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Question # 1:

Find the z-transform of the following sequences:
1. x[n] = cos(nwy)u(n)

2. x[n] = G)n um+2)+ B3)"u(-n-1)
Solution:
1. x[n] = cos(nwy)u(n)

We can write:

x[n] = cos(nwy)u(n) =

N =

[e/m@0 + e=In@o]u(n)

The z-transform for this is:
¥ 1 1 1 1
(2) = 2 [1 — ef“)oz‘l] + 2 [1 — e‘f“’oz‘l]

With a ROC |z| > 1, combining the two terms we get:
1

1—(coswy)z™

X = )
(2) 1—2(coswy)z™t 4+ 272

lz| > 1

2. x[n] = G)n um+2)+ B3)"u(-n-1)

The x (n) is the sum of two sequences. We will first find the transforms
separately and then will combine them.

n n+2 2

(%) u(n+2)or (§> un+2) e 1_Z—%Z_1
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And second term is left sided exponential sequence then:

1
n — — 1 -
Gu(-n-D o -T-7—
Finally, for the z-transform of x (n) we have:
X z2 1
z) = —
1 -1 1-— 32_1
1-— EZ
ROC is:
! <|z| <3
> <lz
Question # 2:
The z-transform of a sequence x(n) is:
X( )_z+22‘2+z 3
2T 1374+ 75

If the ROC includes the unit circle, find the DTFT of x (n) at w = .

Solution:

If X (z) is the z-transform of x (n), and the unit circle is within the ROC, the DTFT of
x (n) may be found by evaluating X(z) around the unit circle.

X(e/) = X(@)lpmes
Therefore, the DTFT at w = 7 is:

X(e/)| _ = X@Dl,_pim = X(2)|z=1
And we have:

jo z4+2z72 4273 o —1+2+1
X N =T=377525] " T1-3-1 "
z=elT
Good Luck
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