PROBLEM:

Determine the inverse z-transforms of the following:

(@ Ha(@ =1+2z2+4z%-227°5-778

1+232
B @ =105
© Ho@ = =
YT 1-04z1 140821
1+2z1
d) Hq(z) = .
(@ Ha@) 1+ 0.4z-1 + 0.3272
1427271
(e) He(2) =

1-04z1+40.322°2
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Determine the inverse z-transforms of the following:
(@) Hy(z) =142z 24477427678
Use the fact that the inverse transform of z* is 8[n — k] to derive

hgln] = 8ln] 4+ 28[n — 2] + 46|n — 4] — 268|n — 6] — §|n — 8]

[+2z72
(b) Hp(z) = T-05:T

Start by breaking up Hj(z) as follows:
1 772
1 —0.5z7! * 1 —0.5z7!

then use the fact that the inverse transform of z ¥ /(1 —az ") is a" *uln — k| to derive

Hp(z) =

0 n<0
hplnl = (0.5)"uln] 4 (0.5)"2uln—2] =< (0.5)" 0<n<?2
505" n=2

2 1
1 —-04z71 14+0.8z7!
Use the fact that the inverse transform of 1/(1 — az~ 1) is a"uln] to derive

(¢) He(z) =

heln] = 2(0.4)"uln| — (—0.8)"uln| = [2(0.4)" — (—0.8)"| u[n|

(d) 14227
Hy(z) =
a(@) 1+0.4:1-0.3222
14277
(1—=0.4z"1(140.8z"1)
Next use partial fractions to derive the following form:

A B

Ha@ = 027 T T3 08

which gives the following equation for that equates the numerators of the previous two equations:

A1 +082H+B(1—-04z"")y=1+27"

By isolating the z and z~! terms, we can derive

A+B = 1
0.8A—-04B = 2
resulting in A =2 and B = —1 and the following equation:
2 1
Hy(z) =

| —0.4z71  1+0.877!
Thus, Hy(z) = H.(z) and

haln] = heln] = [2(0.4)" — (—0.8)"] uln]
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- 142271
1 —04z"1+0.322-2

(e)  He(2)
The quadratic formula gives the following roots for the denominator:

z = 021+ jV7)

— reiﬂl}u

where r ~ 0.5657 and @y =~ 1.209, and resulting in the following equation:

I +27"
He(z)= (1 —ref@oz=1)(1 — re=i®oz=1)

Next use partial fractions to derive the following form:

A B
- ] — rejf?’tlz—l 1 _re—ﬁz}nz—|

H.(z)

which gives the following equation for that equates the numerators of the previous two equations:
A(l —re ™=y 4 B(1 — red™ ;7 Yy =1 4+ 277!
By isolating the z” and z ! terms, we can derive

A+B = 1

—Are /" — Bre!™ = 2

resulting in A = be /? and B = be’? and the following equation:

be ¢ bel?
Hﬁ(z) = | — P‘E.’-';(;)‘]Z_I ] — re—f'f;*f_az_l
where b ~ 2.138 and ¢ ~ 1.335.

Use the fact that the inverse transform of 1/(1 — az~ ") is a"uln] to derive
holnl = be e/ ™" yln] + be*r" e~ I y|n)
b (e—_m&e.ffb[.n + e.ftﬁe—jfbnra) uln]

2br" cos(wgn — ¢)uln|

where the approximate values of a, b, @, and ¢ are given above.
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