PROBLEM:
Consider a continuous-time signal
x(t) = Acos(wot + ¢)

We know that this signal is periodic with period Ty = 27 /wy; i.e. x(t + Tp) = x(¢) for all . Now suppose
that x(¢) is sampled to obtain the sequence

x[n] = x(nTy) = Acos(wonTs + ¢) = A cos(won + @)

where 0y = woT;.
Now a discrete-time signal is periodic with period N if x[n+ N] = x[n] for all n, where N is necessarily

an integer.

(a) Will x[n] be periodic for all possible sampling rates? If not, what condition on 7 will ensure that
x[n] is periodic with period N?

(b) If wy = 20005, what value of T; will result in a periodic sequence with period N = 100?



