e 22 BLAAARAASEERLHEE LA RH = H % K
AR BASEREE TEMRN ZE

EEEH - BERE TR 0307 » W - 2
% BEWEE ARG VT OFT EEEs

$%: Part 18 M) R Part 2CA X)X LA FRE LR RN &L > HEREREM
BRAEPRE "H—R, LSRR > HLRAME > TAHTRESTRERY -

Part1: BEM 252 HMS 5 Ak B A s FHEIR B BEAR D )
1. If y(t) denotes the system output and x(t) denotes the system input, which systems are linear systems?:
(&) y(O=15x(t)+122; (b) y(t)=ix(D)}; () Y(ty=x’(t); (d) y(t)=5x(t)-2dx(t)/dt; (€) y(t)=15x(t)cos100t+10.

2. A speaker communicates with a listener through an FM transmission system. When the speaker raises his
voice then (a) the power of the FM wave will be increased; (b) the power of the FM wave will be
decreased; (c) the bandwidth of the FM wave will be increased; (d) the bandwidth of the FM wave will be
decreased, (e) the received channel’s SNR will be increased.

3. About the pulse-modulation schemes, PAM, PPM, and PWM, which statements are correct? (a) PAM has
better noise immumty (b) PPM can be produced from differentiating a PWM signal. (¢) PPM and PWM
signals require larger bandwidth. (d) PWM and PAM have constant amplitude. (e) The width of PPM
pulse is proportional to the amplitude of the information signal.

4. For a given analog bandpass signal, whose bandwidth is ranged between 3000Hz and 4000Hz, to avoid
the frequency overlapping produced by the sampler, the sampling frequency can be (2) 2000 Hz; (b) 3000
Hz; (¢) 4000Hz; (d) 1000Hz; (e) 8000Hz. '

5. § and N are uncorrelated joint Gaussian random variables. @ and @y denote the respective
characteristic functions. Which statements are true? (a) S and N are independent. (b) S and N are
orthogonal. (¢} S+N is also Gaussian. (d) S+N has a characteristic function of GO g+®n. (€) StN has a

characteristic function of ®g Q.

Part2: RKEM (S0 4 B 59)
1. The pdf of the amplitude of a lowpass random signal x(t) (bandwidth = 20 kHz) at any time t; is uniformly
distributed over (-16, 16). This signal is sampled at a rate higher than the Nyquist rate to provide a
guard-band of SKHz, digitized with a uniform 64-level quantizer, and encoded by a naturai PCM coder.
(a) The lowest bit rate at PCM outputis _ (1) , and the maximum signal to quantization noise ratio
is _(2) (indB)?

(b) With the same quantizer, if the amplitude’s pdf of x(t) at any time t, is reduced to be uniformly
distributed over (-8, 8), the signal to quantization noise ratio will become _ (3) (in dB)?

(c) If the PCM output is baseband modulated by a 8-level polar NRZ signals, the one-sided mainlobe
bandwidth willbe _ (4) .
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2. An information source has its output from alphabet set {X, Y, Z} with probabilities P(X) = 0.25, P{Y) =
0.02, and P(Z) = 0.73. |
(a) The entropy of this source is __(5) .
(b) Design a Huffman code for this information source. What are the average codeword length L and the
coding efficiency n? __(6)
(¢) Give a way to improve the coding efficiency? _ (7)

3 A'digital communication system consists of a transmission line with 4 regenerative repeaters (excluding
the last receiver). The communication environment and design of all receivers are identical. The channel
has an ideal frequency response over 320MHz < f < 325MHz. The modulation scheme is OQPSK with
coherent detection and the channel noise is AWGN with Ny = 10"° W/Hz.

(a) The highest bit rate (bps) that can be transmitted without ISIis _ (8) . .

(b) K the bit-error-rate of the whole system < 5-10~ is required, the minimum received Ey/N, at each
receiver is __(9) . In this case, the minimum transmitted power (in dBm) at each repeater for the
system of (&) is _(10)  if the channel attenuation between two adjacent repeaters is 30 dB.

(Note: It is required £,/N, = 12.6 dB for BFSK signal with coherent detection and P, = 10'5.)

Part 3: (25 &)
1. The generator polynomial of a (15, 7) linear cyclic code is g(x) = 1+x*+ x®+x"+x%,
(a) Determine the output (in polynomial form) of the encoder if the input message polynomial
m(x) = 1+x*+x’, (5%)
(b) If the received polynomial r(x) = 1+x*+x®+x"? (i.e., r = (100010001000100)), what is the decision of
the error-detector at the receiver (error or no error)? Why? (5%) :

2. Explain briefly the following terminologies:
(a) Carson’s rule for FM signals; (5%) (b) AWGN; (5%)
(c) Gray code (also show the label of 8PSK with Gray code). (5%)




