EECS 360 Short Quiz #3
Signal and System Analysis
March 6, 2012 K& \](

Name:

Open book, open notes, no calculator. Be neat, write legibly. For full credit you must show all work and justify each answer.
You may write on the both sides of the paper, and use additional sheets of paper if needed.

1. (40 %) Find the CTFS harmonic function X [k] for the periodic signal below.
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2. (60 %) A periodic signal with fundamental period T} is said to be half-wave symmetric if it satisfies the relationship
z(t) = —x(t — Ty/2) 1

In words, a half-wave symmetric signal has one half of its period that is exactly the negative of the other half; sin(t)
and cos(t) are both half-wave symmetric. In this problem, we will show that X [2k] = 0 for all half-wave symmetric
signals (i.e., the even harmonics of the CTFS are zero).

(a) Letz1(t) «— Xa[k] and z,(2) +— X3[k] be CTFS pairs, and let z3(2) = —x1(t — Tp/2). Because 24(t)
and 1 (t) are related, use the CTFS properties to express X [k] in terms of X [k].

(b) If z1(2) is half-wave symmetric, then Equation (1) tells us that z3(¢) = z, (¢), and therefore
X[k] = X1 [k] = [the answer you got in part (a)].

Based on these facts, show that the even harmonics of the CTFS, X7 [2k], must be zero.
(c) Does a half-wave symmetric signal have a2 DC offset? Why or why not?
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