Summary of Filter Input-Output Relationships

input signal filter input-output
description description relationship

x[n] = sequence
x[n] = i x[k] 8[n-k] }-—— h[n] =impulseresponse == y[n] = x[n] * h[n]
k=-c0 . (FIR or IIR)

x[n] = formula \— FIR filter coef's {bx} ——_____ FIR difference equation

x[n] = suddenly applied ~———IIR filter coef's {ay, bk } ——IR difference equation
signal with initial rest condition

complex exponential eiton ®n _, HD) oi®n
sinusoid cos(®n+¢) X / s(@n+9) — |H(B)| cos(Bn+p+ang(H(H)))

sum of expon'ls & sinusoids — (&) freq responsé sum —> sum
periodic signal with period N periodic in —> periodic out
described by N point DFT X[k] : Yi=xpq#ES

(sum of harmonic expon'ls)

suddenly applied sinusoid ~—— FIR: h[n], (&) hybrid approach:

convol'n for n=0 to M-1,
HB) for n2M

arbitrary suddenly applied e—— H(z) = system function ~—Y(z) = X(z) H(z)
signal x[n], described by . (FIR, IIR)
z-transform X(z)

poles, zeros and gain indicates shape of [#(&)|

of H(z) (FIR, IR)

Notes:

1. TIR filters need to be stable in order that
* frequency response function exits
* convolution of impulse response with any inpht signal is defined
* the response to a sinusoid with support -eo to o is a sinusoid
* the response to a suddently applied sinusoidal input is an asymptotically
sinusoidal output

2. An IIR filter is stalbe if all poles are located insided the unit circle.
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