6.1 Show that for a causal sequence x[n] defined for n > 0 and with a z-transform X (2),
x[0] = lim X(z).
=00

The above result is known as the initial value theorem.

6.5 Consider the following sequences:
(i) x1[n] = (0.3)" uln + 11, (i) x2[n) = (0.7 uln — 11, (i) x3[n] = (0.4)" uln — 5],
(iv) xgln] = (=0.4)" u[—n —2].
(a) Determine the ROCs of the z-transform of each of the above sequences.
(b) From the ROCs determined in Part (a), determine the ROCs of the following sequences:
(i) y1[n] = x1[n] + x2[n], (i) yaln] = x1[n] + x3[nl, (i) y3ln] = x([n] + x4(n],
(iv) yaln] = xa[n] + x3[n),  (v) ys[n] = xa[n] +xaln), (Vi) yglnl = x3[n] + xq[n].

6.7 Determine the z-transform of each of the following sequences and their respective ROCs. Assume |8] > |a| > 0.
Show their pole-zero plots and indicate clearly the ROC in these plots.

@xi[n] = (@" +Muln+2],  b)x2[n] =a"ul—n—2]+ p"puln — 1],

(¢) xa[n] = &" uln + 1]+ " ul—n — 2.

6.20 Each one of following z-transforms

3z 322 + 0.1z +0.87
T Q=
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has three ROCs. Evaluate their respective inverse z-transforms corresponding to each ROC.

Xa(z) =
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and show their pole-zero plots. Determine all possible ROCs of each of the above z-transforms, and describe the type
of their inverse z-transforms (left-sided, right-sided, two-sided sequences) associated with each of the ROCs.



