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Part 1: 填充趨 (60 分 ， 每格 5 分)~ (斗志
1. An analog random sign剖 so山ce has an output described by the probability density func討on

快)={亡， o ~X ~ 2 
otherwise 

This source is sampled and quantized into 4 levels using the 3 quantizing boundaries of Xk = O.5k, 
k = 1, 2, 3. The resulting levels are encoded using a Huffman code. 

(a) The average information carried in each quantization-output is ---C1) 
(b) After Huffman encoder，也e average bit-Iength for each quantization-output is ---C2) 

(c) The coding efficiency of the Hu晶Uln code is (3L.(5%) 

2. Asi但a1 x(t) = 2∞s 20001l'1 is quantized by a un.iform q凶ntizer \\~也 dynamic range (-4, 4). The 

output ofthe quantizer is modu1ated by pol叮 NRZ code and transmitted through a channel wi出

one-sided mainlobe bandwidth of 20KHz. The quan區zation noise is assumed to be uniformly 
ctis出bu記d.

(a) 甘le maximum number of quantum steps of the quantizer wi由out aliasing distortion is ----14) 

(b) The signaJ to quantization noise ra世o (in dB) ofthe quantizer's output is ---C5) 

3. The power spectral densi可 of a random process x(t) is shown in Fig.l. 

(a) Express the autocorre1ation function Rx(τ) 的 (6)

(b) The dc power contained ìn x(t) ìs --Í7) 

(c) The ac power contained in x(t) is ----Í8) 

(d) To have uncorrelated 泊mples ofx旬，也e possible sampling rates are (9) 
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Fig. l. 

(背面仍有題目，請繼續作答)
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4. A superheterodyne receiver operates in the frequency range of 700-2500KHz 

The IF frequency (fiF) and the local oscillatοr frequencyσω) are chosen such that.fiF<丘。­

It is required 出at the image frequencies must fall outsíde of the 700-2500K.Hz region. 

(a) The minirnum req山red .fiF is ----Í10) 

(b) The range of the correspondingfiρìs (11) 

5. Through a channel of raised cosine spec官um with roll-off factorα =33.3% and band~~dth = 1O~個Z，

the maximum transmission da胸悶個 for OQPSK modulation scheme is ----Í 12) 

Part 2: (40 分)

l. ln an AWGN channel wi也 a noise power spectral density ofNol2, two equaUy likely messages are 

transmitted by 

I At 
司(t) = i T 

10 otherwise 

o ~ t ~ T 
and 
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otherwise 

(a) Deterrnine 恥， the bit energy. (5%) 

(b) Depict the optimal 凹的iver and determine the threshold value for the receiver. (5%) 

(c) With 由e optim剖 receiver， determine 也.e bit-error-rate (BER) in terrns of Q-function 

(Q(如「主.;/1dx ) and parametersA , T , and No. (5%) 
... i.1r 

(d) Known 也atE州。= 1O.5dB is re仙red to get BER = 1。毛 for coherent QPSK signal, what is 由e
req山red Et!No (in dB) for 也15 system to get BER=l。看? (5%) 

2. The output ofa (3 , 1, 2) convolutional ∞de are detennined by 

(1) _.. -'- .. -'- .. ,,(2) _ .. ^_rl .,(3) Vi" = u j + Uj_1 + u j_2' vi 一 U j + Ui_2' and vt' = U j + Ui_l ' where {Ui} 的也e input message sequence. 

(a) Draw the encoder oftrus code. (5%) 

(b) Draw 出e state-transition diagram ofthis code. (5%) 

(c) Draw the trellis diagram for this code. (5%) 

(d) lf the input message is [1 0 0 1 1 呵， what is the transmitted (encoded) sequence? (5%) 


