Figure 8.14: Explanation, in the continuous-world spectrum, of the sub-Nyquist artifactthat occurs when sampling a continuous cosine function ) = cos(2)

12˚fs(a) The continuous-world spectrum ) of our original cosine. (b) Thecontinuous-world spectrum of the sampled cosine. Note that the spectrumare centered about all the integer multiples of the sampling frequency .

12˚fs, and a newcontinuous cosine, whose frequency is slightly above

12. In order toformulate this claim more accurately, let us denote the sum of these two-1 and 1) by ) =

12˚[12) +

12˚[12˚). The spectrum) of this sum of cosines is shown in the figure in a separate panel (a 1fsthe spectrum (b) can be also considered as an infinite replication of thespectrum ), where the replicas are located, once again, about all theamplitudes simply add up on top of each other, giving back precisely thespectrum (b). This means that the continuous-world spectrum (b) does notonly belong to the sampled version of our original cosine function ) =), but also to the sampled version of the cosine sum ). This(1(x(xg1(xknow that the sum of two continuous cosines with slightly differentthat appears when our original cosine ) is being sampled (see Fig.1(xour cosine function is below

12˚, it can be perfectly reconstructed from itssampled version as stipulated by the sampling theorem, by multiplying the a

12˚ to

12˚fswith the corresponding sinc function. (e) When reconstructed bymultiplying the spectrum (b) with a non-ideal substitute of the ideal rectmay still subsist in the spectrum, causing a visible sub-Nyquist artifact. Asas we can see in (e), it becomes actually visible due to the non-idealreconstruction. Note that the low beating frequency itself is not present in