o0
1.3. (a) Ex= j e~4dt = 4, P = 0,because Eo < 0
0 o
(b) 72(2) = ¥+ |za(0)] = L. Therefore, Ee = /mlzz(t)lzdt = / dt = 00, P =
- -0
T T >
i 1 2 i = i =
Jim g [ lza(0fRde = Jim g [ = pima=
o0 =] 2
(¢) z3{t) = cos(t). Therefore, Ew = / jz3(t))?dt = / cos?(t)dt = 0o,
-0 -0
1 L e 1/7 l+cos(2t))dz___l
Poow Jim o [ cos(Mi=MBE) \~ 2 /)  °
oo o
n o4
(d) z;1n) = (§)" uln], 1z:(n)1? = ()" uln). Therefore, Eco = z |z ()1 = Z i) =3
n=-o0 n -0
Px =0, becanse Eyp < 00.
-
1.5.

(a) z(1 - ¢t) is obtained by flipping z(t) and shifting the flipped signal by 1 to the right.
Therefore, (1 — t) will be zero for t > —2.

(b) From (a), we know that x(1—t) is zero for t > —2. Similarly, z(2—¢) is zero for £ > ~1,
Therefore, z(1 — {) + z(2 — ¢) will be zero for t > 2.

(c) z(3t) is obtained by linearly compressing z(t) by a factor of 3. Therefore, z(3t) will be
zero for ¢t < 1.

(d) z(/3) is obtained by linearly stretching xz(t) by a factor of 3. Therefore, z(f/3) will be
zero for t < 9.

1.9.

(a) z,(t) is a periodic complex exponential.
7,(t) = jcno; = 10+ 5)

The fundamental period of z,(t) is §§ = -
(b) z2() is a complex exponential multiplied by a decaying exponential. Therefore, z2(t)
is not periodic.
() z3(n] is a periodic signal. :
Zg[nl = cﬂ:n L5 cjlﬂ
z[n] is a complex exponential with a fundamental period of & = 2.
. . . 2 ooy
(d) z4[n) is a periodic signal. The fundamental period is given by N = m(5:73) = m(%).
By choosing m = 3, we obtain the fundamental period to be 10.
(e) zs[n] is not periodic. z5in] is a complex exponential with wo = 3/5. We cannot find
any integer m such that m(f—;-) is also an integer. Therefore, z5(n] is not periodic.




z(t) = 2cos(10t + 1) - sin(4t — 1)

Period of first term in RHS = B=%
Period of second term in RHS = =%

Therefore. the overall signal is periodic with a period which is the least common multiple

of the periods of the first and second terms. This is equal to .

zin| = 1 PR E L &

Period of the first term in the RHS = 1
Period of the second term in the RHS = m(;%l'ﬁ) = 7 (when m = 2)

Period of the third term in the RHS = m(,-";-’-};) =5 (when m = 1)

Therefore, the overall signal x{n] is periodic with a period which is the least common

multiple of the periods of the three terms in z{n). This is equal to 35.

1.21. The signals are sketched in Figure §1.21.
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1.22. The signals are sketched in Figure S1.22.

z(n-4) | A x[z-n] . .‘[,I,.) x[;n;d
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-l Pigure §1.22

1.25. (a) Periodic, period = 2n/(4) = n /2.
(b) Periodic, period = 2x/(x) = 2

1.26. (a) Periodic, peniod = 7.
(b) Not periedic,
(¢) Periodic, period = 8.
(d) z[n] = (1/2)[cos(3xn/4) + cos(xn/4)]. Periodic, period = 8.
(e) Periodic, period = 16.




Problem 1: Speech signal (sample rate = 16000 Hz, resolution = 16 bits)
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Problem 2: 200 Hz Sinusoidal signal
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Problem 3: Speech signal (sample rate = 16000 Hz, resolution = 16 bits)
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Problem 4: Heartbeat signal (sample rate = 8012 Hz, resolution = 16 bits)
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Problem 5: Gait signal (x-axis acceleration)
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