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This signal is gcnerafea{ by mulfr'ﬂe sourced at certain specific time.
Thug 1t 15 oliscrete-time and mulfk/mnne(&l‘gmt- Since this
oliscrete —time 5a‘gmtt has a set of discrete values, 1€ 10s ab‘grtai.
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Frax = (0 kHz = Fg 2Fmax = 20kHz This 1s based on Sam]ob'f_lj Theovem

Since Fs=gkHz < 20kHz , there is aliasing.
Tizr;fm_'; , the girequemg ontent. ahove the sampling vate Fs gts foldedd
a _ B .
ot = $Fs = 4kHz. So the frequency Fi=5kHz gets folded
o e frequency Fi=5kHz gets £0
We can also caleulate the aloasing frequency Fa by usvg the followi
equnt‘u‘m : Fa= '_ k-Fs ~F| , where b rs the integer to get minnum Fa'j
e,g n thls tivl&s‘f:fm P Fﬂ_; lsfk -5 I , b” waasfl{,\q ‘L": wWe. (ol g&t
Fa= 3 kHz.
Following the same methol illustrated in b, we can et the
fmqwemy Fa= 9 kHz get -fu{a(eg( +o Fa=1 KHz.
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@ The plot in Fig. | is the mirvor-image of the plot in Fig.4
Tht plo’c in Frg.2 IS the mivroY - rmage &f—'ﬂte le: I Fig-3.
When Fo=3kHz and 45kHZ, Fs < 2Fo , thergfore +his i's aliasing,

F ol =‘E§” =2.5 kHz, thus Fo=3 kHz (s alcased to 0-5 &fiz oond
Fo =45 kHz s aloased 4o 2kHz.

F_=5kHz, F=0.5kHz
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(15 ; , Pe
- =& A2 ) = SIN(28yN ) =S5 (2R

(o)X ()= SN n) = SIM(2AFHN) =SM(SEn)

Thus fo=35 and the plot is shown in Fig. 5.

% By taking the even numbered samples , the sampling frequency is vedued
o hal{ & Fs, i-e 25Hz, whech is still (arger than the Nyquist vate 2Fs .

Thus , there is no a[:‘asfr@ , ond yeny rsstill a sinusoidel nyna{ .
Yen = Sin (2L n) =sin QAE ) —sin (Hny is plotted id Fiy ¢, and

F =2kHz, F =50kHz
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