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2.1 Assume a random process X(t) can be expressed as

X(t) = 2 cos(2πt+ θ) −∞ < t < ∞

where θ is a discrete random variable, its probability distribution is
as follows.

P (θ = 0) = 0.5, P (θ = π/2) = 0.5

Find E[X(t)] and RX(0, 1).
2.2 Assume a random process X(t) can be expressed as

X(t) = 2 cos(2πt+ θ) −∞ < t < ∞

Judge it is a power signal or energy signal. And find its power
spectral density or energy spectral density.
2.3 Assume a signal can be expressed as

x(t) =

{

4 exp(−t) t ≥ 0

0 t < 0
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Is it a power signal or energy signal? And find its power spectral

density or energy spectral density.

2.4 Assume X(t) = x1 cos 2πt− x2 sin 2πt is a random

process,where x1 and x2 are statistically independent Gaussian

random variables, and their mathematical expectations are

0,variances are σ2. Find:

(1)E[X(t)], E[X2(t)];

(2) The probability distribution density of X(t);

(3)RX (t1, t2).

2.5 Find the autocorrelation function of X(t) = A cosωt, and

find its power from its autocorrelation function.

2.6 The autocorrelation function of a stationary random process

X(t) is given to be a periodic function with period 2:

R(τ) = 1− | τ | −1 ≤ τ < 1
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Find the power spectral density PX(f) of X(t), and draw its curve.
2.7 A period signal x(t) is applied on the input of a linear system,
and the output signal is

y(t) = τ [dx(t)/dt]

where τ is constant .Find the transfer function H(f) of the linear
system.
2.8 If a Gaussian white noise passes the filter shown in Fig.2.10.4
Its mean is 0, and double-side power spectral density is n0/2. Find
the probability density of the output noise.

2.9 þ�Ǒ"�pd�ÅCþ§Ù��σ2
x = 4,�x > 2�VÇ"

2.10 �ÅL§X(t) �þ�Ǒa §g�'¼êǑRx(τ) §�ÅL§Y (t) = X(t)−X(t− T )§TǑ~ê§�yY (t)´ÄǑ²�ÅL§"
2.11 �ÅL§z(t) = x1 cosω0t− x2 sinω0t §ex1Úx2´*dÕá�þ�Ǒ0§��Ǒσ2����ÅCþ§Á�µ
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(1)E[z(t)], E[z2(t)] ;

(2)z(t) ���©Ù�Ý¼êf(z) ¶
(3) B(t1, t2)�R(t1, t2)"
2.12 ®���ÅL§z(t) = m(t) cos(ω0t+ θ) §§´2Â²�ÅL§m(t) é�1ª?1�ÌN��(J"d1ª�� θ3(0, 2π)þǑþ!©Ù§�m(t) �θ´ÚOÕá�§�m(t) �g�'¼êRm(τ) Ǒ

Rm(τ) =



















1 + τ, −1 < τ < 0

1− τ, 0 ≤ τ < 1

0, others

(1) y²z(t) ´2Â²�¶
(2) ±Ñg�'¼êRz(τ) �Å/¶
(3) �õÇÌ�ÝPz(ω)9õÇS"
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2.13 òþ�Ǒ0§g�'¼êǑn0

2
δ(t) �pdxD(\���¥%ÆªÇǑωc �°ǑB�n��ÏÈÅìþ§XãP-1¤«"

(1)�ÈÅìÑÑD(�g�'¼ê¶
(2)�ÑÑÑD(���VÇ�Ý¼ê"
2.14 �ÅL§X(t) = A cos(ωt+ θ) §ª¥§A,ω, θ ´�pÕá��ÅCþ§Ù¥A �þ�Ǒ2§��Ǒ4§θ 3«m(−π, π)þþ!©Ù§ω 3«m(−5, 5) þþ!©Ù"
(1)�ÅL§X(t) ´Ä²º´Ä��{²º
(2)�Ñg�'¼ê"
2.15 eξ(t)´²�ÅL§§g�'¼êǑRξ(τ) §Á�§ÏLXãP-2XÚ��g�'¼ê9õÇÌ�Ý"
2.16 �x1(t) �x2(t) Ǒ"þ��pØ�'�²L§§²L�5�ØCXÚ§ÙÑÑ©OǑz1(t)�z2(t)§Áy²z1(t) �z2(t)Ǒ´pØ�'�"
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