
MAT 321 Homework 2

Spring 2026

Due date: Friday, Jan 30

1. Problems in the text, pages 193-195: 8.

2. Problems in the text, pages 193-195: 9.

3. (Inverse Z-transform, section 8) Use a reson filter with pole angle θ = π/8 and pole radius R = 0.99. Use input
unit step signal and compute the output signal values y0, y1, and y2 by each of the three methods in the text.
You may round the transfer function coefficients to 2 decimal places.

4. Explain why the filter L on discrete-time signals with input x and output y and filter equation yt = xt− 2x2t−1

is not an LTI filter. Do this without using the word nonlinear, but rather by giving explicit examples to show
that at least one of the axioms of a linear operator (or transformation) applied to L does not hold. Is L
time-invariant? Explain why or why not.

5. Let h be the discrete time signal given by ht = (−1)t−1

t for t > 0, h0 = 1, and ht = 0 for t < 0. Let L be the
filter which is given by y = L(x) = x ∗ h (convolution of x with h). Find at least two different signals which
are not in the domain of L, such that one of the signals is alternating in sign, and the other signal is always
positive. Explain exactly why each signal is not in the domain of L.


