LTI and Convolution
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3 IsitLTI?

Determine if the following systems are LTI: 4CM€C/( Z CM A’l ns :
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e) y[n] - y[n —1] = x[n]

f) y[n] = x[n]+nx[n—1]
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Convelstion
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1 Circulant Matrices & Convolution

Consider the signal x[n] of length 3 and an impulse response h[n] of length 2. You may
assume that they are zero everywhere else.
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a) What is the convolution y[n] = x[n] = h[n]? Also what is the length of this output
signal?

F: L‘x‘-l) )(:‘/ltl

e 4
St b

EE16B Page 269

xn]
nin]




'|Hr-’ re .

el

"l
NS

-—

0

0

-

[ ¢+ demurt:

© Continuc %a?&

\

1051205~ |

‘ﬂ;[d?) By OE)FIJT

d) Since the DFT diagonalizes circulant matrices, lets try to solve for the output signal
y[n] using the DFT instead of convolution.

¢ Step 1: Compute the DFT of x[n] and h[n]: X =F%, H = Fh.

¢ Step 2: Take the elementwise product of the DFTs and scale: Y = VNX 0 H.

e Step 3: Perform the inverse DFT to get the result ij = F ‘Y.
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