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Objective:

Probability and statistics are one of the most fundamental and important background in engineering and science. Probability is the study of randomness and uncertainty. Statistics is a branch of mathematics that provides methods for organizing/summarizing data with information extracted from the data to make reasoning or draw various conclusions for available information.

The Probability and Statistics course aims at developing the ability to handle engineering and management problems logically and systematically within mathematical and nonmathematical situations. So, students will acquire an in-depth understanding of the rationale behind the fundamentals of the probability and statistics through mathematical formulas, and the organization/examination of data. Learning probability and statistics concepts will enable the students to acquire the abilities of handling engineering and management problems in systematical manner based on their knowledge of probability and statistics.
Text books: William W. Hines et al., Probability and Statistics in Engineering, 4th Ed.,

John Wiley & Sons, 2003.

References: William W. Hines and Douglas C. Montgomery, Probability and Statistics

in Engineering and Management Science, 3rd Ed., John Wiley & Sons,

1990.

Douglas C. Montgomery and George C. Runger, Applied Statistics and

Probability for Engineers, 2nd Ed., John Wiley & Sons, 1999. 

Topics:

1. Introduction to Discrete Probability 

Intuitive concepts: probability of an event as a measure between 0 and 1; random variable; probability distribution; frequency interpretation of probability; random numbers; coins, dice, and other games; simulations; odds; historical development of probability; random walks. 

Formal concepts: sample space, outcomes, and events; random variable; discrete distribution functions and axioms of probability; unions, intersections, and complements; properties of probabilities, principle of inclusion and exclusion; tree diagrams; uniform distributions over finite sets, symmetry; infinite sample spaces with discrete probabilities. 

2. Introduction to Continuous Probability 

The intuitive problems with probabilities over space (line, plane, Rn in general). Monte Carlo simulations, Buffon's needle. 

Formal concepts: density function for a continuous random variable; integration; cumulative distribution functions; derivatives; exponential density function; 

3. Combinatorics 

Counting problems. Permuations; tree diagrams; combinations, binomial coefficients, binomial theorem, and Pascal's triangle; Bernoulli trials, Bernoulli probabilities, binomial distributions; hypothesis testing; general principle of inclusion and exclusion. 

4. Conditional Probability 

Intutive concept of conditional probability; formal definition of conditional probability; Bayes' formula for inverting conditional probabilities; independent events; joint distribution functions; independent random variables; independent trials. Conditional density functions for continuous distributions; the beta distribution 

5. Distributions and Densities 

Uniform continuous distributions; geometric distribution; Poisson distribution; exponential and gamma distributions; introduction to queueing theory; normal (Gaussian) distribution; Chi-squared distribution 

6. Expected Value and Variance 

Expected value for discrete random variables, expectation; linearity of expectation; expectation of independent random variables; conditional expectation; variance and standard deviation; variance of various distributions. Expectation and variance for continuous random variables. 

7. Sums of Random Variables 

Analysis of sums of independent random variables with identical distributions, that is, independent trials. 

8. Law of Large Numbers 

Chebychev inequality, law of averages, law of large numbers. 

9. The Central Limit Theorem 

The central limit theorem for Bernoulli trials, binomial distributions again, the normal distribution, the general central limit theorem. 
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