Homework 3

March 12, 2016

Problem 1:
In this chapter,we introduced a number of general properties of systems.In par-
ticular,a system may or may not be
(1)Memoryless;(2) Time invariant;(3)Linear;(4) Causal;(5)Stable.Determine which
of these properties hold and which do not hold for each of the following continuous-
time systems.Justify your answers.In each example.y(t) denotes the system out-
put and z(t) is the system input.

(c) y(t)==x(t/3) d) y(t) = dﬂ;it)
Problem 2:
Let
2(t) = u(t —3) —u(t - 5) (1)
h(t) = e3 u( ) 2)

(a) Compute y(t) = a(t) * h(?).
(b) Compute g(t) = (dx(t) /dt) « h(t).
(c) How is g(t) related to y(t)?
Problem 3:
(a) Consider an LTI system with input and output related through the equation
t
y(t) = / e~y (r — 2)dr (3)

What is the impulse response h(t) for this system?
(b) Determine the response of the system when the input z(¢) is as shown in
Figure 1,



Figure 1: Input z(t)

Problem 4:Consider an LTI system S and a signal z(t) = 2e = 3u(t — 1).If

z(t) = y(t) (4)
and

B s —ay(t) + e ult) (5)

determine the impulse response h(t) of S.



