EE 438 Digital Signal Processing with Applications
Homework #5 due 3/1/99

1. Consider theZT
2’ -z

H(2) =—; .
(2% -1/4)(z-1/2)

a) Find the poles and zeros of this ZT.

b) Sketch the poles, zeros and the possible ROC's.

c) For each ROC, determine if the impulse response is causal, right sided, or left sided.

d) For each ROC, determine if the impulse response is stable or unstable.

d) For each ROC, compute the corresponding sig(al.

e) Find a difference equation which implements this transfer function, and draw its flow
diagram.

2. Consider the following difference equation
y(n)=ay(n -1 + x(n) = x(n-1).

a) Compute the transfer functidt(z) :%, and find its poles and zeros.

b) Compute the impulse resporige) using a ROC ofz] >a. For what values o is
the system stable?

c) Compute the impulse resporige) using a ROC ofzl <a. For what values o4 is

the system stable?

3. Consider the causal D-T LTI system described by the following recursive difference
equation

y(n) =x(n) —x(n-8)+y(n-1)

a) Find the transfer functiad(z) for this filter.

b) Sketch the locations of poles and zeros in the conzgkane.

c) For each ROC, find the impulse respoh@® by computing the inverse ZT 6f(2).
d) Is this filter IR or FIR? Explain your answer.



. Usetheform of the Z-transform sum to show that each of the following istrue for

00

X(2) = z x(n)z™" . (Remember, the ROC is defined as the set of z such that

n=—co

<)

i‘x(n)z'”

n=-co

a) If the ROC contains z =0, then the x(n) isanticausal.
b) If the ROC contains z = o, then the x(n) iscausal.

c) If z, isintheROC and x(n) iscausal, then the ROC includes all |7 > z,.
d) If z, isintheROC and x(n) isanticausal, then the ROC includes all |7 < z,.

. Find expressions for the N point DFT’s of the following signals.

a x(n)—u forn=0
' _Ep forn=1..,N-1
b. x(n)=(-1)",n=0,.,N-1
c. x(n)=e#™N n=0,.,N -1 wherek is an integer between 0 amd-1.

d. x(n) =cos(2rmk/N),n=0,..,N -1 wherek is an integer between 0 amn-1.



