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Problem 5.1
What is h[n] if
1
H(z) = . A
(2) (1 — ed01m,=1)(1 — e=30-1m 1)
Solution: Using PFE, we get
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Solving for Cy, we can find that Cy = p1/(p1 — p}) = /%17 /(25 sin(0.17)), so
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Problem 5.2

Consider a second-order resonator with a resonant frequency of F} = 500Hz and a bandwidth of By =
400Hz, sampled at Fs = 16000samples/second. What are H(z) and h[n]?

Solution:
oy — 2nFy 27500 K
YT F, 16000 16
0_127731 7400 .
2 F, 16000 40
1
H(Z) = (1 _ 670+jw1271)(1 _ efcrfjwlzfl)
1
hln] = sin(wl)eim sin(wi(n + 1))uln]
Problem 5.3
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Suppose
1

—0.1(n—6) ; _ _
sin(O.?nr)e sin (0.37(n — 5)) u[n — 6]

x[n] =
Write a difference equation in terms of y[n] and z[n] that will result in y[n] = é[n — 6].

Solution: This z[n] is the result of passing y[n] = §[n — 6] through a second-order resonator,

1
(1 =piz=1)(1 = piz~!)

H(z) =

—0-1450:3™ We can get y[n] back again by passing x[n] through the inverse filter,

where p; = ¢
Az) =1 —piz7 Y1 —piz7") =1 —2¢" " cos(0.3m)2 7" 4 702272

Implementing A(z) as a difference equation, we get

y[n] = x[n] — 2e7%1 cos(0.37)x[n — 1] + e~ *2x[n — 2]

Problem 5.4

Suppose z[n] is a signal with autocorrelation coefficients R[0] = 1, R[1] = 0.5, and R[2] = 0.5. Find
coefficients a; and as that will minimize &£, which is defined as

oo

= Z (z[n] — a1zn — 1] — azz[n — 2))?

n=-—oo

Solution: If we set % =0 and % = 0, we get two equations in two unknowns, which can be written in

matrix form as
o =Lt ][]

We solve by inverting the matrix, which gives

[2]-[& ©T" (8] =obon | s 2°][82]- (221



