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Since wg = 7, T' = 27 /wy = 2. Therefore,
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Now,

and for k # 0

N =

3 .
= '2—k;-]—,[1—6—]k7f]
3 s kn
= e Ikm/2) gin(2Z
g sin( 5 )

Both z1(1 — t) and z;(t ~ 1) are periodic with fundemental period T} = %’;— Since y(t) is
a linear combination of z;(1 — t) and z;(¢ — 1), it is also periodic with fundemental period
T = %% Therefore, wy = wy.

Since z; (t) &3, a, using the results in Table 3.1 we have
21t + 1) &35 qped*@/T)

z1(t — 1) €5 are I CmIT) o g1 (—t + 1) &5 q_ge3*C@T/T1)

Therefore,

T1(t+1)+z:(1 - t) (-Fﬁ) akejk(z"/T‘) + a_ke‘jk(2"/Tl) = e—j“"k(ak +a_g)

(a) Comparing z(t) with the Fourier series synthesis eq. (3.38), we obtain the Fourier
series coefficients of z1(t) to be

_J @R o<k<100
A = .
0, otherwise

From Table 3.1 we know that if z;(¢) is real, then ax has to be conjugate-symmetric,
i.e, ax = a® . Since this is not true for z(t), the signal is not real valued.
Similarly, the Fourier series coefficients of z,(t) are

o = cos(km), 100 < k < 100
=1 o, otherwise

From Table 3.1 we know that if z5(t) is real, then ax has to be conjugate-symmetric,
i.e, ax = a* ;. Since this is true for z,(t), the signal is real valued.
Similarly, the Fourier series coefficients of z3(t) are

o = jsin(kn/2), 100 < k£ < 100
k= o, otherwise

From Table 3.1 we know that if z3(t) is real, then a; has to be conjugate-symmetric,
i.e, ax = a* . Since this is true for z3(t), the signal is real valued.

(b) For a signal to be even, its Fourier series coefficients must be even. This is true only
for zo(t).



3.22. (b) T =2, ax = ymyle — ¢ '] for all k.

3.26. (a) If z(t) is real, then z(t) = z*(t). This implies that for z(t) real a; = a* . Since this is
not true in this case problem, z(t) is not real.

(b) If z(t) is even, then z(t) = z(—t) and ax = a_. Since this is true for this case, z(t) is

even.
(c) We have
dz(t) Fs
= = k;—
9(t) = — =~ b =7 T O
Therefore,

b L0 k=0
KT —k(1/2)%(27/To), otherwise

Since by is not even, g(t) is not even.

3.30. (a) The nonzero FS coefficients of z(t) are ag =1, a; = a_; = 1/2.
(b) The nonzero FS coefficients of z(t) are b, = bt =e~I"/4)2,
(c) Using the multiplication property, we know that

2
z[n] = z[n]y[n] Es g = Z arbg_;.
1=-2

This implies that the nonzero Fourier series coefficients of z[n] are ¢y = cos(n/4)/2,
a=ct,=e )2 ¢y =ct,=eI/1)4,

(d) We have

n
=
Il

il

. 27 T . s
sin (—6-—71 + Z) + sin (—n + Z) cos ( )
g
4

sin (262” + —Z) + -;— [sm(‘—l—n ) + sin(~ 4)]

This implies that the nonzero Fourier series coefficients of z[n] are ¢p = cos(n/4)/2,
co=c,=e ™2 g =cty = e7Im/4/4.



3.31. (a) g[n] is as shown in Figure §3.31. Clearly, g[n] has a fundamental period of 10.
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Figure S3.31
(b) The Fourier series coefficiennts of g[n] are bx = (1/10)[1 — e~ I(2/10)8k],
(c) Since g[n] = z[n] — z[n — 1], the FS coeffcients ax and by must be related as

—j(21r/10)ka

bkzak—e k-

Therefore, |
= . (/101 — e=r/1008)
" 1 — miten/10k = 1 — e—3(27/10)k




