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Some useful formulas in signal processing

Analog signals and systems Discrete signals and systems
Fourier series (for signals with period Tp) Fourier series (for signals with period N)
o) = TR cne’ B o) = S e T
cr = 2 Jp w(t)e”™ Tt o = = SN a(n)e I w
Fourier transform and its inverse: Fourier transform and its inverse:
X(w) = [ a(t)e 7 dt X(@) = X5 x(n)e o
z(t) = % ffOOOX(w)@jwtdw z(n) = % fQWX(d))ej‘z’”de

Electrical components Discrete Fourier transform (DFT) of length N

Resistor: v(t) = Ri(t)

_ -1 —j2mk g, _
Capacitor: i(t) = C'%0 Xn(k) = XnZo z(n)e - ke 0,N-1]
di(t) z(n) = % Zivz_ol Xn(k)e? N ne[0,N—1]

Inductor: v(t) =L

dt

Information and comm. theory

Information content: I(z) = log %

2 p(2)
Channel capacity: C = %logQ(l + GL;)
Nyquist criterion
Time domain:
1, 1=0
g(lT+At):{ 0 120
Frequency domain:
> m
G —_— p—
_Z (f+5)=T
m=—oo
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