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1. 3.1 on page 94
Causal? Invertible

(a) Xt + 0.2Xt_1 — 0.48Xt_2 = Zt.

0=1+022—-0482> = z=—2, 2 = |2| > 1. So X; is causal.
(b) Xt + ]_.9Xt_1 + 0.88Xt_2 - Zt + O.QZt—l + O-7Zt_2.

0=¢(z) =1+1.92+0.882> = z = —2, —1% where | —10/11| < 1. So X, is not causal.

0=0(2)=1+022+0.722= 2= M = |z| = /2 > 1. X; is invertible.

(C) Xt + O.6Xt_1 = Zt + ]..QZt_l.

0=¢(z) =140.62 =z = —§ = |2| > 1. So X; is causal.
0=0(z2) =1+412z = z=—2 = |2]| < 1. So X; is not invertible.

6
(d) X;+1.8X-1 +0.81X;» = Z,.
0=¢(z) =1+1.8240.812> = Z = - = |z| > 1. So X; is causal.
(€) X; + 1.6X;_1 = Z; — 0.4Z;_1 +0.04Z;_».
0=¢(z) =1+1.62 = z=—2 => |2[ < 1. So X; is not causal.
0=0(2)=1-04z +0.042> = 2 =5 = |Z| > 1. So X, is invertible.
2. 3.3 on page 94. For causal X; in 3.1. Compute ¢y, &k =0,1,2,3,4,5in X; = > 77 ¥ Zy_.
(a) [I — (0.48B — 0.21)B|X, = Z,.

Xy = [I—(048B —0.21)B]71Z; =32 ,[(0.48B — 0.21)B*Z,
= Yot + V1211 +Velio+ Y323+ Yalia+Ys5Zp5+ -
where 1y = 1; Y = —0.2; Py = 0.48 +0.22 = 0.52

3 = —2x 0.2 x 0.48 — 0.23 = —0.20
hy = 0.48%2 + 3 x 0.48 x 0.22 + 0.2* = 0.2896
s = —3 x 0.48%2 x 0.2 — 4 x 0.48 x 0.23 — 0.2° = —0.15392.

(¢) (I+0.6B)X,=(I+1.2B)Z

X; = [I—(=0.6B)] "I —2(—0.6B)]Z; = Y32 o(~0.6B)*[I — 2(~0.6B)]Z;
= [I+4(-0.6B) — (—0.6B)* — (—0.6B)*> — (=0.6B)* — (—0.6B)* —---] Z,
= ZZO:() (YA
where ¥ = 1, 1 = —0.6 and ¢, = (—1)*10.6" for £ > 1. Thus
o =1 1 = —0.6
Yy = —0.6%2 = —0.36 3 = 0.6% = 0.216
Yy = —0.6* = —0.1296 Y5 = 0.6° = 0.07776.



(d) (I+18B+0.81B*)X; =2

Xy = (I+1.8B+0.81B?)717Z, =3 (-1.8B —0.81B%)*Z,
S0 (=0.9)%B*(2I + 0.9B)* 7,
= Yozt + V121 + Y2212+ Y323+ YaZia + Vs Zi5 + -

where

o =1x09"=1 P =-2x09=-1.8

1y =3 x0.9% =243 3 = —4 x 0.9 = —2.916
Yy =5 x 0.9* = 3.2805 s = —6 x 0.95 = —3.54294.



