Total: 100 points

ECE113: Digital Signal Processing

Midterm 1
10:00 am - 11:40 am, Feb 04, 2019
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This exam has 3 problems, for a total of 100 points.

Closed book. No calculators. No electronic devices.
One page, letter-size, one-side cheat-sheet allowed.

Answer the questions in the space provided below each problem. If you run
out of room for an answer, continue on the back of the page or use the extra
pages at the end.

Please, write your name and UID on the top of each loose sheet!
GOOD LUCK!

Problem | Points | Total Points

1 29 48 40

2 p0ag 35
3 25 25
Total | 100 100

Extra Pages:

To fill in, in case extra sheets are used apart from what is provided.

Note: Answers without justification will not be awarded any marks.



Problem 1 (40 points): There are three sub-problems to this problem, which are not
related.

(a) (12 points) If the signal z[n] is real and odd, are the following signals even or odd?
(Justify why)
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(b) (20 points) Determine whether the system

yln] = |z{n]]
where |z[n]| is the magnitude of the input z[n], is
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(c) (8 points) Assume that we are given the values of z[2n] and z[n? for all n: can we
reconstruct the signal z[n] using these values?
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Problem 2 (35 points) : The following two questions are not related.

(a) (20 points) The response of an LTI system to the input zi[n] = un] is y1[n] = au[n]
where @ < 1. What is the response of the system when the input is zo[n] = b uln]

where b < 17
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You may find the formula for finite geometric sum useful: 3 57 = g—ff%.
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(b) (15 points) Consider two periodic signals z[n] and y[n], both with period N. Define
the signal z[n] as the periodic convolution of z[n] and y[n], i.e.,

2[n] = z[n] ® y[n]

Given the signal z[n] and the DTFS spectrum of y[n], is it always possible to uniquely
determine the signal z[n]? Explain why/why not?
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Problem 3 (25 points) : Let us say there is eriodic signal z[n], with period N = 7.
You do not know the signal and wish to determine it. However, you happen to know that
the average value of the signal over each period is 0, i.c.,
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Assume that the DTFS coefficients of z[n] are ¢, k € {0,1, ..., 6}. Of course, you do NOT
know these coefficients. As you are trying to determine the signal, your friend tells you

that he/she tried to reconstruct z[n] using its first four DTFS coefficients, i.e., your friend’s
reconstruction is
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Your friend agreed to give you Z[n], but not any of the coefficients cj.. After thinking for a

few minutes, you realize that z[n] can be obtained using your friend’s reconstruction #[n].
Explain and derive the expression of z[n] in terms of E[n]? '

‘ ¢ A vn
Z ) s 9 g r S5 ucnjc‘(%-u )
nio

(o}

() TELTTH
. -l_;-[x[a] r xCi) e s ... XCQ) e
K _ﬂ"' ¢ - -.5\) s0ce al camplex expesastialy  ace |
S 8= S
-
¥ (a) gives firyd o Cy ‘
: 128 un o
®Ca) = Z T B Lt ? " 3
(o1 i L
K=o - ‘.ﬂ)m /—4 c“ = 904 .
2 U5 )un - § e & h Cpyz Cqma 7 Sy
- E cy C
i ; =0 ke ler L= =k
. k= o lphtf =
: )
- «—Z— ¢ ‘oY
E e
‘ ¥ ; b Sinee X i rfeac)
K=y Q=1 b
3
< 21 (n)
= B T o N L
L= W
> DT “ )
~ 11 - ~
2 1 S E )an) P X7 Lo



