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15.1 iRt

TR A1 o YU KT FRAT 31 T GUR T IAF WU, S AR IR o FOR %
311 ol |, S FRAR B Yaed o STRH-YSH hi ATl ol ST hidl
21 fFdt gwet TR o fow 7 avas € fo Jus ud el <A & o adam
T i TS Bl AMd FRE € 98 Jae il 1 2 foh SHe ae wifd ¥ HER
Tl S 2| WHe YRifaeiiEeh et § Sy el aeh, TuR | STANT g arel
Tl et we faferat i @i s o Ty yaeTeiel @1 €, dife JeR i Tt
T Sfeaarsti o TRl | dadl sTavaehdist i gfd 8 Heh| TR YoTel o ok i
WTd S el Teet Td Sueterl o faw o S e enys €, fo wwoft
15.1 & w&ga feran e 21

3MYfTeh TR 1 SIS 1990 qen 2040 vrarfssal § TR SO <5 o, Th.a.
T, St AR qe STeieie UEH o o & gR1 Tell M| 20 3 IIAedl o gEe
T o6 o Y 39 & W foaeRtd i fa Aehd ®9 W 9& g sidl 21 A
9! o B9 agd 9t o Hequl SYAfeal <@ Wehd B TH e 1 SEvd TEN
1 AfqeeTHr, 1efd G9R % 2T (Mode), ATgTH &1 STEvahdl, IR T -HigeH
o T qen SeureA § uRfed = R

15.2 IR T o add

HaR Gl Toitel SRl o Sier o Yeeh =Rl H oA @1 R W’ i whig o Wehtd
B, I TER SHaEe o i STevdE dcd Bl 2— U, Wremm/Aee 9o e
fo= 15.1 § el GOR =eel & SA9% &9 ! i 3G gRI a1 T 2
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HRUT 15.1 HUR o 3fqeTd ol $8 W@ Suatest

SEIME 3TheR oh! fohdll L&A T
Y T §W g4 & 9 fF S
I G B TSTHT AT

e Th. . 99 qen WAy
HIeRM g AT 1 SAfTEhHR

ST T et e Ui Tt
BRI e 1 SRR

W SH. 99 dun St qeeHl ]
AN o aR 1 e

oAt JERoT (S @t sue)

WEEY o UN Ugen ASA e
Uit (TR o)

ARPANET Ugell 332 i |
M (J.C.R. faseti=y)

S TENES W g TRt farenfad
w

fou sR-<f 7 World Wide Web
1 IR TRl

TE HA S0 7 o el diteel A aeeme 3R
99 o fagm-Tel o sig fHvea 9o o
BT T dTell bl SHeET 1 YA fRar en

Tqoh INUHE®Y SeRERl g1 HeW 9o |
MyESe gfg g3 ae HvERRl gh W
I HY T TS BT HE HIRT FH & I

Hefgd AFa W0 o sfaer™ o 9o AUE
IYFI B e 99X BT T|EE

Ig IR R WOR o JT ¥ 9-dR N HaR ok
1 H TH Hel SgH ot

BBC gRI 9oH Jetfers JHRo

FAFIe 99 A e 1 STIUNOT 1843 H
Uz e

ARPANET Uf&SHT STHfeRT o6 T faam g
HIerd i TE| SHeh aid edeh § Haad Teh
S Y HEA g S § TIHiaRd i T
IRUR FER Feeenstl i ol | g Fehlerh
HON ool 93 qe W ©

WWW & U8 fauiersr favashy o §g91 9

S Hehel B TSeRT M WEEIHROT 1 & g9
gaq @l ®
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o 15.1 fodt =Uer H9R Hee &1 sl 3TE|

forel Te sraeen § Ufter forlt Tk T W et g €, Sl et o=
T R (G el Q) AT Bl § q =Sl T W Hifqes qeAm @ S 5= T
TR Y TS T 31 o 1 TR TR el & YohR R 1l 2ar €1 7 s
qT SIS hi HATSHA T ol Teh AR T sheled o &6 5 &1 Hehel € 120 I8
AR (SERe) i B Tehar B1 Ui w1 SeYd YA Wid R SO HeW et
el R OOT ok TIT Sugsk &9 | Refdd e g1 At fohe e g fla
e et w1 wiifq sifaria 2 df 1S EeTE, 36 FHaw H 9 | 7 ° 3 form
forer & wUiaia X 3@ {1 59 FE Ufad fama <9 o fe e=ia e @ @
g =Fe B 31quidT o FRoT faefyd 8 Gl 21 3Heh eAfafed Ufaa fama o A
(Noise, ) el Sl €, wereaey tfvmmel Ut farer 1 fagd €9 W s 21
ARt 1 w1 W faa w1 T w1 B #1939 geA- A & g
T ek T Tel G- Fael il e Teh A ®9 § oAl § ik H9 qradhdi
! JEATAT ST Gk

TuR o 3 gol &7 2: fag o fog dF SR, qen gEn

fog @ fog 9 @R fafy o s e Uit don & ARl o &= oF g
(Linkage) ¥ Bt HoR Bl 1 39 fafel o HeR o1 T S0 St seeen B
THeh fordia, womor fafy o fere Gohel S o qegedt sgd o SRRl B €1 TER
fafy gR1 SR o SameRw feA qon efifase B

15.3 ToaEieh Hel ogaieali § SUDT g ot
G IRICHE )

39 q% BH D R (IE) NG gEA G, e, i, =e, St (@), enfy
J uRf B 9 §1 A a Frefated go veEel § wRfed B S A e e o
TR el i THSAT ST 21 S|

(i) ZFIETHR : I Il S Foll o Uk ®Y kI el TR w9 § qafdd 2 i T
I THETER FEd 2| T HuR oreeeet § e wrE: UH el ¥ SHeer e
grar € SRt a1 @t frawr sreren ffa faggda &0 o e 21 fohdt forgdia gioegm
1 39 YR aRefia femean sman vt g < P oAifqew =1 (@, fagem, @,
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TEST oig S (1858 -

TS YHRE T BT AT
feran| Twn el S ® T A
T S8 TG i oEd-
Jahig M ok WA I
qgah o ®9 H ITAN HH
el Teel At A1 o A fafew
et 3 oo o 27 fREeR
1995 & 3 ¥ TiF TR ThIRI
forml 13 fSHaR 1901 =1 AR
% Yed 9aR o GOR 9 I 99
¥ oft sfusw deat 99 &
IR & aR ¥ 27
1899 &t UgeT THEzS &t
FrfarEl B ot @ YR Bl
TIH o1 A" A T SAfaeRt
IUH BT SMTSHR foman foiee
g/ Sifad wfoel WS
IETeh! I STfaed wfafsean
1 GYfaa fwan ST dehar o
Skl B g Tenfad @il

M 3f) 1 o g | aEged fagda faqa & =0 o
w29 B
(ii) f7er : Ywor & foIU SUgs dgd €9 W ®YARd gEAT R
frier =1 Hohd wed 2|
fa=a o @ 379EY (Analog) ¥l 7H1F (Digital) &
Thd &1 TIEY faret diced! 1o ¥R o Taq fa=ror g €1
el : GHT & Tehel HH ol Bord 8id &1 51 9 (Sine wave)
T g S7eT faa et 81 @t 31 31 %y farell i ek 1
T Tl o gSi H quid: T ST Tehdl 71 Jefifoe ok eaf qen
99 faa whfa o o1&y faret e €1 i fare o g € S
FHaR fafaad 7 9ra #% ohd €1 TR selaiant ® fagga &9
T 3TN B arel fgead dgfd | fohslt fame & a3 'R
B &1 0’ 1 Siieear ¥ w1 o dEaEd € di ‘10 S dieedl- 4Rl
TR % qSIEd! Bl 81 3w FuR o foau Swanht sga o wieq
ygfaal €1 38 "em yunfedl o Sugsd SAeH s fgemed
Hifed T (Binary Coded Decimal a1 BCD)* <l YT
o STl 2| e, 1ard qen ffv=d werol w1 fefud w6 aren
TESe ®Y U ARYT 3ihEd e “American Standard
Code for Information Interchange (ASCII)** 2
(iii) @ : W@ ¥ HN c9d S99 SreieE faal 9 @ S feret
IR el H G391 forelt o Juor qen gared | faaiy
1 TAE HL S| W I T 1 Gid HeEl o ael
e i feerd ® wehel B
(iv) 9755 : Uit vorell Eew favael =1 SHifud ek = e 9
BIehT Y01 e $Geh qed SRR o foTT SUgE ST €
(v) STIET : e AR =el o ffd W are faea 9
a9 el i W e 2
(vi) &fforar : mem 9 GeRol o 9y faee &t geera ¥ afq
! &fior hed 2l
(vii) FFef7 : I® T ool uRuy @ yadw  (dH]d
A 14) HEd €, & ST ¥ foee emm (IR wesesy
ITH! deren) § gfg wE w1 Ukl €1 GER wawen o v &
FHRO FH A1 & i &fayfd o faw gaeda stevasw ?)1 sifafea
e gaetar o fau savas e DC faga | 8 ura faea
21 YaLH, Eiq 9u1 @eg o oY 39 WM W fHE S © Sl
ol ) Yeeran, STiferd Yool § ool @ St 2

+ BCD ¥ fordt 3% 1 gr: =R fganemd (0 @ 1) el gro fefua feman san 21 Sereor &
ot gemera gomett | 37ei 0, 1, 2, 3, 4 F 0000, 0001, 0010, 0011 TAT0100. 1000
& g Toefd & &1 1000 318 #1 Fefud s 2

++ ek HOJRX el el 1 € AU Tehdl §, 3T ehi o TSI H FRA TN A 0 HieA 2
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(viil) TR : I8 WG 7 AL ok S HT T SAHHAH IU 7 &l ah T I SHRT
i Heerdl § e feRan S €

(ix) d< = : de ek ¥ sUN a9y 39 Mg WE ¥ B 59 W S Sy
T il € S1ere TR o 39 9 | e € frad ot s gt sngfat
foremm 2

(x)  FEHT : AN 15.7 ® RU T &RM & ER 4 e1gfa & qa faai
(TREM / geed) i sifien SRl 9 Ut el foren s wehan sHifaT i
R, f=1 agfa o d<o famal 1 gEstl 1 fordlt S=a smgfa &1 &1 W
ARG HIA ST & S GAT o aTesh H1 Hid HIeR Hdl &1 36 qihan
1 Igerd hEd &1 SEl foh 3 ==l 1 ST Aige HE TN o Bd ¢ o2
a9 § AM, FM @21 PM sed €

(xi) faAiger : 39 Uichan sl e Ifmet g1 aees a0 9§ YA &1 q4: T
#1 Sl 2, fadiger #ed €1 98 AigeH & fauda ufwan 2

(xil) gEds (Repeater) : TRecer IfmwmEl den Ufts &1 i g 2
JRIedeR Ao 9 faret 5o i §, SH et o @ qen sH e 6
TH: U FR <1 71 Ff-wR qf Aew W w1 g ¥ giads oft S
B QedsRl 1 SuE foel 15.2 W ST SHER fRdt §em sawen &1 wWE
foeaita & o fau farean smar 21 *1 9OR SWE od | ARkl § U

o 15.2 99R & W@ ¥ gfg & fou weds B &1 S5

15.4 faet =t S-S
Gehal 81 37 farell o yeis o ergfa wd o= g € ot e o famer 1 g=R
Yfran i 59 YRR 1 TOR Hee =fey 98 39 g o9 | ek &dt € S
3Gk feU Tavash /M ST 2

ek farell o fefe 300 Hz W 3100 Hz &1 19 WE SUge |1 Sl 21 37
Ak faretl i =amifiss defihia T=R o fefy 2800 Hz (3100 Hz — 300 Hz) s
e =fen) Giid & Juor & foe o 95 g S gl o R S i &
HROT, AT 20 kHz 1 &€ HISE 1 avdehal Bl 81 g 1 %4 aRE 20
Hz ¥ 20 kHz % 2|

Tl o WERT (YU0T) o fau difed faeel #1 4.2 MHz S dieE &6
TRl Bt 81 TV faretl § 99 qen /e <Al 21age 8id € qefl Sk Uuol o
fq 9a: 6 MHz o5 =S efefed &1 St 2
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fUset er=as | g0 ohad o1qEy faral W &l faum fan 71 st faa famr
15.3 H <9I 3TER SRR a1 1 3Thfa o eid &1 I <1 < Gehar € o
HFARR T 1 9= (fFF7) v, 2v,, 3V, 4V, ... NV, A 6T SEH A
T o TRV % T F fHA ST Tk 31 F8T n Tk qUiih © 9 oTq qok forafi
feran ST wehal € oM v, = 1/7, 81 39 924 F1 e & fau uw & omw § o
A (v,): g g (v,) + fgdta ot (2v,), 9a e (v) + feda qomgta
(2v,) + T oA (3v,) TR TE E) 39 NG ¥ 7 T B fR SR a0
o1 ®Y H GTecRA w3 & fau g4 w4t pngfaEt vy, 2v,, 3v,, 4v,,..., 3 &
ARG I H1 EwahHd B, fo 98wt g € & o &1 el o
Tfe) qenfy AeRI wHEl o
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At © b @ fae 3=a Mgt & ANEH
S SE F T Fr 1 w2 o
0.5 (a) STHATHR T %'S’Tzﬁ?;l's‘ Wﬁa@'m
: (b) TS AT (v) TRy At @ gfia

0 . . . , G | qen o fof i

D 0.2 0.4 0.6 0.8 1 (d)%ﬁlﬁﬁf o)+ If d zﬁ@—g T orfu R
9] e | o o o
N Thdl § @ g H HE afd
WX = XX T Bt T qen A e

15 AR fqet o &1 S 2
o7 15.3 o w1 WA A FHA NS % wE THHT HROT g € o foret ==

STAAFR T, BT FiAF| ToTgfa Bl € W w9 ok forg

ST AMRH I & F Bl B

15.5 UWUT HieAH Sl SS-<iers

G391 fgrrent w1 & wfifa faf= ge6r & guor qreawi & fog fo=-fam de-=eE #)
ATl Bl &1 Y0 § W= : A fRT S ATt WIeAH-dR, Yo SThTel, qe
WehTTTeh—tiq Sheiel &1 el Shael SAT9eh ®4 W SUAN B ofell dR HIEAH & S oo
750 MHz 1 Sg-<1e YSH idl B1 T YR I shael AH-d: 18 GHz g
G = yenfera grar 21 et ol 1 SHE ek g SR o il o ueh fasga
IR (F® F8d kHz U %9 GHz 7% ) § H9R 8l 21 39 oTgfa IRe & diferet
15.2 ® 39t ogaR R o fawifea < fafay gand yem w6 o fau smdfed fwan
ST &1 dqeH T G ek Yehifeh HER, g 9ER 1 THz 9 1000 THz T
(qem a0 o GET q%) , HO= AT S @1 U Yot 99 100 GHz 9 stfs
# HUR d-<IgE YSH Y Gehdl B

T A GUEd o YROTHEEY, Teed &1 fafa= de-=resdl o1 e
oo T 21 emgfa sMee HY IUH EEn H THeH M AR g
(International Telecommunication Union &1 ITU) HIAT %I
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ARUTt 15.2 &% Y@ Sa7 §OR g §g
. omRE& fe

Tk AM 99RO 540-1600 kHz

FM J&R0 88-108 MHz

EQIESE 54-72 MHz VHF (31fd 3=9 31gf)
76-88 MHz vV
174-216 MHz UHF (90 3=9 3gMd)
420-890 MHz TV

Yoo Hiseet e 896-901 MHz Heed ¥ SUR ©WYH o fag
840-935 MHz YR WIHE § AeRd & fau

SYUE AR 5.925-6.425 GHz EEINKED
3.7-4.2 GHz CBligcn

15.6 EAgaHd O 1 HeXul

Yfeal qal &1 3TN FH Al AR H TH R W ufte g © e g S
S G R e 3, 5 s § T e g T R e s
T W g €1 Ao SgageshiE i U 9 9T gt St @ ag-o gl
e A Bt S 21 SgAgaeR T a8 o G qefl THAUY i g hReh JIfad
T €| &l W Yeel o AdeRsl h1 G ki HHEEl o Hewequl § st g
Joh1a AN & HeRor W gHh! Wik gfaent 21 Grolt 15.3 § agHed w5 59
SUFRT Hdel 1w foewor fean @ 2

15.6.1 -a%d

Tl 1 S=u <arar © fafefa & o fag G =1 g faea w1 @wesd g
& A (FH W FHH ~ A/4) T =fEw) oA qares (srufa e egfar) & fag
T ok ifeh WIES 92 B € 991 S YAl oh Yt3 W el THoh Sgd e ol
ST B1 WS SAEM-Higid (AM) TERU § -Seiia Seafer well (SeR)
Y ST Y01 G HT A B B1 $H YRR o G G faEe o JHRO W
9fi7 <1 ool YTd BT B1 el 1 39 fafy w1 gt @ GeERoT hed © o1 9%
T gedt w1 g3 W fagdur wdt |1 A8 WA Yot o 99 9 ¥ e ® 3§ W
RT URA Tt © q geelt G Shofl o STESNYOT o HRT a4 &ffor Bt et €1 g
o gfg o W g a1 eftoren § <foar 9 gig g @1 rd: U i ST R
arelt STgia w1 SAfeRad 99 Uftd wife den 9! g (F® MHz 9 %) W
el e 2 521
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RO 15.3 agHed w fafi= wag qon SHeRt Guia JEeeesE @ |
s fomam

gy Hed 10 km fe 9 W aifd 3=a emgfa (+E GHz
ah)
D (¥qam #eel  _ 65-75 km hee T = smafa wwefda; g o
T W) . qua@ﬁmmﬁ
. S i T
E, (FHd™ HSd 100 km ahaa e ST TN T HETHH, S=
T T) il STl wafdd
F, (Reresa € 170-190 km & = ww, 3=d STl H SRR
T ) g s 4 F, e SERTYY 3 gC f 3= F,
& Y feei T TEE <
F, (&HEsTR) T U 9 300 km f&A ok 7 @ T 3= A T H1 &gl
T HHA 250-400 km e, forRiweR Tf & w9
15.6.2 = q

F® MHz ¥ 30 9 40 MHz & Tgfd IR # sifaes g8 o1 99r, e o &
AEFHSE e g H: geal W d1q9 @IS o ROl G € Ul B 39 YR ok
GEROT 1 G TR G0 hed € a1 TR STAN AT TR Haneh gry feran St
T 50 SAIHSH Hed 1 HRUT I8 € Toh Fifeh F8T SAE e STV HU AR
T | B &1 98 N § geelt oF I8 W ~ 65 km ¥ I 400 km S dh
el g3T 71 9 GA W = Seiige fafertor qen weiT fRol arg % Hueh H et
& I o o19] At & S € 9ok fafie seHed i wal 8§ fawifd g
2, for forear @ wroft 15.3 & <wifan = B1 (@A 1 =0 g (SEE) W R
Fl 1 IHEA HT S S Sed W Tl €1 e SErgdl | OR fafwor de
Bl € W A BH o oIy o &1 310] Sueied Bid 1 Y-I53 o Y Tty srfvee
TIgAT (Sl ) ShTthT 3Tfeeh Biel €, Uiq feifeheont et dfieral s €H o HIR0T F8l TR
1 B 81 qenfy, A SurEdl i o fefddl | SEHe Te & S 3 U S
&1 sTEHEed Wd, 3 MHz 9 30 MHz 9R&R 1 srgfai o forg wredsr sl wifd
% L €130 MHz © S=d 19 &1 Sgasgehia adl, sTEHed %l 95 Hich
AT T Sl €1 Fg e ot 15.4 1 g9 T 71 Sgagaesta al o e
UREe 8k hee®d 9 gedt o g8 &t SR Wig & Sl €, YRR o gl
AIqHeh TEd o Hg9 & 21

522 * foret =Y aftere o ge w1
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1T$

forT 15.4 =W @1 =901 GROT 15.3 § Gl &1 AHFHW@T e T B
15.6.3 3TEhIIT L

SATRTYT TR SR TEROT & RN o RO ol Teh 311 &7 1 SThI9-al, Yoo-ud

J _mﬁaﬁmﬁ—ﬂéﬁwqﬁ%@hwmwm%lma@ﬁaﬂwm
T T fedt §=R [line-of-sight (LOS) radio communication] o 1 & WY IWE
Tur | off e S 21 40 MHz 9 @i gl ) §9R shae gfete™ (LOS)

el Geror g & W9E B B gl W USHT 1 WigS STielehd Sl el § el

T Yoot o U3 W e AUIREAT shi Helg W T fema ST Hehal 81 LOS Wehfd 1

HAR BH o HROT, fo31 15.5 | IIMT TTIR, Geat Sl ashdl o6 hR0T Wil a0 fopst

fog W ererifua e S €1 afg farer o6 fafest @ @ o e @ e §

FTRT Al a1 W Tnfd fhan S =ifee @if 98 LOS T =i <= ® sk Fehl

fora 15.5 TR TN gN 3@ HaR|
I Yok G b, SAE W B, A o I8 <wi wehd € foR fafaw @ g d

iE} B, F&T RYeal &1 ashal a1 (M9 6400 km) 21 d,

ek T 1 e fafawr f wed €1 o 15.5 % wad ®, et o 7= ¥ hy
TN hy, %A% A q TEA o A ) Aferhan et O 39 YRR e S
et &
dy = 2Rh; +./2Rh, (15.1)
T&T h,, S T T S 523
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3418307 15.1

Ao JER0T, Aigshiaa-fofeh dem Weage HaR 39 WOR YUNferl oh §9
IETEIOT B S BRI T YHROT &1 h1 YA w4l 21 Fos1 15.6 § 31@ o a1 Foxo
1 afvlq fafay faf=i 1 g o = 2

Sl = ST —
, o "? e " ;.r._é 'qiﬁﬁ g‘ﬁ-‘?‘g e .'--;
TR ,,f***%' SR g S S

ﬁlﬁls.eﬁgﬁz\mﬁawaﬁmﬁﬁr&raﬁfW|

IR0 15. 1 Forel R o i o2 Tonfua Yues U1 1 Sarg 32 m a2 ATEr
T #1950 m 21 LOS faen # HarwsHe §ar o fau < €8 & =
1 tfesham T a1 82 (gt #1540 = 6400 km)

g

dip =2 x64x10% x32 +1/2x64x10° x50 m
=64x10% x\/10 + 8x 10° x\/10 m

=144x10% x~+/10 m = 45.5km

15.7 WA qAT FHh! AR

S o wgel 9ol feman < g ® R ot e e 1 Sevd gEAT Steen ey
et ol Uit e €1 W el o e de et off whed § S evds ®9
T 39 g1 forat gr frefud smgfa o &1 ffde & 2, " g=m o g7 wem
fopart 1o 21 =AY B9 § g o o Thel g 1 sEeh e g, o 98 Th
gt afer, 58 faret o =ik #ed 8, ® el il 81 7 Sifee g9 5 STgha
(Audio frequency o AF) & Tt seiaeiter fama (fsast emuR dT emgf
20 kHz § &¥ B) 1 el &a g =1 g0 W e & it e =ed 21 ey,
TE A X T 3 DA-HH G HH 2 W 8H TA HE G Tehd B q01 89 39 W
Y IR I 2
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15.7.1 USHT 19T TS T |ES

ferelt faret o1 Uit & o forg e forelt U =1 TRae 1 eTagaehar gl €1 1S
U SH faee o wHg o Wiy e ol qiedd 3tad ®9 9 Halgd o Hoh, THoh
fou o7 smavaes ¢ fo 3@ G =1 9Ew 39 faed 9 dag aesd (1) o gar
B (W1ES 9§ % A/4 8| 20 kHz 9 1 fordht deagaen i o i quies
2 =15 km 2t 81 T ¢ & 30 &arg & g gies &1 ¢ fafda s qen
WEIferd e H9d e 1 o7 U SMUR-s faral &1 dien Ju e e 2
=g ooy Mgt s=u (Seond, 4f€ v=1 MHz® i A= 300 m) &, dl SUge oies
o U1 gRI YOO Hed @ Gkl €| F: §UR A G MR s fge d fAfzd
ol ®l e 3=9 Weq sgfaar 4 J9v1 @ Yo ®9aRa (translate) FI7 &1
I Bt 21

15.7.2 Terdt UAT gRT wuret vrfea fafervor

forelt Teta G (foE = ) W B oret faifeheor o1 Hgifeer 37ee =8 <giial @ b
T g fershia wiferd (1/4)2 o STRHIAIdl Bidt 1 6okt deadl 98 ¢ fo QI whi
UM darg o for, s A sed W (erefa el | 9fig ' W) fafeia wfw
o gfig el St 21 37 Terelt ofell qeesd o SMuR-dg e gr g9 vt faferton
U Tl 21 o7 forell 3res gwor o e B Seu wifed =IfeT @i sEifee e qen
B U907 o oy S=9 Mg & SYAN i STEgThdl 9l 2l

15.7.3 Tafia= afest 9@ ura fave ot fasror

AUR-ST Hohd o G FERW (JUT) & foRg TH o WUl doh A
eI 1 WH ST ogd ¥ oAt T & g9 s
T @ & 10 T € &0 e Uit SuR-sE g e

Iftm R @ §1 A |l e Th-sm & |y fie S 2 *WWT-’

1 T i T T A S e v w0 | )

A o &9 H I=d AGaal W Th TH IR o ITAN i

3R Hohd ol 2, Forad goieh 3 ot o dwor o forg

Al 1 Tk o eTEted fRan ST 2 ()
ST qeh 78 Yl © Toh 7 39T o §oT UK de ve (W)

I Gl fqe #1990 & gd fopdl 3= g a¥ T d SUAIY

BRI HEVIF &1 T8 EURY JiFI1 39 YHR 1 g T T
Y foF &R Rl 4 37 g4t GaeT &1 qaEe @ oo i
St geT et 7 gHiEd o TH i o fae gq fed 3=a \

Tt forer, f9 ar@e o FEd €, 1 Gl od ©1 9%

Yishal fSeh BRI aM8eh T oh WY g=l &l G fohan (b)
Sl & HIger hEeldl B Sesh q Fad (SAERhIE) Jal o 15.7 (a) ST 790 (b) T (7o)
g o ®9 | foe 15.7 § 9T SATER & Fehal &1 afa fal
fordt e T drees T i 39 YR fefud foean s
Hehdl B
ct) = A, sin(ot+¢) (15.2)

&l c(t) farer dioan (Sieedr s1ee ¥W), A ST, o (= 2rv,) H0i egfa qen
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¢ e T 1 RFIH Hell T Higerd w1 Ulhar # 1 d4 qreedt § @ aeed @
o ferdll it Tk W A o, T ¢ 1 WY e Yol Farer grn et foen s
Gohdl 2| 3Gk URUMHEEEY dF YhR o Higed e €: (i) Em digeH (AM); (i)
Agta Aige  (FM); 1@ (iii) el Higem (PM) S| o oo 15.8 & giten = ?|

~ SRR
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o TR AT
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a
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Ter 15.8 5 dl A T H1 HigeH: (a) SAEHE d6H al,
(b)m@?ﬁﬁ W (c) A= HISC’H (d) é‘ll‘ﬂlﬂ *-IISQ’H ddT (e) shedl W

T TR TRl T o T Hewqul Sa B ©: TR ST, TR STafy ster T)
e, den T} fefq (S =g & emam ® gfg a1 fivee & #a w1 e s
?) fS= fes15.7(b) & < T {1 314: T Wiger o fafd= YR € : (a) W
M HIge (PAM), (b) &% 37afe HIger (PDM) S12fel T =g Arge (PWM),
e (c) Tug fearfa Argem (PPM)| 39 218419 6 3{avid g1 STU-1 ==l i ST TIge
T 2 it @

15.8 W HIge™

M AT o @ T o AW o gerl fael o SER ufited e 81 78 |
fordt e fama 1 Argas faee o 9§ SN ek, 9 ST Hige
Jisha 1 TI= |

M IS c(t) = A, sin wctaﬁiﬁﬂ@ﬁﬁ"@ﬁﬁaﬂﬁ%, T mt)=A, sino t
mgee fome stomn Wew i Frefaq w8 SR, o = 2nf, "9 faea @
FIU TG T T ASfed fGHA ¢, (1) F TH THER FHR fHA R 2

c. t) = (AC + A, sin a)mt) sin o t

=A, |1+

A
= sin a)mt] sin @, t (15.3)

e ST, 3 3w forer argfoa fama o sfafas 21 59 fost 15.8(c) & +ff
@ S G 21 THERW (15.3) § 79 I8 fo@ wehd ©,

¢, (t)=A, sinw t+uA, sinw,,t sinw,t (15.4)
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Tel u=A_/A_ WIged goehis 8| foeun 9 s & fau =mewr § u < W@
ST 21

Frerodia 994 sinA sinB = % [cos(A - B) - cos (A + B] &1 S99 &ich &4
FHIFIT 15.4 % ¢, (1) F TH JhR 9 FT T 2

C C

c,. (t)=A, sinw.t+ £ cos(w, — w,, )t - £

?Jlﬁ‘ﬂ(wc—wm) A (0, + @ ) 1 B (757 G19e 37gfa qe 3= qred 377gid sed
% T8 YR o1 el faa § o, Safa w1 Gew 1 & W SAEHE w®,
et emgfal @ o fu=t gl 8, iR 5= orvd o wed €, sfafdwe g 21 fom
15.9 % wrgfera farer 1 enafa Sieea < T 2

cos(w, + m, )t (15.5)

A\

(0 ~-w,) o (O +o,)

o fega d

fer 15.9 fordt oo wigfoa fora &t e a oo i |

ST qF JHIRG SgfEt (aes a) TE| gRE W @ SRt € arfw e S
Tk TR R Afaefyd = =, fafim ©vm weh @ § for s wga e 8 Hehd 2

3ETETUT 15.2 10 kHz 391 a2 10 V RTeR dieedr & €91 fariat &1 s9ant fwdt
1 MHz 3Tgfq qe 20 V e dieed] i aresh a1 1 Argford w3 o foman @ 21
(a) TIgeH goshish a1 (b) SO TI¥d g H I

&
(a) HIgEH gEhish =10/20 = 0.5
(b) dI¥d & (1000+10) kHz =1010 kHz a1 (100010 kHz) = 990 kHz T Bl

G'ST Inr2ibe

15.9 3 WIgfed X ohl S AT

M HIgTH $ca— i o fafaer & el Tehd 81 ot 15.10 W =cifeh 3@ o gdant
T el Gheudedes fafy gomh 7 21

m(t) AM T

@[T |30, o w
% > c %
Ff T U fhee
A, sin o,t 1\ ‘1’ %’5’
(\ET®: Bx () + Cx (1)’
fTHd) A, sin ot

CIEED)!
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T&T fa x (f) 1 S A o fou A oA A sin ot 1 9©E fEa
A, sin ot H faemn ST 21 36 fama x () = A_sine_t + A_sin @t 1 & o
fem gfea, St for © oRfas gfw @, O TR §) 39 YRR 3= Rl 2
y@=Bx(®+Cx*(1) (15.6)
78 BN C a1 39 TR
y()=BA, sin o t+BA_sin at+

ClA? sin’o t+ A? sino t+2A A _sino_ tsino,t] (15.7)
=BA,  sin o t+ BA_ sin ot

+ CA, + A2 - %cos?,wmt _CA cos2a,t

+ CA A cos (w,-w ) t-CA A cos (ot o)t (15.8)

&l W, HehvfHdg Gei sin?A = (1 — cos2A)/2 Tl sinA sinB o ferg Hew, f5g
wed ff ST fRa S gt ], 1 SuE fRan w2

TR (15.8) TH de 08 C/2 (A2 + AZ) @ st o, 20, 0. 20, o,

~ 0, 0+ o EE & 9 R o 15.10 ° gt w2 3w e w5 de wme
fifee 9 TR € S de 9@ a1 S @, 20 T 20, F AR H
R %6 @, 0. 0, O+ o, FERE F Haia F o 215 TR 9T WE
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* oE U Ttheet = a1 o0 AgEl 1 R %3 31 € a0 ghaal & Tk o &
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== 1 21 TH e Tk TR YR o ST HIgeH—3TEM Higed (AM) & fawa
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- e 2| e oo Il T Ganeti o Gidtssl ol S@eh fafq= shufEl o SeEEe gu
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IS i @ W R a1 81 5 i Hiagea {EeR e T ow RyvE o e § o e e
&5 § ST @ dl T STEvde © foh S HieTgel SUHR i SHI 99 WY W TG fha W) 39 sty
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11.
12.

13.
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T TR el o1 U g uReR g #1 Rt wRw o 5 de-eE
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1. HeRU/AE faa o FUWoT qe AR & gfha § faa o @ TS (W)
S[E ST €1 A Y TH A4S o FP G ol Gehd &2

2. HIgTH &1 Uik § T egial f= wvddT wed €, 9ed @ g o <A
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(c) s
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