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Problem 1 (20 points)

(a) T = 98

(b)

N = 480

(
18000

5000

)
= 1728

(c)

akn = e−j 2πkn
N

(d)

S[k, t] = max

(
0,

(
255

60

)
20 log10

(
|X[k, t]|

XMAX/1000

))

Problem 2 (5 points)

X[k] =
1

2
WR

(
2πk

N
− ω0

)
+

1

2
WR

(
2πk

N
+ ω0

)

Problem 3 (5 points)

Sxx(ω) =
1

1− ρe−jω
+

1

1− ρejω
− 1

Problem 4 (5 points)

Any solution that is even-symmetric (s[m] = s[M −m]), and that includes all and only the
samples of x[n], is acceptable. For example, here are two possibilities:

M = 2N and s[m] =


x[m] m ∈ {0, 1, . . . , N − 1}
0 m = N
x[M −m] m ∈ {N + 1, . . . ,M − 1}
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or

M = 2N and s[m] =

{
x
[
m− 1

2

]
m ∈

{
1
2 ,

3
2 , . . . , N −

1
2

}
x
[
M −m− 1

2

]
m ∈

{
N + 1

2 , . . . ,M −
1
2

}

Problem 5 (15 points)

(a)

Y TY =


λ0 0 . . . 0
0 λ1 . . . 0
...

...
...

...
0 0 . . . λD−1


(b)

M−1∑
m=0

‖~xm‖22 =
D−1∑
d=0

λd

(c)

~vTi X
TX~vj =

{
λi i = j
0 otherwise


