Problem 10.2

Given, the difference equation of the second-order system:
yln] = 0.9(y[n — 1] = y[n — 2)) + z[n — 1]
Taking z-transform: Y (2)[1 — 0.9271 +0.927% = 271 X (2)

Y(z 2_1
Hence, H(z) = XEZ% ~ 1-092140.9z 2

-1 _ -1y Zz
Let 270 = x, then H(z = 27) = 1-0.9240.922"

ing, F(z=1271) = 1_0'9x1+0'9x2, the roots of the equation are:

Consider-

1, 1.85;
x1:§—|—%j and

To = % — %j. The product of the roots is x1x9 = 0.9.

_ -1y 1 _ 1
Then, F(z =27") = o= —
0.9

J@—x9)  wiae(l—x/x1)(1—2/29)

= Ty /o1 = 0.95e7M and 1/z5 = 0.95¢77107

Now, F(z) = (1—0.95e—j1~075z—959(1—0.95ej1~075z—1)

Expressing as partial fractions gives,

F(z) = A/(1 —0.95e 719271 + B/(1 — 0.95¢/107271)

= A(1 —0.95e/19%271) 4+ B(1 — 0.95¢ 7107271 = 0.9
Two equations can be formed:

A+ B = 0.9 and —0.952"[Ae/ 0  Be 10P] = (0, =
[Ae/10T5 4 Be=i1075) — (

A =0.9 — B. Substituting in the second equation yields,

_ 09105 0.9ed0T5 0.9 1075 —40.496
B = o5 105 = 2 sm(L078) s 0.511e

_ _ —0.9e1.075 10.496
A — 09 - B — 6j1'075—€_j1'075 — 05116‘7 .
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Now, F(z) = 0.511e/%1% /(1-0.95e 710727 1)4-0.511e /949 /(1—
095710727 1)

Hence, f[n] = 0.511e7%49(0.95e=1-07)y[n] +
0.511e77949(0.95¢ 71071y ]

— 0.511(0.95)" [ (1L0T51-0496) | o=](1.075n-0.496)]

= 1.02(0.95)" cos(1.075n — 0496 )u[n]

hln] = fln—1] = 1.02(0.95)" ! cos(1.075(n—1) — 0496 )u[n— 1]

Thus, h[n] = 0ifn < 1 and h[n] = 1.02(0.95)" ! cos(1.075(n—
1) — 0496) if n > 1.
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