR SV M, LIRS
“PETRE” BSEHE, e SRR RENEESCENTE.

ATENFE LA CRTIRFEFARARHETE, RRAFRENE TR
WY Fikh, BEERASHENCLEN EESRHE AR S H N TR SRR R

TAE”, EARER. BRNBEIAXRBIINRNIET, BNALHBLT “HHEXF
HRRAH B R R (LU R “GRESR"), B GEE MK R &R EH 1 AR
MK, PHEIFEHRE M IREEM MRS S HRTE. “RES” A EXRAEEFRFHFS
BREE SRR —RIETEUM, HhFZE8MD SRR, REFHANRKER
EAE.

EREFESHER, “GRE” —B0AA, BRRENERTENTHERE R
#E EESR, AT HEEAEL L BRREEM N ZES RRE RRBERESR
BRERNOFTFRE, EERFOEARK. FOFt GHER. FIAR. BTl K HMHOKN
ARAABEFFAH . BRGIFMESEIF KSR ikt R RARFEPMERE L
AL SRR R, MM HFAF & 21 g # R R IR, AR5 SRR R R H A Ty
) R (B BT R A R AR Z MR SHEM R M— e KariEtE. #
MR NI AR CELTERKR ‘AR AR, & “BEs” N,
B Ja IR AL o R AR .



v

N

BF5EEIETWRE

BT, &0 SR T SRR L THA “RER, B “HERFEH
BB G B R LT R T EEEMRFRERL”. FHAORE
iR CZ ROk

(1) 21 L FFRIRIE - THHHLA
Bk v EHUN A REM

(2) 21 AR FEMRIEA « FHHBEEBA

R AR, BRI AR

B R AR R B LY
At
(3) 21 OB RHRBH « B TS B— 2% R TR B R T LB 3T
(4) 21 B2 R « K TR SRR TR T EH .
(5) 21 A BEERMLEH - FREHEERRL.

(6) 21 L FEERIMRBM - UEEH SN .

(7) 21 L REEEINRIEA « BFRF.

(8) 21 L FEFMRNBA « PRI

WK AR 23 = HES S, ZEBM LRSI T 5 BT b iR
ML T BURG A, HRE O HSEE M T BT, HEREM YR T SR
B VA2 U R KR, 35l XU HE 4 S B AE R R B R R B

BEXFHBEE BV RERRS
BERA: BILL
E-mail:weijj@tup.tsinghua.edu.cn



BB TS BIRBEANERE, KEFEARNESSIATE, MEEAFRCENF
ZHRFRIFRA R —NFOPR . BEMIGENTWIGES &, RPN
EEARAE S, IRUIREY, RAFHREARAARRNIERK.

A UK IE HEM, BEFAME EEERNEREIAR, SHTERRINS
R, BB AR S E A RZ U, BRSO KRR A DGR XU R R
BAERO B, ERZEABREREES, EREH SRR SR MR AR SO
B ARE, FEARYE SOOI LR SCRBOE LR, IEREAR R SUNRE .

ABs b, FHE: EE 13 AMAT, SMRTASHESGRI. KRR, TR, %
SERY RAEEE: TEE LEPRXNSEFELANMNMEATEER. WRRETS
HAF TR L H SR R R AR i o

1 ANBTNARBIOEA TR, URKSTTBAN R, HRRIESERE
FEA TCE A TESCIANT, LA B o] A S SRR X L SRR I B ACR I, by TH B 53 A
&

2 BT IS ST IO . SRR B RIS HIBCRE A B, 4 T Bl B
(OB A SRS AT 7, VRSO R BRI AT R 0 T Lk isea T MR FR B 2T PP R R FU 2L
R .

5 3 BT AR R AR R A L BT, ESERR AR, KRB R
ORI EFARREE, ENRERREBREREE, REEETHHHARERRE.
AT RIX B AR EE, BN T ibEE LY kM LARER N TH. B
W2 A, ABTTEANET BT B R AR R R A, BRI A
FEL R P R i

84 BT BB FEEREPREAES: BHHRAGES . BHRE. BHERNE
BRI . WA BT, WAL S IR FESAEE KRB
TR, AT LURYE LURT T 2 B RS S A B R P I TR, SRR RS AERY
R, B, AT NI EFR T BRI E SRS TR SR A AR, XY IR
HROUCER —ERIMEE.

# 5 B AR FEGAEKEASRE, BERKEFL. BEERMER. BTHE
B EFRETRGOWE. CREDERR. SRS, BFRE. TRBREMTRHR
SR N ) B R A B R

55 6 HITA AR E R RIS BRI R R AR . B AR #
i AT AR BRI T ARER — AR TR, bR R S e m
oo



\VI/, BRTFSEEIREWRE

# TR HEEFEH R R EARB B O RBES, WERRR, SEE
LR BB E A KRR B R, BB KK, i RIFE T AE k.
B SF IO BT B F AL - 3R R

o 8 BT/ DRI ISR W JUR DRSS R SHBEhiEE RLAMLL,
BEBERIHAPHNED, WRA%E DEBRFEHSRRMEE R, FREICTRSW
BbaE, (HEREFEEA BT UE MR R DA LR ShES R, BT, X—
FLTT B M ARE XS L5 B AR b i A A B AR

9 BICA LR )RR ERDOEERE S RE I L. LT A5 T LA R LA
AR RNA LSS, ERFREEE T RMB%S, MR NMEE, FHELTER
R A R R L . :

F 10 BT ARER . RAEFRGERNES Kb E E R . B E 2 i p
B I FH RRLTE £ It Bk B AR Y R 4G -

F 11 B BARETHRAL. NoT FERELSMIEH. TRREEEFERBS
BE, LWRDEEFERMER, REMLHAC S AZIRBIA, BAHRERETHR
PLHIFFEE, TR KSEROSUEATHE S, BIA R T AR IERERANLES . B
ABRITHFE, EEA LT RSB — 25N RTE, LA SR 2 B3R T £ 4
RFILITMR, M T AT HR G R R AT HAR .

12 BOTAISE 13 BT A B2 ERBE ML TR Bk, SdEnE. Hrss,
LRSS RS 202, 5. BEETENINGIE K, Wit gpm
2818 R K 2K H 2 K3 1 i) R

APEX A EICHEA —ENGE, FHRET RIS ERIRSGIEEER, €T
R S AP ARAR R E VA, 2B I RSO B . B SRR T 5505 TR
PGB B ARRETE by i 2 RN B 3 S SCRIR A — R O #E B)

AV ERELES, BB ESR, Kb, 8 4. 5. 12, 13 RTEHR
EREBRNE. WITRS, REKMIMT —EE%, HbaTHsbBERRS. 5
5, BRAR. KIBEHET AR, HFRETUSEREN.

ARV NAE LR BAREGET SE B TRERMEHT =%, RWPEEY
ARWSNERFER, RTHFSHEAMEN. B4 ABOSHEEBETXFE. MEE.
T AL AR B BIA SR, R — I RR O MRS

HTEEACFAR, BofadRRMER, Yol KigE A EHE.

# &



B eFHBRIALELTZ

Unit 1 Basic EleCtromic Devices -t 3
1.1 Xt rverersnerersennenernesessessentes st es s e h e e st s e 3

0 B B - Y ) R 3

11,2 REEGISHOL ++++++esrssessesassnssessestescnssoninnesntastestes st tas s e bt ses st s ea ettt 3

1.1.3  SWALCRES c+eereereeneensenssestestnriesentsnatstitss sttt st s st 4

8 0T 1 ¢ 5

1.1.5  TIAUCHOLS+++-+++++eee+essersssensenramnsmusserinstssane st ese e e s s st es e bt sttt eb bbb 6

1.1.6  DHOAES w++erewrrerereesessnssnsmmmmeninueiniinse e ie s e e s 7

1.1.7  TEANSISOLS «+++r+etressesrassrssrsrenrsnsinmsnssnsssntstsntstsstssetas et sttt sttt s 8

1.2 K@Y WORAS = eeveesssesssesseessssumsmunsimssttss st s 9

1.3 INOLES:++++esseserseresessentssnsuassasssessca s ea e s s e s s a s e e s e s e s 10

1.4 EEXEICISES+++++reserserrestestasensrutstmstesintaat st sa et e s s s e e e e bttt e e h sttt s 11

1.5 Reading Material -+ - ssersseessesnsersssrneerssnisntssiessaansssninsusssassessessepsmoseascenasesasenssenasss 13

Uit 2 ADALOG CRICUIL vvrvvvvvsssesssssmssssssssssssss st oo 18
I I Vs TP T T T I SRR L L 18

2.1.1 Common-Emitter Amplifier CirCUits «++--+sesesssssssssnrsasssnmsnisninnssusnssnsaniness 18

2.1.2  POWEr AMPIFIErs «+:wseeeseeseesseossmsssmsssssiimmisiusintinssis sttt 20

2.1.3 The Ideal Operational Amplifier -« -essssseeessenseumsusensssisnininnnsnsnissicncssenenaees 99

2.2 KEY WOTAS +eesersserssersssassemssemsstass st e R s 24

D3 INOUES++#+++seessreerssresrantsussnssnsssnsanssasoas s e e E e e 25

D4 EREICISES +++++++s+essessrerssrassmnsentrtistsneis e e e as e s e s 26

2.5~ Reading Material ««- - -vemremseem et vt sdsdrisshsisnsssistmaiotiseseedussiansess 28

Unit 3 DIGItal CAPCUELS -+ rvvrveroeressesvemmssmisssssssssssss st 33
F.1 TEREwwerereresensessuesesssusstatsatsae et s s e e s e e e S 33

3.1.1  Test BQUIPMERE: -+ rewsseessrmsesurmussessmtsmiu st sttt sanesss s 33

3.1.2  Basic Digital CirCUits s ssessssssssssessssssmnestsnsistssstesssssmnssnianssnsiasssnisssssasssasenses 36

3.2 Key WORAS eeeeeseeeseessemssemsssuss it s s 40



Vi, RBFSEFEIETLRE
N/ _

o T T ] 1 = T e e e L e L L L CRREE S 41

3.4 EXEICISES +++tseetreesrertsstesersentimtate ittt et b et sa st E b e R e e s s 42

3.5 Reading Material -+ -wssseeessssrerssssersssiesissiesiss et 44
Unit 4 Digital Signal Processing ...................................................................................... 51
4.1 TEXL++rrereerrsesessssesessasssnsensassnssssssneassatssssentsnesssterssesientes sesesterissitn ettt st rs SRR st sa s s e s 51

4.1.1 Discrete-Time Signals And SyStems «-- - ss-ssssressseemssstrsssessssienissionssssonsssinses 51

4.1.2  The Discrete FOUrier TranSFOTIL =« ses+sssissescassasstossssssissssadicssiiusssssssssscssases 54

413 DiGItal Filter r-eeeseseeeseeeessseressseseesssstinsssemas sttt 55

I ) R 58

4.3 INQEES+++++srsssessseserssessessststatasetaseseate it she b et e ae s she b e L e RS L LRSS E LRSS s R R s R SRR e e e n s 59

B4  EXEICISES+++++++sseessesssstssssssssrstanssssissinsssssttstssaststistsass st sassn b sttt sn s s e s 60

4.5 Reading Material -« ssseessseerssesssersssussiessiies st sttt s s s 62
Unit 5 Dlgital Image Processing ...................................................................................... 68
§,1 . Text osssssessnsussssnsussnarsasansasssassassnsnssssnssssssnsassssssassss soassssassnsssssassossasanstsncsestorshs fassansasssasanss 68

5.1.1 Introduction to Digital Image Processing ...................................................... 68

5.1.2 Digital Image RePresentation - - sseessssssssssessssssmissssssinissssassinsisssssniinss 70

5.1.3  TMAE COMPIESSION-+++rrs+srressssssssssssssssssssssssssisssssssssssssss s inssssssiss s snssoss 7

5.1.4  TMage RESIOTALiOn « wwssserssssersssesssssssssseesssinissessss i s 73

5.2 @y WOLAS w#eeseersessserssesssesssetssesse sttt 75

5.3 INOUES:+++++++seresersestasensnsssstassasstassasstsmatastacstattatensieatassateast et e s et e Rt et s s et R st s e nas 76

5.4  FXEICISES ++++++r+rerrerserserresntent it ettt it st n e s sassas e ascas et s s e s e n e e e e s st et s s s s s 7T

5.5 REAdiNg MAatErial -+ -weseessseessssesssesssssresssesss st iss it bbb 79
Unit6 Microwave Technologies ....................................................................................... 85
T T L« L 85

6.1.1  IMECTOWAYE:+++++sereessssssseussentstessssnssnssntsunsenssssttsnsitstssssstsssesssssasinssassnssassninssnes 85

6.1.2  MiCrowave APPliCAtIONS «+ s essssesssssssssssssnssssssssssssssssssssssssssinssnsntinsnsisssnsscs. 86

6.1.3  MiCrOWave ANTERIAS: =~ stirtesirbstonnsrsperssnstssbamis bandiituscafiafiofiosssesnsscssas 88

6.2 K@y WORAS w#eerersssesasersssssssssssse st sas sttt 91

LT T 1 e L e L LR 92

6.4  EXEICISES = rrrrerrenrnsssnsnnsettmnae et etsatiettatss ittt tetie st tiatetttttaatiattatisettntaassnttassnttnseatioesin 94

6.5 ReAdIng MAErI@l +++:+esssssressesssssssssasssssosssstssisssins ottt ssb s s 95

Unit 7 Mobile COmMMUDICALION -+ o-reererrmeerrnmrrsinnrenienititiintienias s ssissstsssnsstiss s an 104
Tl TEXtrewerrereeenssnssasensentsotssisntsssstesttsassat s s e e e R RS R E e ET e E R E e S s t st fatsa e st 104

7. 1.1~ EATOIONION cervoaresrssssarsossssssnsansbnsssirnasssassrassfprappruerbsebs Bl st b el ufl s a1 104

7.1.2  The First Mobile Generations (1G to 2.5G)++wssswsussssssssssssasssssssesnssnsssaness 104

7. 1 .3 Thlrd Moblle Generatlon Networks (3 G) .................................................... . 106



7.1.4 Future Mobile Generation Networks (AG) serrmereremnmsiminiiii 107

157 Migrating 104G «+ss+rsremmrmusrssmosrmsrssssessssrssrsssrsmppesiirsrnssi Bussadiechachapssnssassasses 108

7.1.6  Military Led Communication Systems Development -« «:--s--ssseseeereesinea. 110

T2 - Koy WOBEE 1212010 e s0smrsssssessssaesnsissasssssnsssasssesussonsesrssersessassssssssssssessssrssonpehoo o fuefefons 112

T e DN O i s skn e s s At b 40 E A T S B LTS DL SRS PR R 5SS Et 0 s haa tin s 40 3P F R R P Es e b tm s b rmt bt a o T s B s 113
N ol O s el A e R NP ST TR 114

7.5 Reading Material -+ seereeresssnsssisessistsierssirenssarsnsnssnnsessssississsssssssnssassessessesssosssansanes 116

Unit 8 Satellite COMMUNECATIQILS -+ rwrererremrserrerramrerierrieresesiesiessessesserssessesessessesnens 173
L UL O S GBI (o Sy i pr oy UV 123

8.1.1 Communication Satellites :+««-+s+r-ss=rrerserrresrrerarinrens Svessesartatittitteraniantenerenrananns 123

8.1.2 Satellite Communication SyStemIgrrerereeenreesre st 124

8.1.3 Inmarsat System—An Example of Satellite Communication System -+ 128

8.2 Koy WORAS «ss+ssssssssssssissisisssisssssissssiisssissssssossasassssssssssiiosrsisssnssssd s oodVoeiitsslsron oniirhones 129

8.3 T NOteR s wretsdinunsninisrmsn R G anI R aateb e il 129

B BROICIROR v+ rvsrsosivesorcassssvassonvestavsssnissesstsfiansnssssasnassians sstsssnsssssstsss SORIFIHR e coe Do bonns 131

8.5 Reading Materia] «+« -+ «-sesstsesusintnmmiimmiiiniiiiiiiiit s 133

Unit 9  Optical COoMMUNICAION <+ ceirerreinminiiiniiiitii s sessasas s e sassenss 141
9. 1 Text ........................................................................................................................... 1 4 1

9.1.1 History of CommMUnication SyStems -+« ««s«sssesscssecssessrrsrrssrsnsisssesesceses 141

9.1.2 Optical Communication Systems ................................................................. 145

9.1.3 Lightwave System COmpONEnts:: =+ sssetstssssucisssssssssniensmssemsnsinsssesnesnes 147

92 Key ANVOLAS nr w21 s s ssssomsiovovsvssssivertvarianrasansiasisasaacirsessnensunsostatiss SdmEvl M e s cas s fos s 151

03+ s N OBES agrs s enssassisasssssanssnsnnsnsassiskonsanrasans sons susassasssrsssns savosnsontuvsesssesasisarens ERE Mh oot bo ol fon s 151

A = e B R A S oo i N e o g g 152

9.5 . Reading Material -+:-+:sssssrsrscssuseassesssastsiusssnssonsassanssussassasatystassassssfonsasisasanssosesessonsssones 154

Unit 10 Telecommunications NetWork i et eeenes 161
o o s R a0 R T A B IRV RS A NS ASR i Shin s s obomens s 161
10.1.1 TelecommunICations NEtWOIK «+«+t+s«ssesssresrersissasaseaissransersesessesersnnsorsesssssenns 161

10.1.2 Telecommunication Serv1ces 162

10,13 TeleaiMUBICAGONS Th CRIRR oot ittt drissoss s velost¥ereordus s 163

10.2  KEY WORAS «+o+eeerseseesresesntinetitentctint it ettt st st e s b s s b s see e bennon 167

L T, RO SRR, RN TN NP R RN R IS TRK TGS A TIECIS PRI ISRRAVIIRSIRUIN ¢ 1 - < Lo 19 SO 168

L0 S oo Cn ot e L YRR R UM SRRSO TN St SN S Y ARSI 169

10.5 Reading Material - --eseesssesnmurensisemscuscusssssssusssssssissicnsssisssinsonssussebssiaetssssassasas 171

Unit 11 PBX System and Signaling —----rueesinsssssssssssssssssssssssssssssssssasnns 178
1 U TG O R e P e e I R S S e T e S e 178

\/



X , BTSEETESUEE
N/

T1.1.1  PBX SyStEIm -« -sesseresessssssststasusnsusnsunsssssssssssstsasa i ins st s sa s 178
T1.1.2  Signalimg e+ +-seeveeseresrstsetttstnneiit et e 181
11,2 Ky WORS --esevesessersensssssmnmsnsintsnsit ettt e 185
113 D OEE ot t+ 10 tositnaansnbititanssgnassathsbansusnas vhabRes sBaRETE A 404 RELTANILEE3 60054003 AN P s N D Tl v+ ot e e 185
e i 2 e (o G SN Gy S R oo T TV SE IO e o ouDu s R TeNR e CL . RBRE o il 186
11.5 Reading Material -+ -eseeererestsmststintiins it s 188
Unit 12 Information Security ......................................................................................... 195
| B s e i e o SRS T B e S AN R PR S R e 195
12.1.1 An Introduction to Information Sec'urity .................................................... 195
1202 Firewall st vsssssecisintisiaioosissses o pGearitinds Soss B he Tt e e s b ish et sonsavananse 197
12.1.3  Data Encryption: -« sstseseessssssusustscssinisnsnninsisssisisnisssns s 198
12,14 Digital SiGNature -+ sssescasssessatassensiasissinsist s st 200
12.2 Ky WOTAS w+e0vtetseesssesssssasssssssinsiusistitistst et s e s 202
L e e B B e e L L T Sl M K 203
i)V RS 2 T R T R b S L et e S e L i S R R 204
12.5 Reading Material -+« s +s+seressrstntimsintimniesiieit it e 206
Unit 13 Computer N COWORIES 5101 1111110110 135300303473 1o wxamob SamumaSims i kst os Banss T padl B v £E0 oo 212
131 e R e s ettt oo s s i s Lty aas e v s achasanaoskasassnssbbsasisidssautenestues idasnsyssars soRLs o oar oy o 219
13.1.1  An Introduction to Computer Networks -« - ---ws-wssessmsussrenssussianssnsnnennes 219
13.1.2  The Types of Networks «+:+:--tsssssesessstsresssnsinisnisciieniict e 213
12.1.3 - “Internet-and TCP/IP Protogolis:s: s+ wssssssisiss s ssssitsbuetsdosnvasssssdsbsacsssssaeas 216
13.2 Ky WORAS +++++veseerereresenssentansintstts sttt st s s s e 219
L T e I R PPe TSURY et ueee N SIS S o et oo, - ST 220
134 BROTCISES ##5s4s+s4ssbssassesasioetioersessssss s eseis s eisiss et ieeieeviaseinieaesss s s s amsouianiitians-estosthans 221
13.5 Reading Material -+ esesesessesesssmniniininiiiiii s e 993
Th BAEFELREIMER
B 1 EERETF IR sisadharad aanisainsmmaaatal. LLAL............ 229
- T 3 PR L e T L oy o rer ks 229
1 T b L D e o YR R H I et iy P 229
| < - 1 L T D L T T YT Lo T e o 0o s e 229
5 (e R = = SO o P S R s e e i SIS S O 230
Ll B ctntasainintassisniannionsastansuansaransannuasanessans auantsasonss s ountan s fotp nnnobummenalis s oo 45 oe 231
120250 B R e tiii eyt i i s et s seassanassonstaspaes atneshsaRELESE S S a thEsskaky exnasnssanns 231
I Y & = P O S A RPN 232

O O A 7 7 T P PR P 233



%2@%% ....................................................................................................................... 233
B R I e PR BRI Y £ T 235
B S e N N SRR o SO it S AR 235

p 10 6 =g e N R O R S e I P Ty 235

RS RN R M i sisminsisseostssis it ssissssssssssstibionsansires o O R i 236

S BITRE T E T SRR CE A S R S 238
%gﬁxﬁ:% ....................................................................................................................... 239
$7—t 3 ﬁ.’q‘_‘@% ................................................................................................................. 241
3.1 l%jc .......................................................................................................................... 241

3 Tl TR Bl st A Gl s o5 5 0 SR 44859485 b e 241

210 giﬁ?%% .............................................................................................. 243
é}gﬂﬁ‘ﬂ%% ....................................................................................................................... 246
-*5'_5 4 ﬁ.’?‘:fg?gbﬂ ........................................................................................................ 248
4.1 L%)'E .......................................................................................................................... 248
4.1.1 gj‘ﬁwrﬁ]{%‘%‘ﬁ]gﬁ .................................................................................. 248

4.1.2 %ﬁ@gn{-%ﬁ .......................................................................................... 251

B13 MU BRI i isniniiomsncrninessansiiussibnssiassmiolmsss i senne e bttt b son e 251
%Z}Eﬂ%% ....................................................................................................................... 254
$i 5 ;ﬁ?ﬁﬂﬂ ........................................................................................................ 256
51 ﬁj .......................................................................................................................... 256

5.1.1 ﬁ?@@&tﬂﬁﬁ» ...................................................................................... 256

512 ﬁl?@{%ﬁ‘]ﬁﬂ% .......................................................................................... 257

513 @Egg ...................................................................................................... 258

o I Q@Wﬁ ...................................................................................................... 260
%3‘])@%‘5% ....................................................................................................................... 261
$5'—E 6 iﬁi&ﬁyﬁ ................................................................................................................. 262
6.1 ﬁ)‘c .......................................................................................................................... 262

6.1.1 ﬁﬁ& .............................................................................................................. 262

6:1.2 - AP R +r v rvsusssssscsesenissovsersesvsssnsssvssssesssessussssrosisnssssiorsorier, St e 7 58 263

6.1.3 ﬁﬁ&%gﬁ ...................................................................................................... 264
g;g@g; ....................................................................................................................... 266
ii 7 ﬂi{bﬁfg ................................................................................................................. 268
71 gjc .......................................................................................................................... 268



Xl

\/

RTFS5BELETWLRE

712 BENEEEPIBY: 1G7 2.5 - rermtarcossiionssssiiscsseassstuasesssassonsssnssese 268

713 BSARTEBHPLE -ooovereeesiriesinseniniioniistisstssstesessnsontssncossessasontassssaatpiseseasnenss 269

714 **%ﬁ]ﬁ%@% QUG oseoesvevronsasinnsanssossatovnsononsissansensnsassannonsnssasavasansasssssasean 270

e A T A =t A S Ut L A 271

716 ZERNFEAOS|FEERGRIRE o ooreersermrreassratsissssssesssinstssssseseseses 272
s b oy R R R e e reserore -~ P, U 016 SV A5 SENND TR 273
BN TR .o b st s eh ek oA L g T S AR el 275
8.1 L%B‘C .......................................................................................................................... 275

8.1.1 JHAT BEL -veveresrceserreessrsoiinroniiniuiismsnsiisssesssonssissoncisaanesstossansanassrasssisssanssesse 275

812 TPE I S BRG- oo eitsiiiiiiii i R N sttt sne b 276

8.1.3 Inmarsat B PR BITRGEBE -+ roverrirscsssicisbitiiimmsannemsiohioss i 279

2 b e O N S SO UGO IR0 B B e B R L S 279

B T - I I o R G T R S s e e 281
0.1 TR cerrererrrrennienineieisnntioieesinteesicsisasestsessassasiinsassoct sassnrassssasnsansiesssanranssssarassassasane se 281

9:1.1 ﬁfg}f{’%mﬁi .......................................................................................... 281

0.1.2 YL THAS FRGE ->vreroererrrmreosasssacssssnsessionenssatessisssanssensenarssasssssassasesasasanessnssssns 284

0.1.3 JBIE RGTIIZH T -+ ooveveeneremrerssenensoncesacssstnssteisirssicisesssasessnsatsnssssessassrassnnsssss 285

B0 3] IR IR »- -+ ooovsoonernnsonssosronueshossnssosaosnssssssnsasnsmsshonsns ssbAARASRSAS S0 0ARARSA AR SN S NS R A S S A s A 400 G 01 288
BRTE B0 TR IR v roisrseseisincisnssiosomhasensheossssussrontiatssshat bonsastons AN ELRL L Sebbs bt e 290
10.1 § PR -oedrmssavmoons spunsses 1eisemse 150 doussnponsgonssasasamssansinsnsanassonsssssstasssss anssans sasnsiegspssassansssssasss 290
10.1.1  CEHBAS P -oovvrerrrioniomerimmnninsninimmssssnisorsvisvssstisssssiassasussssassossssasssansansessassnees 290

10112+ HAS MR cvevsvvsreneisinismeniva vsvsessissisvasmssssaassnssasuasssntasasss psgseessesssasposyasessons 290

10:1.3 “ FIE HL S vrerersoriiinassnessnsmnnmesissssinsmiasisasisssassansassasansssssassisssossosasnsassnnsossonsos 292
L L L I (L SN 294
B I R R R R R S i B i it i s icsiesass spamessoas s vinsnasssssantustpensmmschossocs oans 296
T1. T GBI ciectieearonsssiunasoseisnsncnssssnanrssrsnntnnsasesnsbonesinsaraontnnsesoapnansnnstntonsssosantansnoiasonsgatessssases 296
11,11 FRIBATHRZRLGE < oovveermrsnmisimnnniniiniisiniinsssssssisssssssssssns s asssssssissasssnsssesansen 296

L11.1.2 B4 crerrerreenntininininiicin st bbb e e 299

L5 ST RIS ZR oor0nmres1ntssntsssssscssansssssanansesssesnnsstasnssnssnessssnssaransansanssnsbbstesssdasthpesssisnshatinssansonsas 301
BETE BT I B i icsania o st st s B R Ao T A SRR s St 303
12,1 B vrererreeree e e s s e n e 303
12211 _AB B IR R AL ronerersesssssssnsunsanssosasssitonssssnsinssssssnunsuanssbasonsansestasssussssassasssssss 303

1 0 R S 1) 15 9 - e A e S S e 5 s o st . SRS 304

12.1.3 ﬁﬁbn:ﬁ .................................................................................................... 305



Bx Xl
A

12.1.4  BLERZE A coooveeenerrereenie e 307

R S B BE oovveene et 308
BT 13 FHEBEHLPALE oo e 309
13,1 R oot 309
13.1.1  FHEHLRIZE TR AT oeveeeeeenermresseeeneee s 309

13.1.2  PHZG AT S o ovrerme e 310

13.1.3 R PARD TCP/IP THPISL cweeeveerrvnereressnestieieeitee et 312

G S JUAEE B oveeenerene st 314
MR A BFS5BEIRBEINERIEICIEID o 316
MEB BFSEETIETWE FIESTLEREIE - ersesssssssssssisssssssssssinnes 332



o]

F

115l (s TR

3%



