TN o7

TR YA Sifad it %1 Uk got i 21 GuR A R safwcam @
AT T YO0 G 3T SleRI/EAH R SHehT AR Bl €1 S S H, HER
Tk, 97 qN TEEF Gehdl gRI Il 81 39 <@ & T ot gafen 1
3@HT, S Ik e i Hehe W T FWehdl €, AT 6 TR S-SR ¥ ¥R
T oI 1 O 1 WU T Uk STcdd 9 HIEAH a1vit & oREH ey
el gen B oTUH SE-U W g o =fed € W € Ukl eH 3@ Wehd €,
3Tk IR H FiE Tohd € q1 SHHT 9 ot R Hehd & 8T o1ef g gan TR
Ik (AT <, oI9erM) T Yehrel- At Hehdl (R feam, dehd 1) o
sifafed ¥9R 89 89 20Hz — 20 kHz & #/s8 9RER ® =&t ae 400 A — 7000A
% 9T URER H YR 1 FAN ot FR HeRd ©1 YR 39 9 i fd e
e for I=aia =1 fafea sl 1 i 3¢ fehcl, 399 o a€f "8yl
qfiert fumlt €, e "4fifs ®9 ¥ ed a% Tgudl ¢ v& fafed el w1 5=
TEl g o 99 GUR 1 AeAd Hifgsw € o GER & f5dia g g ggo
YA °F SRR o T §3Tll S9al Iaeal oh SRR Hh1d § STE
SRR T I 3Tefe FER =01 o ST0RT 1 Yod ol hifaehi deh-ieh!
fasmdl & =1 o g4, <& TS AT GO I GO SN eluh, e,
e, e, TemEe wEl, STE 9O FERd S| IEAl TS ashhl o FEm
BN I THEN dF TAR TNUd 1 g ¢ TR Td qed WIele o1 g
TR T Td FA © q HIA TS 0 oF HY o1 AfddH Fdid g 2
AH-wgA AR (forem) | gepmem (¥0e), SfeT (Hemm) | f9= foam wenedt
& fava ®© 9gd eifus gag 9 a2, o/ @ma fafafEl € o
TR TAR Tkl o HE oh F FASH J oA TS GAR Frenffeat
(3 it &) oF UH 3Nfd G T IR &9 ok R @i K T

F YA i IH SHFAST o fawg § @en @ e T w9 gefifEa &
fosrma 1 G99 S92 T YYT K1 S Y TH U H WS UIa|

wifaat

HigIA - 8

ST gl
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AT -8

STgaeH gl

o

T IS o AT o 9% 39

o 3 IR T H WY TH ot STFell i g oA °Q;

rmforar | ©® SIET TH 3fhid Tehdl i SATEAl HY IW;

o Ui Y UG fon faga-geshia a1 Gu & daEd o ®9 H hd wE I
&

o (dm, It wa fesfieett) fama 1 Se-dgE o wQ;

o Taf=1 HYwor ATl i Geiehg FX T AR IHT fafire se-<gra ffde
EFTFI@"PI;

o V-1 WHA, SAM T THA T ST T T & Hacd hi AT T
H@"P{;

o TIETH i STEATIRA ol Fhil; q

o UM HEfAd TN F W IR FYIA HI A B Th|

30.1 Teh 31METl HOR aF

IR T I 6

— Whe! AU AT GO 1 HE A T

— TH G M AU TR Ol HT HE B 7; qe

— T ¥ 3MF Niq EH HHT Fidd 16 Th <EY ¥ e ol FeRor
F w

pa

e eIl
I

o 30.1: =R 99 & fou s e fa=m

T It o TH TE(Ush FaR o § Gaa1 9gd Hohdl (dieed a1 &1) &
®Y § Bl @ W oe far sedn ol gl o T uieR o o gt
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2l (FD IR Gohd & 1Y R et S © S Aifsd ge 1 i H

T 3 ©) TR (FER) 95 o aite fovemu o fau 89 39 99 1 39
A UeH & T H IAEq0 wd §| o o T fowa H wew:

30.1.1 H9R T o 3Edq

fam 30.1 =1 fFu) gz ford wefus 99R 95 & @ @l ) <9 g1 e

¥ for 3 forel §ar o5 o eifed e w:

o TUH Hohd 1 &I, Tk HASH JFUSTTR U1 Tk W, St Hohd ! 98
aTell AT 1 FHEA il

o T WM T Hohd oF TYSIM TH IH 197 WY o84 & o AT Th
HeAgdl Wi /<A e; a

o TH Hohd ARl TH TH Yads NS Sl el &l &g & W@
el &1 [ Wi & fou ggea g @

30.2 Hehdl o YR —TATANT 31X fefsea

3Ta TTh! A & GHh1 © FoF G 1 GOR Hohdl oh AIEAH W B 21 TR !
St 3R wgfa o SMUR W i fepan Sar 81 39 SMUR W gHR uw fre
Topd ST B @

o Wad wd (W) qen fafoe @ (fefsea) dona;

o Fifsd U Tehifed Hohd;

o 3ITEdl TS 3T Hehd;

o ol UH Vifed Hehd; qden

o fURUTH® wd aRfes® Hendl

T 3 W ohod TN (SEa) qun fefsed (fwia) wonfedl w & famr
HT| AT g WER IAed i T0F a1 BETE § 39 &9 dad €9 §
ufafdd o &y Gehdl § &G 8 St @1 [fe 30.2 (b), ()11 Te
30.2 T &F <1 W A9 I fF Tehdl w1 fefud 8 90 e ww fafire
I ¥ Hee Wd € SR F el e ®; WEih 3 § Uk e © dl o
e 21 o%qd:, 3% A1 a1 o Tl o SU-of oh &Y W HH Sl &1 ek
T TN () (e Gad) I fefvea (sfw) (sremn fafaw) <Hi
w0 A & Hepford fRA W1 GhAT T S & foAU, IR TH TR STHET
Gohd € W WHA oh WY Gad &9 9 uiEfda et 81 g8k faudd, SR i
FEA FiehicAss  fafaea-ra’’ st Gehdl & ®9 | 2t €

wifaat

agge - 8

ST gl

Td H9R
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forx 30.2: (a) TWad (S Thig) @ (b) fafge dHeopa

feufirat | TefSed (sf@la) we o, Hora foem (I fefveg =1 wfya wu) =t

sfEestl & ®9 § el €| Wk foe Al ‘e’ st fas’ (1 @9 0) 39 <Al
4 ¥ fordt wh w1 Trefua ot 21 fg-omamt usfa S8 "en ugfa = frsfa
FHA € S 1 AR 0 kel &1 3Rl 1 & WAN Ll € (SIHed TGia § gEeh!
A FITTC S 0 T 9 T T Sohl T TN FIdl §) | AT T84 3 a1t Fedeh
Tehd i1 g9 fafoed-+rt, STEM-31aifod 27hid Hehd o ®Y U ®WANd Y
Hehd B T wiiee femh (HEh) o ifedl i fefSea (Aw9) Hondl & &9
4 eifid fea S @ S 3 yer S T difea fewn (Seidh) o fifea
i fefSea (@) &9 § weild fwa S =l

TOR gunferdl A @ SMURYd €Y W TACM (STEY) B Tehdl 7 99 ST
ogeH (AM) fedl 1ual HoqR Heashi SEl Hehid B Tehdl €1 HEE,
(TAIANT) 1969 Jonferdl T & R o I9An o forg fefsea (i)
yonferal st o | eifue He et ©1 W fefSea (stwtm) yonferat sifuesw
T Bl B, B @7 W 1 il € (FH A TH R Sea il §) e At
W= w1 U1 fAT Bt © T8 ST ek B TR ST | € T (STE) Hehdl
1 TN foRa S €, 9 foF S0 (JAR H9R 1 U Seer) | aieedl T

TR T (98 TOR) § Faem-gawa e

30.3 ol =t o =i

TOR 95 o T Hequl e, Gohd %1 o€ fowRr B ®, S 39 engf ufER
w1 frefua s € e dopd aiafdd g §1 W, T (E) e
fefsea (eiha) Tohdl o s@eh fi1 o1ef € Sl el (egev) se fowr
Freiehn o g IER & i Gohd fed g €, SHeT gueh el 21 o fefsea
(w1 S far fret sfwTa Geha o fafeq g o aftomm 1 freftor
21 T8 RO € % T (rEu) dT fomr i ergfa stefq Hz ® st
fefsear (/1a) o famm #1 faeg fa Gehe (bps) ¥ = foran < 21
Hifed Herdl o Mg IRER Tl 37eh o foeqr | rolt 30.1 # f&u Tw B e
g for wreR Aot 1 S fawR ORI 4 kHz 860 21 ST wigfoe (TH W)
feat Jou ¥ S faR @ 10 kHz g1 81 S99 Argferd (Th 1)
901 H 15 kHz 811 ©1 Wg T TH YERU gRI 9 Gohd i TUreml T TH §NI
W Gehd &1 e U fUiEe €9 ¥ ST BT @1 TH difed ohd w1 S

ifeeht




Fm

o &9 4.2 MHz 92 Tk efifasi 99R0l 99a &1 s foear 6 MHz gl
2l Tw WElieh AW, S TAEN (SFIEU) oA oEd | R Gohdl o

HeT B WY M dlell U gfR B, 1 g famR 32 kbps, 64 kbps 312l 512

kbps I 2
RO 30.1: Yrefueh siifear s fawmr
=i gt aRET (H,) s fa@r (kHz)
fier 82-880 ..0.8
EIRIE 196-2794 ..2.6
T (a,e,i,0,u) 250-5000 4
S
IfA®E Heha 200-3200 .3

30.3.1 WX ¥ fag@-geea ati

TuR |, 9gd Hohd 1 Y W R e wgEH o foaw gw fam-fae fafmt

1 YA Hd B T o geoehed o Aiggel 9 Y RO wi R Ow W
el oI o =ik ¥ Y Hehd AT dicedl U o ®4 H, 9 9 fag@-ga&a
fafertor o 9 H AYaT YT Hohd H TRAfdd hich Yehlleeh dg oh HIEdd o
I ST Fehal 1 YOI =R HIE ot B, Gohd 1 Yu01 Hegae gR1 R T fRm

e 1d a0 R o e fagid gr @ fFfha e R

St for T W fafsa €, for@-gasa o o fogq wd gow@ &9 T K
URerd! Gaehia & Sl S HIdl € S FogwRk W Uk foagd & Rl S il
21 98 WER HeHs e fagd-seshia Faml & our fagd-gesia @ o

el 1 HROT Sl €1 Uk Hael g gaetE a1 feema freo fam

30.3 § <Eien T R
E=E_A Xommmmmmm oo ooy
<—
X-z dcl
E E
AL A b e NuREEEEEEEREEEEEE
k
> » Z
. i TR0l &I
B, S Ty T feom
>Egi--—---- SE- """ TTo o TToom—o-—o--o--
]
_>By :
I <
Yy

e 30.3: for@ gk T &1 R0

agge - 8

AgaTeE  gfaar
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e

g - 8
TR Ffat
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o 9 ¥, 3% eH 3@ YHR AH H Ghd &: B =Esin(kz — ot) XH =
Hosin(kz — ot)| fag@-gasia T o IRa@ &1 Tae T @ed 1888 o
TS R fohU U YAEwelt YA i TR @l g & GEA Ml Sl g
for 3I7eh 3T © FUR U W foR[d Jaha W1 oF IHE hl 98 G B
gehd 9| foRa-gasta @ & e 3R gfa & HITH gR SR SRl =
&1 qRehed fohan S8 I=M YT 1 =1d o qed &1 9= 35 98 off g9t
fop forega gaehia X TehTel Wg9 URERAISH 1 Uee Hid &1 S & o v
A B, TORE 1 GRE Afd SAOE 71 98 (1m ¥ 10m) dURE o) e
T W AR (400 mm TS o) T Wl ok Torediid g ® St fon fe
30.4 § <A A0 T T TN H STeSi-WEl &9 TS Wihgar & S fon
T 1895 | AR sdifqerifag SEe == 99 3 25 mm ¥ AH Sm % e
IRER W T i S TR SR e TR &1 Ween i yeiifa feen gm
T T HERINE TN TFATTeH! AR §)1 fhan 71 St Teehifesd HeErR &
IR foega-gaehia T &1 Ifd 6 o 9%d ®1 39 " 9 fora-gasa a
o YA g AR T 1 SN0 Rl ARG F FRIel BeHe o o el au
1909 <1 iifdert o1 Feel &R W &9 9 Y fman T

3%
L .
TH-fETl T e aT’Pf: et ad
. o ?s:l-
I‘ 7 T | v ! |
f | I eTITU 14
L 1 1 ‘q—{la—rl:ﬁ‘ 1 1 1 1 1 W
107 1015 1072 100 100 107 1 103 106 i
3x10% 3x1017 3x10M4  3x10ll 3x108  3x105  3x02 (I Hz )

feor 30.4: foga Te=™ SogA : WAl &1 9W el (IQ) § T WA &
SR &el % doE we w9 9 freifa T 2

forelt ¥R o o o, dfe &+t weEa o fora-gawa T @ fafefa s
21 IO HR Y BT FHRG B © SR Teh AU g1 Ul i Sl B
AR W TF 3= WS Fa1 T1 o7 7 Weq W H wan fafa= sEea o
fau & €, 59 fof efifasm woron, € . (W wgfas) SR T, .
(emgfa Argfern) Aean, swe & &t gurRol, Yo gRI dmdiend | SaYhR
1 Ycieh Hohd Teh 91 319 o1 WA el € @I 39 WohR o & 3 gl Hohd
TH-TR ¥ JUFFHd B 2

STICl X WSl H A9 1 YuOn ki foRarfafy qen o WM §ER gfdaal ol
FRE-Ughd o Fay | fowga 99 W w1 Rl 31.2 ¥ fedt ud I S gun
o foy e &R W wigd fog[-gawa ouishd, (Wagd) el Sef &
AT qel SR STFANT Sl B geieg fwear 2




e -8

(Hz & =7t o9 v, Hiet & ore admesd A, frafa o for@ gt aan =i EQB[. a’ang
A ¢ ¥ ¢ = VA He-HaY gR Fefed el € Sl ¢ =3 x 10° m/s 1)
|l 30.2: e emgfa o
g amgfa ufer | Wesd ufem | erwaEm
std fr=1 smgfa (Sueruw) <3kHz >100km o &1 fagm =
sifa =1 smgfa (Sieee®) 3-30kHz 100—10km AR
= i (Ta ) 30-300kHz 10— 1km Tt Heme
e A (TH Th) 300kHz-3MHz | 1km-100m e O e
I=a g (T TF) 3-30 MHz 100—1m g T e
= A (ST ) 30300 MHz 10—1m ke
W S g (FTIF) 300MHz-3GHz | 1m-10cm Aforfeeres ey
e, wEr
#Afd 3= Agfa (THTHTF) 3-30GHz 10—1cm IWE HWOR,
YeJer st
afurfoares 2 &t

T T e i 39 def, 5= v w9 9§ &8 qw: 144—3513 kHz (TH T%),
e ;530 — 1,700 kHz (TH TH) @20 @ T 3 — 30 MHz T9 TH) &hed @,
o o foman ST 81 WeR GRTEHE ®Y 4 oo T TH e o faw wEm
o e s @1 e a R T T (390) H w6 H e s @ e s
AR Sferolt ST o SEl 3@ o I GHIe e o fou S @ S
21 & e we-wn def & o aneed wath w9 9§ g @ @i ek
0T 50 Yol i oohdl o TH-UE foafda & wenl favi &9 9 UfF & w5
T T e F qw TH G URER YE B TG WA F T 37 e
(TEROT) Harstl grr foran Sar @ ferT 3Rvd TERU & Rl ©vH 9 faune
A T TEEA BT €; oY R WHRON w1 ge¥ g fre srifedl ageaar o
Iod W & Hud g U {1 dY 1 %G9 K1 A AEHSA Bl 2
WRUTT 30.3: AIfUTREeh TF T s TF & ot wEroT 3

agfa S JERUT i ygia

41-68 MHz il il

88- 104 MHz T W e

104 - 174 MHz Fae el Aeae! % fau TE (Hewa) faee sef e fom
ERG!

174-230MHz il i

230-470 MHz el et Heash o T TE (FEW) ST

470960 MHz gLk aic
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LIEC I
E@WW THRO o€l o HeA 1 ARl w1 gA Aed WuR o o ®6l, S9! el
Frectd Teliwq, e frson, sifwan e, senfe o e 2

39 S G W9 T T HieTSed Bl 9l 32HE Helehicl Sailfaeid o Hael

o ugl B # o sl fomR famen ® foh shiA-d SeTetel S WeTeRROT i

e w1 W 22 N FE dq TRV HER 82 9 TEH o it hig iR €,
St | U9 W YT o I R MM AT I H T

- [mamsor

1. foR@-ga@E @& Fn 2?2

2. S W HuRd Ml 30 MHz ogfd o A W o awmesd &
ek hITST|

3. () 9@ W (i) e @ w1 engf ufer @ 22

ST O A9
(1858 — 1937)

qRd | ST0 ool e 90 i & 9% fafwan foam @
ST T o TIT, SFIRT == a9 1980 ¥ e foreaforaner
Tl MU Tk TY oF AR IRIH HEE hielS d HIH(dh
o 1 e1eEE s foru s favafaemem @ =g
YIS hi| Shisisl § WhEL 89 ATHeh WEATTeh w1 39 T T8
TS TSN T 1884 H oIF ! shisel favafaeme™ @ &t T
1 IAMY o1 T fovafoeamed § . T, 9. &1 IWY I g agudd a-
AR e AT TR ekl (376 FHiahTd) o JHSH Hictsl § HREFR THE
% &Y Y e F w1 SR 3= G9e| TS Fias o ggd art
3ok STk BE o WF H -39 TE § UMAfg W i A1 3H 9 IS
BE 9 gAY 99, 5% I9-3mE=ET g | fRT U q9q it %
o foau gfafg fact, 9en w1 @ 9 fS=i[ adia seEa o1 wifdery fagida
e zu fagia 7 Sfawfasi w1 ) F F9 Tl & 9 H aiiigd wH
HEH &A1

T 1894 ® S, . 919 7 JHISH Fielst § TH TR ¥ I TH S ¥ W
I FAENEN H a]d A 3= Aved, faedy dun yaur Hefya wam feu
fafertor o etfimer o fog we aifa gl fediqme @ Heag wifd-aifa &t
Gl 1 el wEn fRan o e ot ed i qen vod ue wReT
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wm s

YhTe M1 o fou & efimnfedl o fafo & fow fomn o fredl 1 v
fafy =1 3o fowm fam 99 1895 # a9 3 Iedl ool &1 Yo WS
3 fohanl fogga-geata T o TAM g 3= X W & THh Hel hl Tt
qN STES 1 foaehie HT fe@man 91 1897 H @€ W 3 T AeAH < & fau
3= oTHiAd foram s F TESEd (2.5 cm ™ 5 cm) ¥ GaEfd SO WA T

HigIA - 8

ST gl

Td H9R

eI TTeie o Yol WEUM qO T WIEiedl o @uel fhdn W $% A
R 9§ dfad BH1 IS Sl F9ed: 36k 9 1 oF e ARl STIUAN
9 BH o HRO B I S—Uel VAR oF 3 T aIF i Tfd IRW H
STfoRaT-aRered &t SR & Fait offl ¥ 1915 ® 99 UHSH wios 9§ Ha
frga gu don 3% W@ W WRR wiew e few mm o ad swia
FICThTl B G T 1 T 81 G 1920 H o1 S It GErEe! o1 el
g feran

.

30.4 HTIX HIEAH

TER WeH ¥ YRR % B ©: AR o (S uefeiTe @er g §) T saR
ol S Tk erfEfvia wrem eiar @1 aR e U Wi sdifaes w9 9@ eifimel o
WY Tk AR’ gRI SEd ©1 UE AR Gl @Al i S 0, Teh FHIel sheel
A YT o & Hehdl 2| TROTHESY, G- =-el sqi =l st 3Tden ify
&% f9sit qen qericnss &9 9 safqeor & fau ot 8 ygfa W@ o g 2l
T AR =Fd Thel YO ol Wehel SAMYUED o WY Sigd Aeas | e w9 9
Uferd fepan ST @ el Tk sheet BAR SR W offl JellhH 9 q% UgE €1 5
9qR < FERO foen (diE) # wE W § orefd ww o oifuss U emeR
afvmfedl & WMo S B ® S| fF et efifasH Jeadh o @Y e 2

SdR S el SAfie wEse Bl § foMer U U U Hehd i fasfia
FT € S e @ W Y U wEeEia WA g U0 fhen S wehdr €|
fear gwor ®, 9ar A gt | it 9@ e a1 iR "o o
<Eehig AT i gfe W e e @1 S o o 3w U ¥ wen, S I
T TR Heh Heft 3fie Y@ g AW W 9 (SR TRE) O, AWM W e
RS M o ®9 § Ufed feran wmar @ @1 R 3= W SRl d wgee
T ¥ Tt goiia fran S @1 SR Yoor o=ien Bl ©1 $Heh WY Hag ofld
T2 ¢ T ww et frelt off Wi @ e 9l 990 i T80 Y Hehdl 2
qRUTEEY, AR TAaiht &1 GuENE difeod dohdl @l axul &Y
ATf5a Hehdl w1 URES Y Fehal &1 THAS (a0 98 € T 39 feofa o
afferer SAfaeRToT SR Wk <1 dieteren gl 2|

foregfd-gah e Hehdl o HRUT o foTU &9 Higshiad (F&H aUT) STgfcal 1 =
T €| 3T 9g I 8 fh 4 ergfcrai GHz & 9RER # gt 81 36 afgfa aier

wifaat
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1 o fafa= o< § fawmfad foran S 81 9 ST INSAT- 4 C 1 Y=o

C- % (4-8GHz) W Bl ® wfeh TgHe &1 Wore Ku () s (12-18 GHz)
H e 2

30.4.1 HeRUT &g

RO WA, S U %oA HieAw el €, U §eR o fery Al w1 sk il
B TR0 A 1 T 399 G B9 a1 Gohd % engfa aRer o frufton
Fd 21 Fo 30.5 § I Wfush HeRo1 oAl i <9 T {1 e AR h
TLEIqH &Y iR TAh] H1 Tk 9 g g1 3 aad ag A R weea
AT gRT YR BId ©1 ST AN SR waen ¥ fopan S €1 W Ak
TMcihi oF 19 1 U YETeH STgfcd o ST oY oF aReR @ af TH sl
o fafd w6 #1 ygfa 7€ Wt ?1 faviy w9 9, S=u ngfaal W 9k
SO BF ! g O W1 ehdl © S SRl SUAITA i WfHd wiar 21 39
guen R fasg Wa %3 o fou gn SAEfdd et dRl 1 SYE I &1 TR

3 o o (g
SYHNT eh Hifcl Acd[en]] ¥ o S %l

S=d Agfal o Wehdl (<3GHz)W, fafeor afd 1 =Faw &6 o fau &m
U1 Sheell 1 SYAN Y 21 TRl W heel § U Wik @iEel el €
Safeh S dMeleh hl ohdd ol QU odls § T8l @ik oF 31T IHeh ohg W
Tl Sl 81 T HIeihl ol T UifeielF (W) i Sfaleish TXal R giEehd
fehan ST € @ dEgd &5 Wlelhl & W gordrhR Eifd eiar @1 g9 sheell ol
IYAN Shed Sl oh Tohdl hi 98T HH o U foRAl ST 21 39 wH H Wl
Tecqul B foF oTeyl w9 W weRd uwiel %1 iRy od g wifEu W,
IER §, 391 gfadie IRfHd giar € den 9 ot rgfa § gfg & @y e 2
TROTEEEY, THY had o T difia 9REx (s1fusad 40 GHz & 59 fafire
wEgd Tl 1 wAn femen wmar ) # @ Suanh e €1 40GHz § stfush &
il T 0 X YR 1 U Hid &1 W 300GHz W 3tfueh 1 engfea
R IHT AHR A A (AT 4mm) & A T AR Tg ARG GHET
SO A B1 TE Al o HW BH AR @ WeRo o fow weRiien
dqetl 1 STEN w2

Pl

(522

N/
S

(@) (b)
e 30.5: (a) =@fdd J= (b) TH GHIE ke




30.4.2 URIIITeh dq

T 1960 H oRR 1 @IS H9R GEIfTRT & &9 § guul wifd o o) 9
S YT T FT T A FeAdeg Gid Bidl 8, THIReR a7 g2, 59 fF T
YerlfeTeh dq | HARA B dlcl YAAemsesh Hehdl (TR, BT A1 difedl) & fau
Teh 3T I=9 WAl o o8k a1 oh ®Y W g fehal Seehar 21 @ g
IR el H YIa B el Jol g1 sgdchad iUl 99E " w) i
TN o1 GeRifersh |0l Bl 21 39 99eH o fou, oEu fRd wea e 9
U971 IJEL01 | AF A0t i Ufq e o forg sTewaes sTafe a"s'vlz
200 Hz to v, = 4000 Hz, 7 fogd &1 © steifd 30 oTgfe o o Sufeem e
39 T & ofdiq Hafa 8 gedl © fSEet WSl v, - v, = 3800 Hz, ¥1 % ST
iR o fepel off & o fer € Wb €1 I=a agfe o & W WER el
o oty el eiferen T Sueted eia ©1 or: e egfeal 1 go o s el
aAferen HeTfara &ral il €1 99 WehTiereh & o 600 nm o eEd o fag w
i 1 7 5 X 10" Hz, Sk 6cm o @Rieed W eagfed 1 @ 5 x 10° Hz
21 39 TE TRV dq § I W19l shi WoR &0 Teh Hifcrsh =oeh o Feiid
BH o IIEfish Hgshiad shi gl | o 100,000 T Afeh g 1

A AR 9 9 T B dTel GR1RTeh T 99 AiaH-Y=e 1 aq
2| TOH TH AR held i A wiied HiHd wie (e smadais n,)
e € a SH uged 1 o WY (e W) dfe Fre (e 1 gtaen)
ST (n,) T IRFAUE B T VHIWIF T Hl IHH H-TH ok Wifqh
IRETT | GRET U I o AU HHROA 39 W TH a8 ST =el ol
g (fe 30.6)1

fora 30.6: ©% oift faferrr ffife wie o foe@ fafasw fHffw afifem
IR Teh YSUeh Yehlfreh d=q

W@ HE (n) ¥ THEW UWREIE (n<n), % FAYE R AU e @ q ol
AN Ier o felq ST=Ia ol shifceh 10T ¥ 0= sin"'(n/n,) SR W Biel
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TSI - 8
TR Ffat
Td HOR

21 39 YR fond wentfiten dq o geprer &1 fheor &1 @i o 39 &9 o wau &
fean w1 € Af 9% Hie-IRMYH FRTS R Fwifdw w0 F sfuw F0 0, >
0, W MIfd Bl TE fRw R wie-uRfAem & $ &R frea syl 9
aRER Ui 3fen Ted gRI e | eleh) q¢ Weidid gt 81 wRor sifee fa
T YehTRTRT o 3AH(d 3o Uel of fof Sa frdt 99aer a1 1 qui stiafie
e il § Al SAaUysS o Srfeyl uRfue (feRer mieT) @ EieR Th A
a2t € et 3fagss ¥ U SH W @M =ikl €9 & 52l 21 hi
o feord @ 1 WUl Sl Wefda & S 2, Wy GREEE § Sy & e Th
SE WfeR BT TR Bl B U T 1 STEH-gRl a9 hed € qe odeh ®9 9
ST START Tehichd JehTi¥ieh! | fohell TRR G ohl sl bl Tk dF fhed T@1 9eh
o =Y Ffa e =g R S € (fe 30.7)

o 30.7: (a) Ui oT<aR& WA (b) ATd(aeh URRT g H URMT 1 GRAER

. Yr3iTd U9 30.2

1. THET Sheel o1 B B2 ST TeeH eTgfa uRer fafem)

2. Towdl geRIieTR dg § TR YRTT T J-USRIG w3 ° T BH A ga
Tfagia 1w fafEu)

30.5 YR TITa Aremy

Jedl oh IR 3R oF TN AU IIHISH oh FAF 51 Teh U UF Tk AT
VYA o T o JaR H9R I TREIT G9R F8d 21 Tk TH ¥ 37 WM 7%
fagd gasia aam & H=ror ® gedl o agmved &1 fd Iak gfaent B 2
THHT FHROT $HE ok W 91 & AIHH, Sk S, T STershar qen STeion
Afereteron o IRecH H1 T 31 ST o o, TR &5 o safurskrer faferwon
i IS gNI SrEwifd w forn S @1 weT fafwlt e siee wa
T T At 2




TuR # 7 e o ged it fe 2
o T 60 kmhi SaE W frord Ca fo=@ gt & o 3kHz — 300kHz

%1 engfed TRER # wWafda St 21 safery gHent S @Y g GuR ok
fau fean S =1

o M 80 kmet H=E R frod D wWa f= emgfa afer (3kHz — 300kHz)
1 T ot T 1 Wafdd S € Wy " engfe 9RE (300 kHz
— 3MHz) 3R S=4 agfa 9RE (3 — 30MHz) 1 T0 1 SFasiifod il 2|

o M 110 km! S R feord EwRa #erm egfcd iR 1 & & d=R
o weEe B € WY 57 % gua S=a agfad IRER o aUll @l wEiid
TG

o TN 180 km & U W feod F, Wa aifushier S== omgfed @@ ol
wEfdd g9 I

o F,wa (fsmat f& & @y 3= 300 kmden T@ o ¥HF 350 kmerdl 8)
30 MHz @ i aTdfet arel foea-geehia @ ! TWatdd s © IR 369
afuess ergfe ool @ 1 qRAfHa eF &1 SrEfa 3d 2

31Ot Tt wemetl § UEt aTal ¥ ST W7 SIS fF 9% o WY a9y, 91y
T qAl foga arctehal o UREdd oF STUR W AgHAUSd @i e Tdl H
fauifra gem o S 21 geeht o fehe feod agHUSea wa ®i givHTSA
FEd Tl TE TYE 9 W AT 12 km B S W o B 21 SWHUSH i
AoEE 290 K (fageage @) 9 220 K (eiwwdian w) o #qe gRafda g 2l
T WA W TN 50 km qh fI5gd SFTel TRa i GHATTHSA HEd B S TR
frerel SraTaueSe | O Sl 8 S ORI 15 km ® 30 km qe foegd wa @i
qAUUSH HEd &1 TH WA 1 fTEIH q9UE 180 K E1 ¥1 HEAHUSA H W
S 350 km T SR 0SSR soieRl # UH &9 Bl © N9 A
HUSH HEd B SAEHSH W g9 § S o Y gig sl © S e 1000
K d% ST Ghdl 21 e T oF GeRo1 1 EFHvSH Jfed wl &1 T8 D,
E,F3IRF, 7@ § fawfsd g 21 g fausH soieerl o e 5, Sl e
% Y D- W H 9 10°m? 5@ A 9 10" m? ¥ WA def F, Wa' |
fauifsia BiaT 1 I8 faws Soieii o & S, S AR o gD -9d |
S 102m™ S W qeh Jhg i W Bl €, W SAHIG el @1 araH,
e g elhdl § eF a3 ufedd foe SerEal ® gr fafwn o fae
SETNTOT q Goed geAE W qReadHl o RO B

RN TER 1 Jq@ e 78 € o fonet off o o i g faferfia gend
1 AR oF TN Tk STaRd Tgodl AUl - HaR, TR 0 99K,
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Td HOR

Y T 99X 3R IWE & HieAH 4 §9R TE ¥ R o g oft §ue w
Hhdl & STEU, 37d Tk gaY H e Ui i

30.5.1 -1 HROT
- el H, foae g o -7 & orfew A &t €1 A fuel &

FHl o =R 3R g Hehd! B1 R UM 5V g Bt € foR gae ki
% Ut T ok foq Tk eafer AT 1 g TR S @1 9 o[ e E
FeAlR 3R gaw &7 B dfast g E Td B Il ikl o ofead gnfl -7
& TAAS O, S8 R STR! Oishdl, STuadHis Td oA UE qdl
i #td 5T T S €1 A R 2 TR - e WEE #1 eTien 99w
% SR FE dER Tl T FEIRE TG H, T Yot ok Tk Y& N TH A
% HRU gadl ¥ &fU st U Bl €1 U Stfush e @ o efive S
Bra1 71 stfd -aw @ gl oF w9 € eifere STAnT it § den wernR
o feoq el o W Gueh Tftd S %1 THAR SUE YSH FdT 21 38k
AAfafie, 78 eror faen oy ufReR TuR & fou Suged =it 21 3 wRon 9
- FeROT 1 3TN A T (300 kHz — 3 MHz) o 9901 o T foham Siman
]

o 30.8: - HeRO

30.5.2 W a0 AT ATATHSHT Ge{0T

W T A AFTHSA HeRol °, T Yo W g FEitad 3 MHz — 30 MHz
& T & Mg IRER *1 forE ek a0 S & fRwn ¥ gefa e €
APFATSA ¥ qEfdd R A WA R S Tl R g dredt €1 39 famn
o IS 1 WEde HAT | a0 oh Sifueieron @l FEfE s @
SEAUEd YAl % AN SR uE ety CTdwm’ w1 wE w2l Wi
gl W 7€ RS el @ W Aed gfe W g8 faga gawm fafeo
1 geal T AqE WEfdd T <l 2

Thdl AITAUSHAIT qUEd g -8 W 5| sifereshan gt 9 ug=n S Hehdl
21 9% 2010 ¥ 3000 kmoF HeA § feord gt 81 I T Wedish Wd i S
R R Fdt B ThA WadT § g oI 99R fadd 6.8 ¥ 10 ms oh IRE

ifeeht




= T
e Iefy

geat

o 30.9: =am d@ H=ROT

H Tl €, S T o 999 e ¢ 39 SR fa¢1 1 ST R (g /M)
IR 9 9T 5 9§ 10 MHz 1 aefed afer o fepan Sar @110 MHz, § 31fy
% amgfed W, a1 MEHEA | URATHA 8 Sl € SR gedt st SR qyefda el
B T SMEHSH 1 SIHhd WXl oF T S qefl bt S § faero
& wR0 Y AfEfhg e td wafts uReds w1 € gd w1 sufwefa @
STUTEAfd o SR, fS7 o 999 STEFHed &1 99ed Td &1 gl | 9= g
21 TS HNU ® fF A wERe @ A & Ry S0 € it smeHed o
e ARTAIU T@ o qHF A 38 B R

30.5.3 3TTRIIT q0T GOl

et ReA W A A0 I=9 U1 @ B 3% TARU o faw W H e
S @1 =W T Heor § U g fafeia 9w VHF ea @@ (30 MHz - 300
MHz) €&l STehTeT ¥ Hia et a1 Yool i aehal g1 Tafad alehe ST uTe!
A% TgEdt 21 (A ¥ T g-ugefdd 9@ g-aat @ e e @)

IR o, Weft @ faen eifuss gl B ¥ R qemsfaa gfe T@r g
I q & 9% Wi et & 9o gedt wt Skl TS WA KT SR MG &5
& fomr & gfaefa s 2

e T O Tgl R -k ¥ ek eifaar g €, gfte-3@n o wR SR
T ) FET Bt ® qen =im ol t ffvea g o ew @ emarHee 9
JRHA B €1 @ 1950 o <R W HUR SYUEl oF WHEA 9 T 9 %9
HfeAedl R fosa W HT G99 g3 71 STE IR Y907 IR GUR % ®9 TS
wHe H Hifdhrd URed o T T o v R ¥ off ardfad #e H o H
Tehd &1 oMY, 79 3ok SN A WH|

wifaat

agge - 8
AgaTeE  gfaar
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AT -8

SIRDIG) et T Ll

STgaeH gl

Td HOR

o 30.10: =9 T TR

30.5.4 3qUE HUR

STE 99X o g fagid & foa 30,11 & @i o ?1 Agford s aan
T T SHE H1 A A A T SWE H AR Tg0 fFT T Hohd H
vafifd wta © IR R 58 geslt q% uw fu= emgfa W qA: S w2 R
difeh AfaeR<or &1 qRas foham S Wen| 39 =)0 &! 3T9-fafer T qen sRa-fafe
HEd 1 S o geRrer @ % el | w9 o ok ®, fRel SER el i et
! FER Tgfed ® gfg wieh @@ S Hehdl @1 eH fehal Aferen e o
S Tehd B2 376 SATUeh! 7€ A1 ® o EEHUSe 10 MHz, § eiferss w1 ngfemat
1 Wafdd & wa © qen UH Ivu gfadl o foTT W STeRTer o eR,
s Fo 2Rl gR gien 9wer 341 €, R adFar <9 €1 Wy 39 g W@ gum
o1 HiHq wE S ® AUiq ol Wi e et 81 ord: <Y W SaR SR,
fS&d 30 MHz, @ atfuss &1 agfcl =61 wam fewan smar @ s/&n T 50-100
MHz, &1 39dn ffan S 2l

%ﬁsﬁ AT =

o 30.11: SWE IR

Yool 3R SUUE o HEA T oTell Eeehtul aet @ 36,000 km 1 F91E W
A A 9§ geat o qRa: STE o UReRHU oF fau ofeavaes sifweR=t
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® USE HE B HE w21 T8 Hen foad fayed 9« o WR iR Th
IREHU | A aTel 999 geal o Wk {7 o UM Fiel o faogel HHEd il
2 gfer wen wEard € tufq gedt oF @ STUE fEer wdd eir @1 gedt Wi
Fel § AT F SUEN % R Hohd HI 49 7 W 3Y yaffd wth
geelt Wi 3R IA: Ui 3 a1 21 A SR fEer wem § 7 el al e |
ITRT T oF HROT SR U il T aR-aR THEINSG S 93aqTl gaq™ |
TER YRl o fOIU &1 31 weT w W o W W@ e: (i) YT geg wey o
T Yol o I W TERAT g8 (AR 90 3191 i A W) @ 1000 km i
Ferg T e el @, SR (ii) 3 STegwia Sa HET (63° 1 AT W) TorenT
SUA fusk R o &F U GUR ?q fRar S @

Q

1. Fo fedl LIl & TERY &1 KT ) o § 9 T b ek W Hy g
2
2. = A 9 y@® @1 W fasew 9w

(31) HHRUA UHF 9RER 1 ergfeal s deror 7 & meem 9 g @
i g
() == T
(i) =T
(iv) SRS T
() 3STUE *I f19 YR o GOR o fow ST § o™ S
i) = (< 30 MHz) emafadl @R o wWE & foag
i)y T (<30 MHz) sTafaal @it 66 we & fog
(i) =9 (>30 MHz) i@l iR @ WE & foau
(iv) S=4 (> 30 MHz) sgfaai iR &9 wE & fog

Tghe

ARAT dRel ST UM XM, YRd ThR o Aaiel faam 3 fader 2004
1 UgHe TS foren 1 qoiaan TAiid T ST &1 FH=A w39 S
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AT -8

TR Ffat
w TR HT G FHY W R YT 7| I F o€ § HE Hal ¢ 38 G a6 o fau
YT YoM L o fou fesmea fvan w0 21 39 Suwe | e S e
WHNUT, 2 SR 187 STel JERol, Seh-dieh faehey, 399- 5159 SR,
SIE W A |feN qu difedl wIHfaT w1 awar foemE B e e
HAEsT o gR @id ¥U ®: Tk HeR o feet gfafted feor deem
- oo | P e R ferm R Tt o fermnfeEl < wer difed wimfET 9%

Thdl T A1 Wl H e Sig gon faeneff setie snunfa fraor weAm
Hich qEI fo1en e § 9y die Gehd B TgHe W 72 =Fel i JEiid
F HT AT T T WHR qe o foeerlt Tsdia S 9id onsh
T Gl gR SgEen | Jeash wfua fRw T € &g wwe o o
fo1eT YaM #A o fAU TH eahl %I G%dyds M B @@ S W@ e

30.6 HigeM - TATGT (T®U) T TH Td Tk 1H, fefea
(Gt @t Tw)

forelt doha o1 Hafod X 3T YU B SUYH I i Ul I Hige Fed
F1 R TR |, IfreRier gEAT A geT A oet Gehd 20 kHz § W 3T
% sfifedl Hond B &1 & 3REl ok

g e AN ADAN

ebiiuistouBATRVVAVAVATRVAVAY

?1 € =1 < wRoi 9 e @
o TUftg fohU WM ot Hehd o

faQ weh dfe sremn qREe g

=fen fS9sh1 3MHR Hohd oh

e & qerita g ey s /V\/
Hehd o THI-fo=RT 1 Hosd ®)

e s/ Swe ®9 9 fman =

a5 sl a1 g8 § fw

Fre-armgta steren faeme qeree

el Hehdl o foTT WfeAT &1 SR

afq foemer g =nfew)

o 1= amafd o Herdl BN aEd v .
qﬁaﬁwmmmmﬁaso.n:@“@?mmmmm

) 1 HIge : (a) Th I=d G Hl SATERA
B T SR (Wema) wfes g A W, (b) Th = g w1 wigws Hond
Tk & S Fhd| TS SFERMNUCY  (wRer steren G HHA), (¢) AW Higfed
fafezor =17 & ®RO B9 9 e |

452 sifaent




Tad g edl & o HROT el €1 SOk AR T 7 fR fawme g0 o

U9 o fou S=a egfadl 1 ITERT fhan S =ifeq) W I (STetadn)

AT AT Fl 984 Tel L Hehdl g1 31d: gur fefq frefena feafa o

ITET & 2 :
fopelt After dp1 T, WA S0 ST F@d W O D 2@ 21 WoT ' %H
Y FH B q1 AhT K T F AR T TH W T9E S Goh, THR fAw T
1 99 Y ¥ Th Ui THE! B ToAT I HT AELAHA ¢ T S qh G
1 HIE M 8T N T H] TEATT IR AT THST Femar &1 qg=, a9
e o€ Wil I o AR H well ST gEfay, S 1 Th HEEs, qH
o for Th SIS AT AETEASA ® S AN IS Toh| W T HWIW H AL ugE
Tohdll T8 | W SUM € Gehdl €, 9 B: SOH @ "g #1118 W faar §; Hiwn
S IR T HI TAH T H W HY qH T )

Hond o |99 o fou, SAffedl Hoha SaM wd S=a (Mfear) smgfa =g (')
F1 w1 Fd B1 TW YHR B9 HE Gohd § T fopdl 1 emgfa Gohd w1 3=
A b o8k a0 W ARG L FH Hend ol HEMHT ild T9 34 HIT
& fou SUgs s €1 T Hohd WA o SUAN gRI §W ol Hohd i o
Gohd o, 59 9® ST Wohd ed €, UREfdd #id €1 dgwid, digas | deh
T W W 99 S Hohd HT AN FJ 21 ek R § A= G Hl
dEh T h1 Hige Hed ¢ adl Higed oh o Ygad GevEes Gehd i
Tigeteh Wehd Hed ©| I8 a0 Had el Wied © Tkl 21 dGfF TH
SIEHE T4 AW, AR qe Hell gR AeteivE Bt 7, s o Rt o
fifqr gt i Higfad (1o ufEfdd) F dud 21 38 TR (STE9)
ige #ed g1 Ted HigeH & fafi=1 J&R g § : 1mam Aige (T Th);
gy Wige™ (TF WH); Wige (W) w1 mefaswar § St 2

I Aige™ |, fordl 3=9 smafa & ae a1 (f9930.12a) & T H1 TH
= smgfa o siffedl steran oifeal Wigash Hehd ohl dioll oh STTER URAfd
fopan St & (T 30.12.b) | ST Higersh 01 o @M § gfg gt € al wigfera
e T H1 AW St dgdl 7 qo TR faeim off g @1 wigfaa @
TN Higersh Hohd o ST R g o STTER ST SR TS0 Hidl &
(fa=30.12.¢) 1

TH =8 MW@ 9 WHgH o fau, gn oAffedl Wehd WS aes Hohd oh dcalfulh
ST o SHSHl Wl T YR ¥ fored ©

v (t)=v, sinw,t (30.1a)

AR v(t)=v_ sinwt (30.1b)

H%Twaaﬁ'{wcmz e 3R aTesh a1 Sivig g qel v, 3R v,
FAY: el IR ded TN ok I # giud s §) Em Higer #,
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Tigerk (31ifeal) Tohd 1 aes o1 R TR fohan S & difer afcomet
Tigfad T oF &M I 9 THR 9 Fod fopan S ook ¢

A=v +v()=v +v sinot

1) .
— Uy {1 +—2sin u)at} (30.2)

UCO
Iq: Aigfera @@ &1 9 IR @ oo fFa <1 g €

vao

v () =Asinot=v, {1 +—2sin (x)at} sinayt (30.3)

GO (30.3) W A 3 R W W € % Algferd a 1 deatforen s
STIEY Sfifedl Hohd o AW SR safa g i@ i €1 v /v ST THH
T O Y USH Hdl & TR GIEe STAm STEW Aige Hohd g1 | HiA Ok
ufafdq @ 81 9 oT{U 1 oMW HigeW gOHie Fed g T THm N
frefua &3 Aigead Yasic & FAN R, FHRI0T (30.3) & g9 79 JHR 9
forg weha ®

v =p_(1+msine t)sin t

=v_sinw t+ v_ma sinw,t sinm t
co C co c

VoM, VoM,

cos(m, — m,)t — Tcos(mc +my)t (30.4)

=, Sinmt +
THT (30.4) W &9H 34 W H U © -

o T3 30.2(c) ¥ Tiiw wigfea @ & @9 w2 €1 Tea WS @ Al ol
frefa sl €; a0 o, el g aes @ &1 ogf 9 w9 €,
feretl |ige o UeM il ©; 3R dew U, e g o ol Wi
aafa 9 eifisd ®, TR o 7; qen

o TISH® Hohd ! MM M Higfad T | Ye €9 ¥ IR T&1 art
2l

Ifg fordll T w9 gomelt H, Aigae Hohd

v = 4sin6283t T2 Feret TEE T HY YR 3.5 x 10°Hz © o aees T Y
STgta B
0. = +21x(3.5) x 10°
= 6283 +22 x 10°
= (2200 + 6.283) x 10°rad
=2.206 x 10° rad




Tg ST WEeul g TR Taifie e I TSR0 q9 FiT € S 99N
9 5N G meww vife Wse i A sufted et @

T Jold TI&Y Ut & s 3@ i 930,13 (a) & <202 T2 ©1 <ifers
T FrEd g 9SE waT © den wifgd Yade Hohd i Higfad e 2l

THeh ATRe, M (W) <iferst 9o 99 qRYel oF Heq Ueh dgdl Yo

agge - 8

ST gl

Td H9R

%! TN ST 81 Hohd sl Mg Td AW i Gafé@ s o foy, Hohd
o HigeM oh Y8 STgrd Uk qe URETers FaHeh! i ok Jad® | o
S

(a)

i

|
:
E)

_g% —» TR T | g qoreR

(b) O ,

e 30.13: (a) T TAY TI (b) TH U TH Ul H ik ARG

frdt oft waro o fou, fafefa t SH arel weaw wifsd 1 9907 9Ra TR
SR foran s 21 e feei o e 7w 500 W 50 kW o 9t # =i §1 )W
THROThT hl Ueh Y= g 9eE 1 Sl @ TSt HeE 9 qer ey
€ ek 311 Gohdl o WY SAGRIOT 1 Ukl S Toh| M GHv=d & o fag,
Ieifsa egfaal i ge uRael & STEr gu sl e S @1 e geg
foqeretl &t iR sifusr == 0 @i A=

fUse gog a9 ¥ 9Rd H deq 99R o gaiye gufad 9 7ET aT (520 —
1700 kHz) T &% T (4.39 — 5.18 MHz; 5.72 — 6.33 MHz) 3TJ®4 T TH JEX0
®© Tl S i AUH T Y IR STAN Bl § qAf SAehel AT TH TH
THROT 1 THH! Se® Ul % HROT Wefhehdr € S @1 sueh stfafie,
qoTcHs &Y W o7a e 1 SYAN A 8 T © aen el yeRueh foeme
Y Y T A U YAy W@ & T Nieres weAEi 3 off fren qen wwor et
T TRl oh Wil oF fT oT@ oM Uw uH fed Ry wifia o fau
g1 It wanw o, stfed, emgfa Aigfaa Seie difeal (fes), em@m wigfea
T 2
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T UG U, aTesh a 1 Iam feer @l © W 39! g sfedn qen
difedl a1 o aealien oW % oER Had ®9 9 uRafdd @t Sl g1 5
it Hohd dleedl 1 3TAM 31fh el € df desh g 9¢ St € iR <
Higereh Hohd ol T = gl € o aresh eagfa = St @ e1eifd Uk uH
1 I Tk euad Y T Hedd HM o o= IRefad sl ¢ S Higeish Hohd
o STeUqd qel HEWH WMl o QY Hiaal wad ® (Fe 30.14)1

WAAAAAAAAN
TAAARIATAVAVAVATAY

o 30.14: Uw Mgfw Wigfaa ags @

T TF TH U A 9 &9 9 Uh el g1 @ et aeew o w1 g w6
el eiifea opd o @R URafda fan St €1 (e, feet LC sifes
T oTfiar 1o 9mfis i TR 3 diell ¥ i d95a 6, S & fau,
Th Y9 S SEE oF AN 51 Ifh TH SEE i Hial ARG dicedl o
1 qfEfda eidt €, 39 G9a S Wil €1) Higfad HWehd Wi wifek Rl Hafd
d T o S 38y dfenr W e feen s @1 fre-ergfa Wea wEwo
ohg S Higer 1 € STAN i B i 98 Uh Wil Us YR el

2

Al WG H M8k Hohd oh holl-ohlU Sl Hige g o TIER IRafad
fepe STl €1 3TT6Y T4g Hige o1 d &M Higfed eidl 8 il g9 Higfed
7t R, fefsea w: wigad I TR #1 B ® : TR hig Higed Ud W]
SRl Arge|

W IS Wge™ |, Aigas Tohd &1 Tecl Wi fohan San € ok (T Frad
Tesl o W) Yeeh fdeel oh URHOr i Faifed fRA @1 @1 U8 Th e
Gohd w1 iwE (fefied) freuw ® el dohd o it &1 fafia &9 9
FieEA T, ey ol ThaeH fauell W fepan 21 g, fg-snumd
HIE I fhE oTET ¥/ H1 Aigfa wieh Th HeROl wieFm, S T oend
T BT WG fepan a1 € wEfeh TE hie Aiger &1 SuEn fefSedt delieH o
e e fetni W fefSea eifea Remfén eq foran s

30.7 fawige™

AT 1 T8 H{ dTell Wigfad Hohd S Tk o) UfeN g fafefa @ s @
Al I8 AR W e Tufd g 81 g e U WIE B €, e9Rl i "Em
4 doha AR Ufe o UgEd €




et -8

() el
T —| fasrd o f T R
(a)
I/\/\ feuforat

RREE} ‘ REE)

(i) feeesha @ (iii) RF 31a9@ Ied
frfg =
(b)
ferm 30.15: (a) AM foett & fou fomifefaa saiw sm@ (1) et miglaa @@,
(ii) feeara witefoa @, (iii) frifia famtefea a

eH difsd Hohd <l =AFd FEAT USdl © q e O TH Higelh Hohd I
fagfraa & ggar 21 59 uRea i famigem #=d 2

=M 3 T siifeal HWeond o Alge Td faniga o SRU §Heh 9™, 3Tgha aen
el | forequr Sca=1 B €1 A I=4 GEl, el foeis qe SE YR o 31 e
1 FRO T B

. Ureid 99 30.4

I frefefad § @ 9d famen ofm
(a) WigeH 1 WA B R,
() o R w w8 wH &% fau
() fo= STFEme & GUuUl o gudeRtor o fag,
(i) foemer SRAT T YN F AYEU H A=A wH ok faQ,
(iv) =ERIe Ufestl & Ja i 999 a9 o fog,
(b) TEROT | T TH w1 YA fAfeiead swror 9 fwman s @

() 9T Hige adl & g B W@ (WR) F gfa sud sifue gferiy
Hal el 2l

() o @ I qer § TH HH FUTO VR HI SEYIRAl el
(i) =& AR H Sfeer 4 giE YIH T 2

(v) I o= HigeM o qgEd WU Bq MevIS o€ fowr T ueH
FX Gl T

2. feal T2 w1 SSY WiESl HA BT B2
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30.8 WO o YA

T o Ju H, UR % TUR A gfsd I § I, el e, Iefifaem,
TieTed HF, 3 T (3T SR 9o7) FHEAR FIGBIAT qF i el a1 ga
i @ 79 1 2| fave o o <0 % S TRT @ AR GERi | = 6
Wl T I B ol 81 O SUUE o WieAq ¥ B et fedr 3 ddt gEro
F HEA oh I TR W STafked Afeel SHHen a6 of o S S W@l
B TEferd JAhA TSl i Se] STEET hl WIHRUAT dq WehTTh oheidd,
THY had, AsheE fedl Tal A Th ITT YU oF ST Heasl N
Srgr S 2l

YR a1 Hielgd SAhiF Yot 31d =ueh ®9 9 SUered € 3R 3 are |
(37T < ok SAfafie) aeX o <9 ae oft AT dan wfmferd ¥1 Ager yomed
YR WIHAl qen ufeweti & ww Aed Aedeh & we wE & @1 (e
e H T MR WY o A & %1 Ta Fed ¢ (ol %R &7 1 km
T 50 km o 351 ORER & B ®1) TH ¥ B § TH = wifdd U iR ww
e wifer e e @1 T8 < T U WY S R Hehd €, T srgfaE
1 TEEM FR Hehdl ® qU1 gl o HeA Eifeld ®9 9 feaed off s gehar
Bl ¥R WA = wfemd W gwo i #X Wehd €1 e SMUR W M
HEagMIges =afid i T8 Agfcadl 1 START Ffaewh el oF |l AR B
%Y & o fow w2

39 feafa o, Sel g W F@ed &1 W R S © S R 9 e

T T2 6% |, 981 9l HTY hI TH & Aedsh oh ®9 H Sied | I

TEradl 3l € difeh d TRER oIk Y Hoh 3R gH-

o HII o WY Uk Ukl Hidh H1 FAN H Ghd ©;

o Tl HIIS & WA Th Thel TS HeEA H WA H TR €

o TRHl il F YR W IIH FEal @ Aler@l dek AT WS (TEHH)
W R Ghd §;

o W WA Thd € Wl og SUNASH i I HEAS I FAT A i A
A 73N

o frdh gfm S foF T e Wi o e &1 o Frg (W) a6 99
THhd T

TR T o TH T edeh Hl Wfyd # o fau dF9 = e 2

o FiZaeh o fau eSS =EA wifSUl gET WEifieRa feh wed =
foman ST Hehdl € o © Ao SeAE, Wi g SMHIG Ureifitht, WeR e
ST GrEnfeRt 9o SR GreiesT|




o TEAW H WUIH 39 Tfid Hifeg|
e UGN okl fomnfyd &Y 3R U&isr eTedE &l TER TWEl & § o i o
ferg om w1

Tee fava W A w1 TF foene Headh §1 9% o f9E YR o TERI
T TEMET B Tl S-S TSt 3 B ST I% 3 |t UER o

g - 8
ST gl
T 99R

TR T e S WReefE Y A uhee ek weeER e wy | e

JEITCE], Shell Uel TN o WY SAeE foha S @l 21 W o SARe Tehri
o fawlld I8 oce dEe 99 o WEAH § YOl oh AUE HeR ah THd
(FqTraT) WS HH H HeEe Bl € doe dI3€ od 3 i Hedmited
Al AN 2| U8 SR 1wl fusl, Yanfas, =, e, wfHeE den Hfifed o
o off gAfad L g1 FEA TEaER S99 R SEn, S U g9 efenfi| ginth
a2, fRet erfverm o wifed wumo @l o foaeA w6t orgdEfd g R
SH-SI9 g2 eAfien ST B SO S9-od g8 3ifush eyl e e
TR 1 GO WM SIET 9Rd § @l @hell 6l Hgel iR $2te i
AT YeH T ST @ ® difeh Y1 Y T[Ureied shi YR S Weh | WIS W
q fIhTg W™ HI&d HF Tk Uehol @9 Ued ol faehfad &< @1 ¢ foad
for oy efireEa W R Wehd B Yo foererd U g o sed etae
IEE 3 T R

T elifas 92 o1 shelrs feptor Aiferent o, ‘helie’’ geledil &l T fontor o
®q o SEeh! ‘' Aferent’’ | gie fefd o ScHfSa siar B1 SeeRE U/ Sl TS
SN HIhiad Ts @Rd foman ST €1 98 Soiag@ o/ Afas & TR B8R W ferd
A W THUA B1 TR 1 i W eRtEtaed g 9 gar g € S
TR IS o THTH W W Bl ¢ el fR-g a5 9 o et fafea
frell 1 aifgd ¥l © iR deqeR w¢ W yfafsd sEm@r 2l

T e WA ¥ GOt fRT S o1l SEeS (Yei@) 1 Uk WehTST AT hi
eIl ¥ Thd Foh Tk Hohd SIe &l I [RAl S & 3R 28 I9d =9
IAER ot & weEm ¥ it feren S 2

T HieH (Higas/fadigas) fedt simia foe gjaen &1 (Algas® H) 3TI&d
(TATET) Hehd dell T&Y (TAT@NT) Hehd i (fadigas H) i fae s@an
o ufafda s 21 fret fefSiea g o1 fordl oq@u (Te) SR < o
Y 3T I ok AT AT HT ST TH TN o Y F fHA S@r @; qen
T TOR oA 1 R fefSea fRefier o @ gevhq oM & fo off #=w
F1 YA T AR & w9 H fEar Sm 2

459




e

HIEIT -8
s gfarar
T TR

B <

@ AT R HHE

7ok Tl o Teh WIeush GuR s § gerl Sgd Hohdl (dieedl a1 ©NT)
& ®9 H T T

Teh HOR G o SAEYIsh 39 B: (i) Tk U (ii) Wohd i S T ek
o WM o fo U mremy etYan feaAtfaty, qen (iii) Gohd o SfaiYA aen
T FI AIE U wH ok fAC TR AR

qol &9 ¥ Th U 12fal TRAS =reiehl o1 T e © S aifsa e
egfa aRER o fogqa-gasia aOm &1 U quret fafetor ud vy g
2

TN (3TT6Y) Hehd o ifder Hehd eid €1 S @0 o @1 Had &9 9
Refda e & et fefsea (fw@) Hoha fafe w2 & &9 ® e &
fefSeat (f9) WOR @ o0 TAEM (31®9) Uiaafvmel i qorn o
Aferen <& B4 €, Sec @1 W @ & € a1 e wie 1 o fae g
2l

I weferd (T Uh) e &1 YERo i1 def § fman S €, 144-351
kHz &1 &g R 8 T (TA TF), 530-1,7000 kHz Tt 30 T A&
T (T4 TH) den 3-30 MHz i AGfd 0 o a1 (& Th)| A
wEfad (Th ) Aea &1 JE9R0 88-104 MHz T 3Tgfd | aesh all o
e @ e sman @1 (T Uw) | Aty & o y@ne it e
o T e ¥ fRar S R

agd SuR o (R Tl o 99 9) R S e a1 (SAteiE arem
o TN §) "aR o el 39 4 R o 8 Hhd 2

wh € A W wR_e (R T # wiE egfa § HeE g ©)
o GUhITelh Y01 T UfHAT hi SgHehad wed &1 dTesh i e foaH
At BN IAT B AT IO TaEed &Hdl ot Bl

=1 Sell 1 ol W, TR genifie dq o 5va weR (St e
ST 10' Hz) 1 qorl | el eifess gt 21

(fret T X g1 3cfSId) UehTel g ol Tk TRI¥Teh dq 3104 T BR d TR
BR Tk JAFRERT A T T TR wie (fFEe s9adik n) @ e
it (fSEe swedHis n>n) € & SHags R e awed i st
WA HT U R G g R

9aR e guor § =t *1 T feE, {9 A 1 tiEd wed €1 aed
et ql & omehmer H yHifead il € oI el Tt W osft SR
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TY=A HAT 1 THISA W g Aedl i w1 e i 6t emgfa W G R
e sear €1 M9 1 MHz 9% &1 71 wd 9eaw erafe fed @ o R
SR 9 (A ) TN FER § fHan Smar #1300 kHz — 3 MHz 9% &1
Iea- g T MFESA N WEfdd %Y ofter € St €1 VHF 31k UHF
T T YO A A A TR F WA 5 et gfe W@ gr feer S
(TR TT A1 &ITHESAE FaR) 3Tl FiH IR qoh I3 Hoeht, T : =
el ¥ 3% YHIG T fawman S @) feorfort

o UTER &1 HiTEH SeIhM Ewel Uh el “eash i e wE wl €
oo foret MeMR &1 1 | 50km ok 559 &3 ° ¥l o &9 H faaifem
o ST @ IR Yee Wt ol U SMUR WA o oA & o 37 foran
ST Bl Tk Yook BF H TF = w1 U @ e wfE @
Al g 7

o I ITEU (TAEI) Tohd THh e, f M sfawedl T R feran St
2, 80 T ®Y ¥ aff g 2, Afk oK e Ak wfwsem smafa (f = 1/
T) %Y (TACT) Heopd o HEWH e oh QA o S Bl

o T Mgl 1 ARG AHR o TRAA 3tefe U o Aiezm 9 fauma
it o wufod F&1 fhan s wehanl f=1 smgfa o Ske 1w 3= egf
& dEF I W Higad THE FhA gR eARfud fRa S 21 s
Higeq (Wud) ¥, frdl 3=a oTgfa o aed T o M &l Tsw 9
AR & GO Hohd I ol o STER uRafdd fewen wmar g1 smga
Hige™ (TF TH) |, 9 a0 H1 @M R T 8, W 9 g
YT Hohd o ARE(UR A o STER URdfdd i Wt @ eteifq Higfer
dEeh T 1 G Tk Teudd H Ueh HewH WM o Hed qidiad gl @
S Higerh Hohd o Teddd del Hedd HHl ¥ Gaal @d €

o W T HIe HigeW (WHIGH) Tehiih H, HoyyH Higersh Hend o
Y= foran S 2, (U e ged o amder) =X wfasel o it w6
Faifed foFan S © 9o 3@ SWid Uk EY Ukl Higfad &k
fg-emumd wig &l aman R Aot 9 ek wifta feen S 2l

@

1. Tt GUR 9 & STEvas fFEd 4 22

2. W @ e 72

3. fFdt 9OR 99 ° T AR o eyl SIfyae @ B §?
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4. TAR (FEU) 3R fefsed (3fw) Hehdl o wed faug wifsw) ‘fae’ =)
EEGICISISI

5. f @ TE S 30-300 MHz % o¥gfa 9ReR ae freaia erar @1 fmeh
faga-gasr q@ #1 I H ST IR auesd 9 gt s e
He-HaY 1 IYAN ek fafd § ff w9 th queed ufew w1 faako
it fafd o Y™t &t a1 i 3 X108 ms! &

6. HUEEY foh YU Aed TORUl T oS H1 SHET = Hd &2

7. U1 Sifgd FaRT fF g dd YU § ST w1 W A w2

8. Tndl yepifyrer dq o1 shie wiw Tifda @ feem srudaies 1.51 qen aRfem
F1 uddAlh 1.49 B1 gl ofiafes Wedd o fow wifder w01 oF @
qfehe whifaTl

9. THTA Y °h AATHYU each i TAMIA HIA oh FS @l &l FEREY
10. Higed W @ AfUE 87 TR SAEvIhdl THIE)
11, H9R 9 A Higer iR faAtger #1 it qusm)

G@ UeTTd Y9l & 3TN

30.1
1. foaga Jaea @ S ¥ 3 x108ms &1 =1 § Th-3 & THcaaq
TS WA @ WY URed] Sgd Ud geehia sl i %A €

C 3x10°ms”
A=—=r =
v 30x10°s

2.

3. (%) I W w1 e IR 10 Hz & 10 Hz @
(@) Aea a1 g e 30 kHz @ 300 kHz @1

30.2

1. THEl e ] fagen #1 Sed oren T t| "o g ¢, e e =
T TRae oo & ®9 H B € 3R O 39 ek Teel Il ki 3Tel
W @ I B R A T AT T forgadeh g geeed B €1 9 freste
9t 30 GHz ¥ 40 GHz @gfa iR o e & 2|

2. YRR dq H 9gE e o fagid w1 ol eafie aftedy €, faas
FHROT YeRtel ToRoT fomT foRel o1 &1 & TR ag o ST T Y Hehdll
2l
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30.3 FgEAF kAl

W H9R
1. =W &1 GER YE: T0 & G99 9e g1 7, Fifn g 1 erqufeefa § s
Hed 1 G Fad o wd 7, 99 9% 98 Wede &1 Aifd SHa8R
FH 7
2. (a) (iv) (b) (iii) —
-
30.4
1. (a) (i), (b) (i)

2. HUH T T FAqH WES SIS fae & e & Wy qeri g ey
ffireray vIfed GYUOT & U U=AT 1 WES HH-9-%H g dedl

USTd Y9I oht 3Tifeheh THETRT & 3T
5. 10m-1m
8. sin”'n,/n =80.66°
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