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Problem 1

Which of the following discrete-time signals could be eigenfunctions
of any stable LTI system?



Problem 2

Consider the difference equation

Yl + gey =1 = sy [n =2 = xIn].

(a) Determine the general form of the homogeneous solution to
this equation.

(b) Both a causal and an anticausal LTI system are characterized
by the given difference equation. Using the z-Transform, find
the impulse response of the two systems.

(c) Show that the causal LTI system is stable and the anticausal
LTI system is unstable.

(d) Using the z-Transform, find a particular solution to the
difference equation when x [n] = (%)n un].



Problem 3

Consider an LTI system with }H (ej‘*’)| =1, and let arg [H (ej“)}
be as shown in Fig. 1. If the input is

x [n] = cos 3—7Tn—|—E
N 2 4)’

determi.ne the output y [n]. Note that the angle 37” is out of range
in the figure.
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Figure 1: Phase of H (ef“’).




Problem 4

Consider an LTI system with frequency response

H(ejw) _ e*j[(w/2)+(7f/4)]7 —T<w<m

Determine y[n], the output of this system, if the input is

157n 7
x[n] = cos( . 5)

for all n.



Problem 5

Consider an LTI system that is stable and for which H(z), the
z-transform of the impulse response, is given by

_ 3
1+ 321

H(z)

Suppose x|[n], the input to the system, is a unit step sequence.

(a) Find the output y[n] by evaluating the discrete convolution of
x[n] and h[n].

(b) Find the output y[n] by computing the inverse z-transform of
Y (z).



	Problems

