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[11:00-11:50] Review of midterm #1
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[11:50-12:00] Discrete time frequency response
An LTI system is uniquely defined by its impulse response h[n]

Convolution gives the output y[n] from the input x[n] and the impulse response h[n]

(0]

ylnl = x[n] « hin] = > hlklx[n — K]

k=—o0
Deconvolution gives either h[n] from {y[n], x[n]} or gives x[n] from {y[n], h[n]}

When the input to an LTI system is sinusoidal, the output is also sinusoidal with the
same frequency:

x[n] = cos(@yn) - y[n] = Acos(@yn + 0)

Where A is the magnitude response of the system and 6 is the phase response. 4 and 8
are functions of the frequency @,.

Example: Lowpass filter

] approximately one for low frequencies
magnitude response = A = { pb Y q

approximately zero for high frequencies
[12:00-] Sinusoidal response of FIR filters.
Assume the input is x[n] = Ae/?e/®" for —0o < n <

y[n] = x[n] = h[n]
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frequency response
H (D)
Matrices
Square matrix A (n X n)
y = AX

In certain cases for X,

scalar
A is the eigenvalue for the eigenvetor X assuming that 4 has an eigendecomposition
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[12:10] Frequency response of FIR Filters
(e/8)" = eftm (De Moivre's formula)
(e—ja)z — o iBp-i® — o-j20

M M
H@) = Y hlkle”® =) R[k](e/®)™ = H(e/®)
2, 2,

k=0

Example: h = [0,1,2,1,0,0]

M
H(e/?) = Z h[k](eja))_k =1+2e7/% +¢7/20
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