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10.16. Consider the following system functions fo @ TT systems. Without utilizing

the inverse z-transform, determine in each cas&"Whether or not the corresponding , ,
system is causal. .23 3 Zﬁ“ e /] cx & T™MAD 6%
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' 6.4. Consider a linear-phase discrete-time LTI system with frequency response H(e’®)
and real impulse response h[n]. The group delay function for such a system is

defined as , a) ¢os/n = "
T(w) = -4 sHEe) ? (2—,1 X'[J ik &)
dw
here <H(e/“) has no discontinuities. Suppose that, for this system, JRZ

il chal e J sl = LT

|H(e/™*)| = 2, ¥H(e’®) = 0, and 7(%) = 2, -

Xg[»] = 1o ¢

Determine the output of the system for each of the following inputs: Z
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6.37. Consider a causal LTI system whose frequency response is given as:

_ 1 = Leie
H(ejw) = e~ J® lze =N
1 - Ee“l"’
(a) Show that |H(e/®)| is unity at all frequencies.

(b) Show that

: 1sinw
LH(e”) = —w — 2tan™' [—2

. |
1 5 COSw

(c) Show that the group delay for this filter is given by
3

3

W) = —34—.
- COSw

Sketch 7(w).
(d) What is the output of this filter when the input is cos(%n)?
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6.37. Consider a causal LTI system whose frequency response is given as:
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6.37. Consider a causal LTI system whose frequency response is given as:
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10.13. Consider the rectangular signal l

x[n]-[:): DS a s I I 2 ‘L.L
- ol 23¢5
gln] = x(n] = x[n - 1].
:;;:‘::n?mi@ﬂ:[nlmd:il&ﬁywdm:itszmdm a) g[“-l - g[“] - S\[h_ej
x{nl-hﬁ;x[kl
use Table 10.1 to determine the z-transform of x{n]. lz
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10.14. Consider the triangular signal x[):=94  0fmE5
n—-1, 2=ns7 O | oxdov
glnl={13-n 8=n=12.
0, otherwise ‘&,(o.)t,..t axno 10. |3
' -6
(a) Determine the value of ng such that ) - 7 ,Z
gln] = x[n] * x[n — ng), X (2- ) ot >lz\ >0

where x[n] is the rectangular signal considered in Problem 10.13. 1 -7 1
(b) Use the convolution and shift properties in conjunction with X(z) found in
Problem 10.13 to determine G(z). Verify that your answer satisfies the initial-

value theorem.
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where x[n] is the rectangular signal considered in Problem 10.13. 1 -71
(b) Use the convolution and shift properties in conjunction with X(z) found in
Problem 10.13 to determine G(z). Verify that your answer satisfies the initial-
value theorem.
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