EECE 340-Signals and Systems
Homework #3

Problem # 1

An analog system has the impulse response given by

e, 120
h (D)= ’
) {0, £<0

Let a discrete-time system be obtained by sampling h.(¢) ; i.e., having A(n) = & (nT).
Find and plot |H (a))l .

Problem # 2

The impulse response of a discrete-time system is given by

1, 0<n<N-1
h(n) =
0, otherwise

Find and plot |H{(w)| and arg((e)) for N=5.

Problem # 3

Find and sketch the output y(#)for an LTI discrete-time system with input
x(n) =u(n) —u(n—6) and impulse response: A(n) = a"u(n).

Problem # 4

Let h(n) = a"u(n)
x(n) =b"u(n)
Find the output y(n) = x(n) * h(n) fora # b .Repeat fora=5.
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Problem # 5

The impulse responses of two discrete-time LTI systems are given by
h(n) =u(n)—u(n-=6)
hy(n) =u(n+4)—u(n)
a) Find the impulse response A(n) for the parallel combination of A, (#)and A, (n} .
b) Find the impulse response /i(n) for the cascaded combination of A (7)and 4, (n) .

Problem # 6

Repeat Parts (a) and (b) in Problem 5 for the case where the systems impulse responses
are given by

hy(n) = (ja)" u(n)
Iy (n) = (= ja)"u()

Problem # 7

The unit step response for an LTI discrete-time system is given by
s(n) = u(m)* hin)
(a) Express s{n} for a causal system as a summation of A(n).
(b) Give the inverse relationship for A(n) in terms of s(n).
(¢) Find s(n) if A(n) =u(n) —u(n-=6).
(d) Find and sketch s(n) when #(n) = (—5)"u(n). Find li_Igs(n).

Problem # 8

Determine the conditions on the parameters of the following systems for stability:
a) h(n)=a"u(-n)
by h(n) = a"[u(n) —u(n ~100)]
¢) h(n)=r"sin{nw,Iu(n)
d) hn)=a"
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