Aliasing example

Sampling rate fy=1sample /s
—> Nyquist frequency f. = 0.5 Hz

The signal cos(27ft) is sampled at AT = 1 sample/s to produce the sampled signal cos(27fk)
(thatis, t= kAT fork=..-2,-1,0,1, 2, ...). What frequencies fare aliased to cos(2nf1k) for f1 = 0.2 Hz?

COS(ZTF(fl"'n)k) = COS(ZTFflk) forn = ceny —2, —1, O, 1, 2, :>f: ifl +nforn= ) _2; _1) Or 1) 2;
and cos(-2 +n)k) = cos(2rfik) forn=..,-2,-1,0,1, 2, ... =+02+nforn=..,-2,-1,0,1, 2, ...
(F2men)i) (2m1k) =+ f1+n/AT in general
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Lab 3 low-pass filter

_ _ oard, and electrical components from the
It implements the transfer function 5, the low-pass filter diagrammed below.

u(t) ' — - > y(£) circuit, choose:
5" +20w,stwy 6F C,=0.470 x 1076 F

or, equivalently, it solves the corresponding differential [ise resistances of your two resistors and

equation

2 N
CCII_JZ’ +2¢w, dy + W2 y(t) = wiu(t) rcuit with a voltage follower.
t . .
for the output Signaly( ) in real time. uit with another voltage follower.
Vi(s) 1
o Vi) mymys® +(my+ 75 )s 41
| |
R R A = w’f
o—«/\/\)w,f\/mz/» : +> 5*+20w,s +w;
| =
o ] 2 s RC, 7,=R,C, 73=RGC,
° ° \/E \/ RyGR,C

= T+ T (R, +R,)C
What does this circuit do? ¢ = 23 = —1 S Wy
2 T1T» 2
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or, equivalently, it solves the corresponding difference equation

yik) +a, 1 y(k=1) + -+ ay y(k—n)
= b,u(k—(n—m)) + b,,_u(k—(n—m)—1) + --- + byu(k—n)

» b
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: : for the output signal y(k) in real time.
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