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atp=-1 " a-B=1 Figure 2-7 Region in the af plane in
which the solution series of Equation
(2-32), subjected to initial conditions, is
finite,

Find the conditions on @ and g for which the solution series x(k) for k = 0,1,2,...,
subjected to initial conditions, is finite.

Solution et us define
a=a+tb, B =ab

Then, referring to Example 2-19, the solution x(k) for k = 0,1,2, ... can be given by

bx(0) + x(1) e, @0 +x()
— (—a)* + PR (=b)~, a#*b

x(k)y = b
2(O)(—a)* + [ax(0) + x(D}k(=a)", =b
The solution series x(k) for k = 0,1,2,. .., subjected to initial conditions x(0) and

x(1), is finite if the absolute values of @ and b are less than unity. Thus, on the af plane,
three critical points can be located:

a =2, B=1
a= -2, B=1
a=0, B=-1

The interior of the region bounded by lines connecting these points satisfies the con-
dition |a| < 1,]b| < 1. The boundary lines can be given by B =1, « — = 1, and
« + B = —1. See Figure 2-7. If point (a, B) lies inside the shaded triangular region,
then the solution series x (k) for k = 0,1,2, ..., subjected to initial conditions x(0) and
x(1), is finite.

PROBLEMS

Problem B-2-1
Obtain the z transform of
x(t) = = (1 - )
a

where a is a constant.
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Problem B-2-2

Obtain the z transform of k°.

Problem B-2-3
Obtain the z transform of *>e™*.
Problem B-2-4
Obtain the z transform of the following x(k):
x(k) =9k -2 +3,  k=0,12,...
Assume that x(k) = 0 for k < 0.

Problem B-2-5
Find the z transform of
k
x(k) = > a"
h=0
where a is a constant.
Problem B-2-6
Show that
_ 2Nz
otk — Dk =
z—a
[k(k — 1D)a"7] 0 B
- hl)z
Tkl —1)---(k — h + kh=_(____
[k = 1)k =k + a7 = o
Problem B-2-~7

Obtain the z transform of the curve x(¢) shown in Figure 2-8.
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Figure 2-8 Curve x(f).

Problem B-2-8
Obtain the inverse z transform of

1+ 2z +32% + 42 + 524
X() - =
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Problem B-2-9
Find the inverse z transform of
z7Y0.5 —z7)
(1 - 052791 — 0827

Use (1) the partial-fraction-expansion method and (2) the MATLAB method. Write
a MATLAB program for finding x(k), the inverse z transform of X(z).

X(z) =

Problem B-2-1¢
Given the z transform
z—l
X@) = 1 -z H1+ 13271+ 0427

determine the initial and final values of x(k). Also find x(k), the inverse z transform
of X(z), in a closed form.

Problem B-2-11
Obtain the inverse z transform of

+z7 - z7?

1
X(@)= 1 __}z—x
Use (1) the inversion integral method and (2) the MATLAB method.
Problem B--2-12

Obtain the inverse z transform of

Z-—3

YO =g a0z

in a closed form.
Problem B-2-13

By using the inversion integral method, obtain the inverse z transform of

= 1+6z7%+2z27
T(1-z2H1 0227

X(z

Problem B-2~14
Find the inverse z transform of
21— 2z7%)
(1+z7y
Use (1) the direct division method and (2) the MATLAB method.

X(z) =

Problem B-2-15
Obtain the inverse z transform of

0.3682° + 0.478z + 0.154
(z - Dz*

X(z) =

by use of the inversion integral method.
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Problem B-2-16
Find the solution of the following difference equation:
x(k +2)y = 1.3x(k + 1) + 0.4x(k) = u(k)

where x(0) = x(1) = 0 and x(k) = 0 for k < 0. For the input function u(k), consider
the following two cases:

1, k=012,...
”(k)z{o k<0

and
u@) =1
u(k) =0, k+0

Solve this problem both analytically and computationally with MATLAB.
Problem B-2-17

Solve the following difference equation:
x(k + 2y —x(k + 1) + 0.25x(k) = u(k +2)
where x(0) = 1 and x(1) = 2. The input function u(k) is given by
uky=1, k=0,1,2,...

Solve this problem both analytically and computationally with MATLAB.
Problem B-2-18

Consider the difference equation:
x(k + 2) = 1.3679x(k + 1) + 0.3679x(k) = 0.3679u(k + 1) + 0.2642u(k)
where x(k) = 0 for k = 0. The input u(k) is given by
utk)=0, k<O
1(0) = 1.5820
u(l) = —0.5820
uk) =0, k=2,34,...

Determine the output x(k). Solve this problem both analytically and computationally
with MATLAB.




