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dfor n=0, 1, 2, 3, 4, respectively; y[n]=15.75, if n25.

- before encoding to binary digits (bits). Each bit is transmitted using a baseband rectangular pulse, Let us

FEFER 2&%@?@%&%@% AREEREINEE - RABBELEEE  TFita -

{10%) In order to determine the impulse response of an unknown causal, linear time-invariant (LTDH
system Tang feeds the following input x{#] to the system:,

x[n]=0,if n<0; xn]=1,if n=0.
The corresponding output y[n} is given by the following: y[n]=0,if n<0; y[n]=8, 12, 14, 15, 15.5,

(#) Find the impulse response of this system. 7
(b) Let y=[»[0],---, (5]} and x=[x[0},---,x{5]]". The input-output relationship of this system can be
-written as y = Hx . -Determine the matrix H. | '
(14%) Consider the foflowing two-path channel:
Y1) =—=5(t) ~—=s(t - 7,)
\/_ J_ ’

where s(f) and y(i) represent the channel input and output,.respectively, and 7, is a constant that
represents the propagation delay. It can be shown that the channel is an LTI system; the impulse response
is denoted as A(?).

(a) Determine A(f).

(b) For an input signal s(r) = cos(27 f;¢) with fi= gxlO‘5 ‘Hz, determine y(f). Assurne that the
propagation delay is 7, =1x10™ sec. (Note: Z % %B R AcosQr fi+0) AKX - )

(c) Suppose that the spectrum of the input s(¢) is centered at 1.5x10° Hz and has a bandwidth of 100

kHz. If you are asked to design an LTI system (i.e., a linear equalizer) at the receiver that processes
y(t) properly to recover s(¢). Determine the frequency response of the equalizer. Again, assume

- that 7, =1x107 sec.

(5%) Consider a transmission scheme based on pulse-code modufation (PCM). The message signal is
bandlimited by an anti-aliasing filter such that components above 3400 Hz are eliminated. The resulting
signal is sampled at a rate of 8 kHz, A uniform quantizer with 256 levels is used to quantize the samples

assume that th¢ bandwidth occupied by such a pulse of width T sec is approximately % Hz. Determine

the transmission bandwidth of such a scheme.
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(8) [#4%A] Gaussian noisc £ & noise 84T AT E SH oA (A)REME - B £ - (O 8
48 3% 9 B (power spectral density) - (D)$83% « (E)#& %48 3% (magnitude spectrum)

(b) [#E4E48] M3kLL(SNR, signal-to-noisc ratio) % 20 dB & 77: (A)MIRER 2 S A LR MNTR2
BEMEW 204 - B)MRIRZBHARMBNTBEZ EHEA 100 4 - (C)*ﬂﬁtiﬁ?m%‘ﬂ% _
£69 10 4 - (DI B MM F 45 10045 = B)REEIE

(c) - £ AWGN (additive white Gaussian nmse) channel F 4§ BB H A m45,8] SNR €8 58K
Az A& CGRE) |

(d) Is x[n]=cos{0.4n) aperiodic signal ? Justify your answer. (ff %)

(e} Determine the fundamental period of x[n]= cos(4jmj (M%)

(f)y A4 FDM (frequency-division niultiplexmg) % #, fP %1% M guard band - ' (ﬁﬁ 2
(g) AEFE BT message signal £ % B F ¥4 R £ 5965 Bk (e cosQaf,))? (4)

5. (22%) Given the following signals:

SLICs

SB(t) _ {1 te <2n(t: ; T/Z))}H (t —-;'/2)

Assume that they are used in a binary digital data fransmission system under the impact of AWGN. The

SA (D) = 4 cos(

and -

priori-probabilities of Ss(£) and Sg(t) are equal. Note that the optimal receiver is the match filter.
(1) (15%) Derive the error probability Pg.
(2) (7%) Write down the optimum detection threshold.

6. (10%) Consider the marker code 10111000. Find the Hamming distance h between all possible shifts of it and the
received sequence 101 ]0 10110 00011 10101. Is there a unique match to w1th1n h =1 and this received

sequence‘? If so, at what delay does it occur?

7. (18%]) On the basis of null-to-null bandwidths, given the reQuired transmission bandwidth to achieve a bit rate of 10
' Kbps under the AWGN channel using the following modulation scheme;

(1) (4%) 16-QAM

(2) (4%) 32-PSK-

(3) (5%) 8-FSK, coherent
" {4) (5%) 16-FSK, noncoherent




