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(Z-transform)

Time shifting x[n — k]
Scaling a"x[n]
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Causality and stability: A LTI system is stable if and only if the ROC of the system function H(z)

includes the unit circle |z|=1.
(CTFT) (CTFS) (DTFT) (DTFS) (DFT)
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(Distortionless response System)
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Any real x[n]
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(frequency-domain relationship) & (Sampling theorem)

- i 20 ) Sampling theorem: Let xc(r) be a continuous-time bandlimited signal with Fourier
. I joy — Z —jon <
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Nyquist frequency = Fs/2, Fs: Sampling frequency
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Can be much faster
x[n] Pad with | *=»["] [ N—point for long-tap impulse
Length | (M=) zeros DFT response using FFT
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(Sampling DTFT in frequency domain)

Lo, W= (Minimum-phase systems)
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Periodic extension  X1] £ Z t[n —(N]  (may introduce time-domain aliasing)
f=—00

IDTFT approximation .x[11] = X[n|py[n]

(Quantization Noise)

(LP FIR filter design using fixed window)
- W¢ =$,A= —20log06,Aw = wg — wp
— Choose the window function that provides the
smallest stopband attenuation greater than A

— Choose wg — wp = Aw (of table) and L is odd (for Type I)




