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HW 4, EECS 152A
Problem 4.5, Nasser Abbasi

Question
consider signal z(n) = 2 + 2 cos Z* + cos I + 1 cos 522
(a)Determine and sketch-its power density spectrum

(b)Evaluate the power of the signal.

Solution
(a) I will use these relations for this problem: cos Z =2, c08 5= —1 sin § = 5111123I = %—E
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First find the period. For the second term 2 cos T we get Tt = 2nfn hence f = é hence
periodic (since rational) and period is 8.

For the third term cos =7, same period.

For the 4th term cos %@,we get 3% = 27 fn hence f = % . hence rational, hence period* Since
lowest common multiplier allready, thep-period is 8.

Hence the period of z(n) is 8.
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Hence z(n) can be written as | z(n) = 2 + 2 cos 2n + cos Zn + 3 cos 2 3n \/
Expand in complex exponentials we get
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Now convert all exponentials to the "positive’ side, so I can compare later with the IDFT. Using

he-periodicty of complex exponential, we know that
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Hence by comparing term by term we see by inspection that
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And-since (k) will have the same period as z(n) we then write S —
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“~This-is-a-sketch 6f the power spectrum. y-axes is |¢(k)|*, and x-axis is k.
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(b) Power of signal is given by Z le(k))? =4 + 0 +0+%£=8.3125 )(
k=0 = X
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HW 4, EECS 152A
Problem 4.7 part(a), Nasser Abbasi

Question

Determine the periodic signal z(n) with fundamental period N = 8 if their fourier coefficients
are given by
(a) ¢(k) = cos & + sin 3T

Solution
(a) I will use these relations for this problem

cosz = TH sing = -ef—%j;’i
| V-l
c(k) = v Z z(n)e 2wk (1)
! n=0

Expand given c(k) in terms of complex exponentials, and compare terms to find z(n)
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Now write all the exponentials in 'negative terms, so I can compare with (1).

Using periodicty property, ¢’ keI k= _eiF
and e/ TH = @I ¥k = _ -1k
Hence (2) can be rewritten as
k) = —sei by Loz 1 gme 1 s
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Hence we see that (1) = 8 (% — 513) and z(3) =8 (—l - l.)
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Can also be written as|z(1) = (4 + 4j) and x(3) = (—4 + 4j)
or
Hence

z(n) ={0, (4+4j) .0, (~4+4j),0,0, 0, 0}
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HW 4, EECS 152A
Problem 4.9 part(a,b,c), Nasser Abbasi

Question

Compute Fourier transform for the following

(a)z(n) = u(n) — u(n — 6)

(b)e(n) = z u(—n)

(Qz(n) = L"u(n +4)

Solution

using the Fourier transform for a discrete aperiodic sequence given by

X (w) = Z z (n) e 9«n

(a) here z(n) = {1,1,1,1,1,0,0,-- -}
Hence
X ((4)) = Z e"j’-’-m =14 e"jw + e‘j?u! + e*j&d + e—j4w + e-—j5u . /
/
(b)
o0 oo e '
X(w)= Z z(n)e n = Z 2" gmiwn = Z 27" eI = Z (%
n=-—00 0 0
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