Question 1 (30%)

Determine whether or not each of’ the following signals is periodic. In

periadic, specify its fundamental period.
=
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(a) Discrete-time signal: x(n) =

(b) Discrete-time signal: x(r) = sm(% ! cﬂs{? Y +E(n-13),

I, n=3
where F(n—3)={ o [109%%)
0, otherwise
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Question 2 (25%)

An analog band-limited signal x,(r) is sampled at the rate of F, through an A/D

converter to construct a discrele-time signal x(r). x(x) is assumed to be a periodic signal

such that x(a+M) = x(x), ‘¥n, where M is a large integer (J =#2) and it is not necessary
the fundamental period.

(a) Since M may not be the fundamental period, we want 1o search for a smaller integer
than M from M given signal samples x(0), &(1), #(2)...... x(M-1) through computer.
Two sets of positive integers are cli_:iim:d here, Dy = {4 M is divisible by &,
22k =M, kis integer}, 8¢ = {4 x(iktn)=x(ik+k+n), =000 M2, n=0.1,.. 41,

MImax{S;1. Sp+#¢

kel }. N can be determined by N ={ _ . where @ is the
M, Sp=¢

N : . . - ;
empty sel. Is ;— always the fundamental period 7 p of the original analog signal? I
A

your answer is no, show an example o justify your answer. (1 5%)

(b} Under what condition on the sampling frequency, 1_:} 15 always the [undamental
&

period ¥, 7 (10%)
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Question 3 (45%)

A digital communication system is depicted as below.

x(#) —;CZ _)(E)

win) —— oy —— s

x(n), w(m), z(n) and p(s) are all discrele-time sequences, The system T is a maving

ik
average operation such that z(m) = Zw{n—k} VN isa down-sampler where p(n) =
-0

z(Nn) and & 1s an arbitrary intcger greater than one.

(a) Is this communication system a lnear system? Justify vour answer through _
mathematies. {10%)

(b) Is this communication system a time-invariant system? Justify your answer through
mathematies. (10%)

{c) Is this communication system BIBO stable? 10%}

(d) What is the output sequence y(n) for a given input x(n) ~ u(n) where w(x) is a unit-

step sequence? (15%)
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