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b Dctcrmme the btlateral Laplace transform and the eorréspondmg region of convergence (ROC)
or the inverse Laplace transform for the following signals:
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2. Consider a continuous-time linear time-invariant (LT]) system with system function
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I (1) Plot the poles and zeros of H(s), and indicate all possible ROCs. (4%)
('\ (2) For each ROC identified in part (1), specify whether the associated system is stable and/or
”

> causal. (4%)
. (3) Determine the impulse response A _(#) of the corresponding stable inverse system. (6%)
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(1) Show that the overall system function can be written 5 J\ *.
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!(3) Find the causal input x(¢) that could produce the output y(t = e u(t) . (4%)
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figure:

(1) How many two-sided impulse responses can be associated with this pole-zero plot?
Determine the corresponding ROCs. (3%)

(2) Consider a cascade interconnection of two systems H,(z) and H.(2). Determiné a )

-possible solution of /,(z) such that the overall system is causal and stable. (5%) N

6. Consider a sequence x{n] with 2-transtform X'(2) whose pole-zero plot is shown as follows:
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ndicate whether each of the following statements is true or false. If true. give a brief
explanation; if false. give a counterexample. |
D

(1) The ROC for the z-transform of a linear combination of signals is the sa'me as the

(2) Ifa t{ontmu -time LTI system and its inverse system are botl'{ causal and stable, then

all poles and zeros must lle in the left half of the s-plane. (3%) R L Ak A
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(1) Describe the lmear-phaseEOper;' of a dlscretg_ume-LIsttem (3%)

(2) Consider a parallel interconnection of two causal and stab iscrete-time LTI systems as
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WA, where A [n]=35[n]+238[n—1]+6[n—2] and h,|n]|=-5[n]-6[n—1]1+adln—2] with
2 a> 0. Determine a such that the overall system is linear- phas%,lusnfy your answer.

(1) Find the impulse response A[n] of the system. (4%)
(2) Find the output y[n] of the system when the mpu\s x[n] = e /=P (4%)
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10. Consider a second-order system function e _h
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(1) Draw the corresponding pole-zero plot with ROC. (4%)
(2) Draw the magnitude response roughly and determine the frequency response type (lowpass

highpass, bandpass, or band-reject filter) of the system. (4%)
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