MAS 160/510 Problem Set Seven

1. Impulae response of o 2-transform Consider a causal linear shift invariant system with ayatem funetion

Hix) = L2i
where a is real

[a] Write the difference equation that relates the input and output of this system,
(k] For what range of values of a is the syvetem stable?
{¢) Find the impulse response hin| for the svetem.

2 Partial Fractions in Z-transforms Listed below are three z-transforms

(a) @1(2) = ml:—_rjﬂrlﬂ <3
ih] malz) = Tﬂ'ﬁ'ﬁ%}?ﬁfﬂﬂﬂ >4
(e) malx) = AP forlz] > §

For ench of the z-transforms above, determine the inverse g-transform using partial fracthon ex-
pinsion.

(d) Use the MATLAB function residuez to verily the partiol froction expansions you had obtained

3. Imverse z=Tramsformes The s-transforms below represent the systems of functions of stable linear
shift imvariant systems

Hi(z) = &3

Hy(z} = =4
Halz) = 22
Hy(z) = -
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For ewch transforin,

(o) Sketch the pobe-zero diagram
(b Write the difference equations that characterize the avatem.

fe] Write the z-transforms of the inverse systems 'Hﬁ?.-' af each of the abaove systems, by inspection.
Which of these inverse aystems eould be causal and atable?

id] Use the MATLABE function zplane to verify the pole and zero bocations you had obtained in (a).
1 ou will need to divide the numerator and denominator of the tranaforms by the same power of
% to ensure that the polynomial in the s-transforms are in terms of powers of 271

4. Relating impulse-response to D-to-C conversion DISP First 8.19

5. Relating pole-zero plots to frequency- and impulse-response

(a) DISP First 8.13
(b) DISP First 8.14





