Problem 4.7.8 Solution
The joint PDF of X and ¥ is
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Before caleulating moments, we first find the marginal PDFzof X and ¥, For0 = x = |,
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Complete expressions for the marginal PDFs are
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The covanance 15 Cov| X, ¥] = E[AY] - E[X]E[¥] = —1/8L
(d) The expected value of X and ¥ iz
EX+FN=EX+E[F]1=3/9+11/9=16/9 (13}

(e} By Theorem 4.13,
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Problem 4.7.10 Solution

The joint PDF of A and ¥ and the region of normeero probability are
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{a) The first moment of X 15
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Since £ [X] = 0, the variance of A" and the second moment are both
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{c) Since EJV] =0, Cov|X. V] = E|XF] - E|X|E[F] = E[XT]. Thus,
- 1 57
Cov| X, ¥] = E[XT] = f f 1'-—:5-.:51_-[ Td’x:ﬂ (7
-l
{d) The expected value of the sum A + ¥ 15
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Problem 6.2.2 Solution
The joint PDF of X and ¥ is
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Proceeding as in Problem 6.2, 1, we must first find Fjp- (w0 by integrating over the square defined by

0= x. .y =1 Again we are forced to find Fp-(w) in parts as we did in Problem 6.2.1 resulting in
the following integrals for their appropnate regions. For 0 = w = |,
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The complete expression for the CDF of B 15
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With the CDE, we can find 5 (w) by differentiating with respect to w.
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Problem 6.2.3 Solution

By using Theorem 6.5, we can find the PDF of B = X + ¥ by comvolving the two exponential
distributions. For g £ i,
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When g = A, the previous derivation is invalid because of the denominator term A — g For = 2,
we have
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Mote that when = A, B 15 the sum of two iid exponential random varables and has a second
order Erlang PDF.



Problem 10.2.1 Solution

s In Example 10.3, the daily noontime temperature at Mewark Airpert is a discrete time, con-
tinuous value random process. However, if the temperature is recorded only in units of one
degree, then the process was would be discrete value.

s InExample 10.4, the the number of active telephone calls is discrete time and discrete value.

s The dice rolling experiment of Example 10.5 yields a diserete time, discrete value random
process,

o The QPSK system of Example 106 15 a continuous time and continuous value random pro-
cess,

Problem 10.2.4 Solution

The statement 1= Jalse. As a counterexample, consider the rectified cosine waveform Yin =
R|eos 27 7| of Example 109, When ¢ = 7/2, then cos 27 /¢ = 0 so that X'(x/2) = 0. Henee
Xim /2) has PDF
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That 1z, Xix/21 15 a discrete random variable.

B. From the textbook, two random variables X and Y are orthogonal if their correlation, rx y=0.
Thus, we want ry w = 0;

r,, =E[Vw]

rw =E[(X +aY)X -aY)]

Vow = E[X2 +aXY—aXY—a2Y2]

ry = E[x°]- aE[r?]

Now we set ryw =0
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And solve for a:
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