
EE-210. Signals and Systems

Homework 4∗

Spring 2010

Exercise Due Date

5th April.

Problems

Q1 Consider the LTI system initially at rest shown below.

w(t) = 2dz(t)
dt + z(t)h1(t)
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where the differential system S4 is causal, and the impulse responses h1(t), h2(t) and h3(t)
are as shown below.
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(a) Compute and sketch the overall impulse response h(t) of the system S, i.e. from x(t)
to y(t). Justify all calculations.

(b) Is the overall system S in (a) Stable? Is it causal? Justify your answers.

Q2 Determine if the following discrete-time systems are:

• Time-invariant

• Linear

• Stable

• Causal

(a) y1[n] =
∑n

k=−∞
x[k]

n− k

(b) y2[n] =
{

(n + 1)x[n], x[n] ≥ 0
−(n + 1)x[n], x[n] < 0

Q3 Compute the response y[n] of the discrete-time LTI system described by its impulse re-
sponse h[n] = (−2)2u[−n−1]+(0.8)nu[n] to the input signal x[n] = u[n]−u[n−4]. Sketch
x[n],h[n] and y[n]

Q4 (a) Compute the impulse response h[n] of the following causal LTI second-order difference
system initially at rest:

y[n]− 0.8
√

2y[n− 1] = −0.64y[n− 2] + x[n− 1]− x[n− 2]

Simplify your expression of h[n] to obtain a real function of time.

(b) Compute the response y[n] of the system in (a) to the input signal x[n] shown below.
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Q5 A periodic signal with period T is said to have a half-wave symmetry if the two halves of
one period of the signal are identical in shape. The signal is “even half-wave symmetry” if
it satisfies the condition x(t± T/2) = x(t). On the other hand if it satisfies the condition,
x(t± T/2) = −x(t), then it is said to be “odd half-symmetry symmetry”

(a) Find the trigonometric and exponential form of the FS coefficients of even-symmetry
signal and show that odd-indexed FS harmonics are zero.
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(b) Find the trigonometric and exponential form of the FS coefficients of odd-symmetry
signal and show that even-indexed FS harmonics are zero.

using the results, find the Fourier series for the periodic signal.
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Q6 Find the Fourier transform of the following periodic signal using the convolution property
in Table 4.1

−T TT1−T1
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