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Announcements
1. Midterm exam is approaching
2. HW#8 is assigned and due at 10:59am on Thu. Mar. 30th. HW#9 will be assigned
soon.
3. Handouts, annotated handouts are available at
http://cisl.postech.ac.kr/class/eece574/schedule.htm . Passwords are ...
4. Lecture videos are available at cisl.postech YouTube channel. Clickable time stamps,

please.

Corrections; Clarifications; Common mistakes,misunderstandings, misconceptions, myth;
Frequently Asked Questions; Conventional wisdom
1.

Overview w/ Chapter numbers from the main textbook by Papoulis, (2)-(7) from Peebles

9. General Concepts
1. RP concept
(2) Stationarity and Independence
(5) Gaussian RPs
(6) Poisson RPs
(7) Complex RPs
(2) Time average and Ergodicity
(3) Correlation functions
(4) Measurement of correlation functions
7. Sequence of Random Variables
9.1

positive semi-definiteness of a correlation function

alpha-dependent random process

correlation alpha-dependent random process

white noise in terms of correlation function

mean-square periodic random process

cyclostationary random process

10. Random Walks and Other Applications
11. Spectral Representation

12. Spectrum Estimation

13. Mean-Square Estimation

Review
1. a complex random vector
. Def.
. CDF, PDF
mean vector, covariance and pseudo-covariance matrices
. propriety vs. impropriety
. proper-complex Gaussian random vector
i. PDF

® 9O N T o

Preview
1. proper-complex Gaussian random vector
a. CDF of norm
i. Marcum'’s Q function
ii. generalized Marcum's Q function
iii. cf) chi-square distribution
b. a complex random process
c. why?
d. a complex-valued vector random process
e. widely-linear processing
2. Time average and ergodicity
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A COMMUNICATION EXAMPLE 33

Since
o 0< f mg& e—me dp < % f ﬂe—”f’ dfi = é e“"”,
ok o we have the bounds
ae
- 1
—-’:s( _) e e,
— 1— : a>0. (2.121)
B Nz Jz
;: These two bounds are plotted together with O(e) in Fig, 2.36.
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346 "PROBABILITY, RANDOM VARIABLES, AND RANDOM SIGNAL PRINCIPLES
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FIGURE 10.6-2 |
Probability density function of the phase of the sum of a sinusoidal signal and gaussian noise. Curves
are plotted for a signal pha§e of 8, = 3n/4.
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FIGURE 10.6-1
Probability densities of the envelope of a sinusoidal signal (amplitude 4,) plus noise (power 62 for

various ratios 4,/a.



Sec. 5.1 Noncoherent Receivers in Random Phase Channels 313
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Figure 5.2 Plot of Jo(x)
Hence, using (5.22) in (5.20), the optimuin decision rule sets i (o(¢)) = my when
28; L;
To(—- —_— 5.23
o(NO)cXP( No) (5.23)
is maximum for k == i. Recall from (5.17) that the envelope &; is given by
=+ (5.24)



