RS 101 E A R R A T A A (R f Y101 £

NiEA R B AR ﬁxmﬁﬁwﬁaa%mL&Aﬁ&ﬁ%ﬁﬁ
HEARABEARYF0] £ oA B ERAY FERRE
RRFE 2HEAR T myawwﬁfﬁfywuﬁb
ER wl&“*‘ﬁ%ﬁ AEAEIE RS A AR YA

S -
R EEE ST

<l R -

i R R I

TiERpER L] ) i

MAR —H\Fé%\pﬁf EAAL fﬁfié“&ﬁ‘fﬁﬂ}ﬁ_% HETEH o ATy o
COAFLP £ 5\ {E VR 2B g A Bt ARSI o A ALY 'Ffé'}i‘lz P e
G’ * THPEE
1 Eﬁi@ﬁﬁ@%ﬁ%M?E I A
NIVAESE | —>1”|3j1f (B>;V1§,i—>,1\r. fl—E [~ (c)ﬁ@ﬁ? —E "IV DE! | “‘—>,V7[§5~i—>,§ir.jﬁ5
2 AL (wireless ) @ﬁ@ﬁﬂﬁﬂmﬂﬁﬁi (model) B *jlliF H ?

(&)~ 7 BHERE (binary symmetric channel, BSC)

B S %ﬁ;@fﬂ (binary erasure channel, BEC )

O FJFuIasEEL (Rayleigh fading channel )

RIS lﬁ,‘ﬁ%%ﬁlﬁ (additive white Gaussian noise (AWGN ) channel )

3 ﬁ’kﬁ:i'u 3] (sequence) Y[I™ : x[n]:(— %j u[n]—(%) u[-n-1] » ¥ z {4 (z-transform ) & 7 V> iEh ok

(region of convergence, ROC) % lﬁ‘ ? (FE= 0 uln] . JH6HTEH] (unit step sequence ) )

®M>— <mM<— ©M<15zpl (D>l<|z|<l
4 2 2 4 2

4 — [ QPSK ( quadriphase shift keying ) ?‘Lﬁ (symbol ) F J‘Jﬂ%ﬁ Yl (bit) pUerdt?
A1 B2 ©3 D4

5 Eir%iﬁjﬁg e F"I (channel bandwidth ) £% 1Hz ~ £ I>Z[JpU7HE= (signal to noise ratio ) 5% SNR=1 - + Zjljfﬁ’?%@?#
ELFEL FL El%@‘ﬂ:u (Shannon’s Information Capacity Theory ) it '[ElfJiE}iﬁ?}ﬁ'r (channel capacity ) (bits/sec) ?
B4 ®1 ©0.5 D2

6 [@F%Q*E'FX(U Uﬁﬁ G o AP 22 ﬁfVﬁi’Fl%‘ (Nyquist Sampling Theorem ) Fh &L }%Ufl’ %P,%Jﬁﬂ]
EL{r AT 2
W IV I A 4 f ®IVEI I H 2 f OV R AH % W = %

7 PLEIEFE AR AEY (Friis Free-Space Equation) - R, ?J[mﬁflﬁujn PRSI Gy EREE N UE L 0 G, B
YRR > A SRR > d EL EGRERA R ISR RS o T ISR PR

2 3 2 2
()PGG( l] <maqe{;iJ «DPG(:AJ <ma(qGJj
4d d G, \ 4 4d
8 T EIRP (an effective radiated power with respect to an isotropic radiator ) ET, [H
P,
W P, +G, B P,G, © P, -G, <mé—
t

9 Ehfy :’I’EEJTFIEE %] (continuous-time ) F¥F x(t) =el?* ™ VT HrE (average power) £ Lip ?
4)0.1 B0.5 ©O1 D2
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o=k 1 4-2

i FORIVEN [ (quantization) [ - &I {“ [ (the step-size of the quantizer) [UEXVRLIEEIfoIfY - |E§%— ff

SR PRI (Mo, M)+ LB R + EII G0 5538 B[ e 2

L L
(B) mmaX (C) 2 ml‘naX (D) —_—
2 m.. L L Mipax

u'fﬂp%*s'ﬂu Iﬁfﬁfﬂ@ﬁm (n)= 05(1) B NIt I S i W (power spectral density, PSD) FE{f 2
(A) NT B NT © N, D 2N,
IE | IR ERRE T (Pulse-code modulation, PCM ) EARAVR] T#550% » ifflfie # 1377
WA PRRREEEH e T
B®AZFIH] ﬁfr)ﬂﬁli%‘@ﬁruﬂ M= = ﬂ] EHVER
O©F " VLSI ( Very-large-scale integration ) 3 f&fiuffd-+] - {fi PCM -Fﬁa"l’?ﬁi E3 FF]%?‘,E‘)¢B§ B

€y

D 3E ] TDM ( Time-Division Multiplexing ) =7
- ZREPFEEXO) o B et S R E] X (o) FHHIBEIFSEDY HH( conjugation ) FHAELE X (t)
A R o1 B R G 2
A X (jo) ® X (-jw) O X (-jo) D X" (jo)

T EAGENL 1 T@Hﬁ%ﬁ@ﬁf f[ T TR J%‘ﬂ%ﬁﬁ ; pJJ%‘E‘F%@*FJ kfg%g@j[mp?ggwﬂq %
Zd TN %@ﬁ f%;r’?gzﬂ  [E A E[Tﬁ
(AAM ( Amplitude modulation ) (BDSB (Double sideband )
(©)SSB ( Single sideband ) (DVSB ( Vestigial-sideband )
FORFE x(t) = 5sin(10nt)J/?l/J§‘;§ (FriE4s (Hilbert transform ) b {f ?
(%) — Scos(10t) ®) — 5sin(10xt) ©10cos(10mt) (D) 10sin(10xt)
M-ary PSK (phase shift keying ) [U3p[RH-Fa£]" | 2F] 2000 il 777+ (symbol) [HEEFHEL - F[ [ M=8 EJJ‘ R ESSED
it 7 i (bitrate) ?
(A)16000 bps (B8000 bps ©6000 bps 2000 bps
- f[ﬁﬁ‘ﬁ?@ﬁ\ﬂj ftil%] (continuous-time ) [IUzs{*+? IEEJJ‘?@ (linear time-invariant, LTI ) -SR] TEZE (impulse response )
FAELNE) o N FEE R IR
AF, |h(t)|dt <oo o H[JA FZRERRE (stable )

B h(t)=05(t) il— {FARE: (stable) f-=7k

©ht)=6(t+1)-25(t)+5(t—1) TRl [EARERY
D)F| S E N (causal) > Tt <O h(t)=0

R S R ) PRI YO =S X0 B

ﬁjﬂﬁd@ 75 (high-pass filter ) B [ZPRILE (low-pass filter )

’Fr'J PR HY (band-pass filter ) (D)ﬁ“?ﬁ?’%‘ﬁ@'%é' ( band-stop filter )
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L 4-3
T X(0) pyfpast B (Fourier transform ) £5 X () » [l X () puFHET 2 =V Sl H 2

oy .[X(t) cexp(—j2xf*t?)dt B IX(t)-exp(—jZﬂftz)dt
© jx(t)-exp(— j27 f2)dt ) f X(t) - exp(— j27z ft)dt
I R x(t) = e A g ?

OB TR HEET =% B)Z B 1

O hEFoE (D)= BRI

TSI[—F-T&EEJ— (it 1o A% E 5% s (impulse response) h(t)=e'u(t) » [l HILAE? (FEA 0 u(t) Fa Hok 47
Fi#t Cunit step function ) )

@I PE (non-causal ) ~ Jrift‘l‘]ﬁ'[\gk (memory) ~ &% (stable)

BNt (causal ) E’F—%I[@Ek (memoryless) ~ 77 (unstable )

©FMHTE (non-causal) :mﬁ;f']gélit (memoryless) ~ A& (unstable)

OPIRTE (causal) ~ TGRS (memory) ~ A8 (stable)

;E”_I?E_JEJJ‘: [E1%] (continuous-time ) FFEX(V) fUT sk £ 1W > [l 1522

) X(t) El@ﬁ;%ﬁﬁrj@x Bl g@ﬁ\ﬂjﬁ@ B X(t) A= £ £ 0
(© X(V) FUfEfE BLRLE Y D) X(t) fl— [P0

T@F%* (a4 HR A (linear time-invariant, LTD) 9230 1% (frequency response) £i H(f) - H i *
B~ BBk X (t) &' fii3<$§%i'1&f@ (power spectral density) 15 S, (f) » kg iELY (t) 2 H fiigﬂiﬁﬁﬁﬂf
HBELS, (f) o & 'p‘Eﬁé"IEIUﬁJE*HfEF@F%@ Sy (f) B¥ ™[I ¥ 2

WSy (f)=S,(f)H(TF) (B)SY(f)ZS)Z((f)H(f)

© Sy (f)=Sx(f)IH(f)] Sy (f)=Sx(f)[H(F)P

_'AJ X kLM (mean value) 1% 3 (i.e E{X}=3) WAL Gy (variance) 1 oy =2 V&L > Hap - Rfya
BrY =-3X+20 > o E{XY}=?7 ($H=1 @ E{} 3 PEMEFT~" (expected-value operator) )

A0 ®27 ©11 D33

fﬁ X Hi— $ 5005 o VEEERagr I X ~U(a,b) » Z0k E(X}=7 (47 E{} A WL IR ET=" (expected-value

operator ) )

Ab-a Bb+a © bL;‘ D2(b—a)
~UHIHG S| (continuous-time ) FHE x(t) = e " u(t) v i R L X (Jo) =ﬁ » ELpfrut) Ao Jo
H TR Il Rl x(kt) = e u(kt) fofft Bimg 2 (JE ¢ u(t) A H i+ T Cunit step function) )
(A)|% wl ® k| wl <c>|—¢| wl Ok |—

J'?+a jg+k J'g+k j%+a

) a2 HEJ“%" (linear time-invariant, LTI ) f* %74 I'E?TIH% (cascade connection ) i » A fl ﬁ'?sf,'ii? Hi- A6k
[%E’[Eﬁ A T V& E%E (impulse response ) Kb I[E‘fl Vi A T I e ?ﬁfﬁ‘&r (convolution ) & T
° jE'[ﬁ’kﬁ{éF*J I’[ﬁ{f[ﬁﬁg sk H 5 PR T T | FS uln] & o[n]—é6[n—1] - %F%FJgfﬁﬁ[ﬁiﬁlﬁﬁ@%ﬁ%iﬁ[ H by R e
L ?

(A do[n]—-o[n—1] ®u[n] ©) o[n] ou[n+1]-u[n-1]
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B 14453

B = :4-4

1 x(t) F'LJ?*%?'J_ETFJL (spectral band ) 7%+ 0 Hz = 30K Hz ° [[] x(t) - cos (2m - 100M - t) EIGJ?*%%TT?F?&&WE ?
(A0 Hz = 30K Hz (B®100M Hz = (100M+30K) Hz
© (100M—30K ) Hz = (100M+30K ) Hz O (100M—30K ) Hz = 100M Hz
T x(t) P R {EgET (Fourier transform ) £h X(f) » [l x(t/2) o ffa-t Bgp L 2

W2X(21) B2X(H) OX(£72) OX(h)
Fx(t) B (W Eakp JﬁJaJ TEE T y(t) B ﬁ“',?*%’ FIIN 31— [ =k Bs® (linear ) Ak ?
Ay(t) = cos(x(t)) By(t) =3-x(t) Oyt)=2-x(t)+1 D)y(t) = sin (x(t))

T, X(2) By x(n) V- z-fE$51 (z-transform) - EFFEIZVEE X(2) = zx(n)l_n sl 27" X (2) p9™ z-§E48 (inverse

z-transform ) E%f bl ?

1
A —— B x(n-1 x(n)- n 2

>X(n) ® x(n—1) (© x(n)-cos(n) D x*(n)
I ERE [ﬁ’:@ﬁ%mﬁﬁiﬁ | (normal distribution ) VB ?
1 x? 3x%, 0<x<l

W f(x)= exp(—— ® f(x)= ’

*) N2 o 2) *) {0, otherwise

© f(x)= I, O0<x<l O f(x)=
B 0, otherwise a

rﬁ‘\ﬂ*ﬂi‘Hl IR P AR SR ISR Cerror bursts ) FUTFT 2

exp(—x), 0<x<l

0, otherwise

AePRIES{H (data compression ) ®F &% (Kalman filtering )
©="{" (equalization ) O fﬁﬁ 3 % (interleaving )
@ﬁ o ”’?[T‘eﬁ T R [J]ﬁ EEEH?CT%DF'JT AT R P TP RL A e e
A) 734 %~ (frequency-division multiple access )
B) 7} Eif ( time-division multiple access )
C)7) ﬁ? ( code-division multiple access )

D" Wiﬁ 1= lﬁlﬁi} ( frequency-hopping spectrum-spreading transmission )

7 PP AR R AL RO U4 (0 SRR RS 3% 10° m/sec > 4|~ R
£% 2 GHz (iR 2x10° cycles/sec) » FIE L= ’rél?)*ﬁ%tr %9

A1 m (B40 cm ©4 cm (0.5 cm

X s ek lﬁnfﬁ‘”[,l M5 #8 (network server) vt ff i Eﬂj‘ T E T B B X @F{ 8
model ) Y {755 ) 2

(A)FJ' = (Gaussian ) B (Poisson ) ©** = (uniform) D= ZF=" (binomial )
8 (packet) V[t BT Y BRG] (cyclic redundancy check, CRC ) fHIJof= =+ B ?

%ﬁ?ﬂ[ﬁﬁﬂ (error detection ) B ¥R ES{H (data compression )

O (encryption) D) [ﬁjﬁj ( synchronization )
T (O y(OI AR FOERDIIES 4T 2 6T » Jl x(O+y(t) “RLEPFE > HEE 2
M10T ®12T ©24T D2T
Sinc F{Eefio 5 Sine(x) = Sm(’”‘) + T Sine() V i £5ff 2
-1 ®0 ©1 D172

— fi@= 7 (binary) FY(15,11)R4% iFJ,ﬁ% (linear block code ) FI1'E 25 T fﬁjﬁlfiﬁﬂ“ (codeword) ?
®?2* ®2" ©2" D)26



