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University of Jordan
Faculty of Engineering & Technology

Department of Electrical Engineering

Fall Semester – 2011/2012

	Course:
	Random Variables and Stochastic Processes – 0903720 (3 Cr. – Core Course)



	Instructor:
	Dr. Dia Abu-Al-Nadi
Email: dnadi@ju.edu.jo
Office Hours: will be posted soon



	Course Website:
	

	Catalog Data:
	Probability and random variables. Distribution and density functions. Functions of random variables. Two random variables and sequences of random variables.  Multidimensional random variables. Stochastic Processes. Markov chains. Spectral representation of stochastic processes. Spectral estimation.



	Prerequisite:
	Fluency in multivariate calculus and set theory, some exposure to MATLAB.



	Textbook:
	Probability, Random Variables, and Stochastic Processes by Papoulis and Pillai, 4th edition, McGraw-Hill, 2002 (ISBN: 0-07-366011-6).



	References:
	· Introduction to Probability by D. Bertsekas and J. N. Tsitsiklis, Athena Scientific, 2002.

· Schaum's Outline of Probability, Random Variables, and Random Processes by Hwei Hsu, McGraw-Hill, 1996.
· Intuitive Probability and Random Processes using MATLAB by Steven Kay, 2nd edition, Springer, 2005.

· Probability and Random Processes for Electrical and Computer Engineers by John A. Gubner, Cambridge University Press, 2006.

· Probability and Random Processes by Grimmett and Stirzaker, 3rd edition, Oxford University Press, 2001.

· Probability, Random Variables and Random Signal Processing by Peyton Z. Peebles, Jr., 4th edition, McGraw-Hill, 2001.

· An Introduction to Probability and its Applications - Vols. I (and II) by Feller, 2nd edition, Wiley, 1971.

	Schedule &


Duration:
	16 Weeks, 45 lectures (50 minutes each) plus exams.


	Course Objectives:
	Giving an engineering perspective on probabilistic modeling with an emphasis on applications of random variables to communication systems.


Course Topics:
	Topic Description
	

	Probability theory (4-5 lectures)

– Tools of set theory, probability axioms (Ch. 1, 2.1-2.2)

– Implications of the axioms and some fundamental lemmas (Ch. 2.1-2.2, 3.1)

– Some basic probability calculations, independent events (Ch. 3.2)

  – Conditional probability, Bayes theorem (Ch. 2.3)
	

	Random variables (4-5 lectures)

  – Basic concept, discrete/continuous/mixed random variables (Ch. 4.1)

– Distribution function and density function (Ch. 4.2, 4.3)
– Examples: Binomial/Poisson/Normal/uniform/Exponential/Rayleigh random variables

– Conditional distribution and density functions (Ch. 4.4)

  – Functions of a one random variable (Ch. 5.1, 5.2)
  – Computer generation of random variables  (Ch. 5.2)
	

	Expectations and moments (2-3 lectures)

– Mean and variance (Ch. 5.3)

  – Moments, moment generating function, probability generating function (Ch. 5.4, 5.5)
	

	Multiple random variables (7-8 lectures)

– Joint and marginal distribution and density functions (Ch. 6.1)

– Conditional distribution and density functions (Ch. 6.1)
– Functions of multiple random variables (Ch. 6.2, 6.3)

– Covariance, covariance matrix, jointly Gaussian random variables (Ch. 6.3)

  – Statistical independence; distribution and density of a sum of random variables (Ch. 7.3)
– Central limit theorem (Ch. 8.4)
	

	Stochastic Processes (3-4 lectures)

– Basic concept, Classification of random processes (Ch 10.1)
– First- and second-order stationary process, Wide-sense stationarity, n-order and strict-sense stationarity, Time average and ergodicity (Ch 10.1)
– Auto-correlation/Crosscorrelation function; covariance (Ch 10.1)
	

	Spectral analysis and Estimation (2-3 lectures)

– Power density spectrum; bandwidth; cross-power density spectrum (Ch 10.3)
– Noise deinfition; white and colored noises  (Ch 10.3)
  – MMSE estimation, jointly Gaussian scenario
	

	Linear Systems with random inputs (1-2 lectures)

– linear system; transfer function; random signal response; spectral characteristics  (Ch 10.2)
– noise bandwidth; modeling of noise sources; noisy network  (Ch 10.2)
	


Note: Ch. *.* refers to the section in Papoulis & Pillai.

	Assessments:
	Exams, Quizzes, Projects, and Assignments.



	Grading policy:
	
First Exam



             30 %


Second Exam




30 %


Final Exam




40 %







Total   100%
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