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1. Understand the basic concepts and terms of probability theory, including sample space, event,
probability, conditional probability, etc.

2. Understand the concept of discrete and continuous random variables, and be able to calculate the
distribution, expectation, variance, covariance, conditional distribution, etc. of random variables.

3. Master the basic properties of important probability distributions such as binomial distribution, Poisson
distribution, normal distribution, etc., and be able to apply probability distributions to solve practical
problems.

4. Familiarize oneself with important probability theory theorems such as the law of large numbers, central
limit theorem, etc., and understand the application of these theorems in statistics.

5. Through classroom exercises and homework, improve students' mathematical analysis and reasoning
abilities, cultivate students' probability thinking and ability to solve practical problems.
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Upon completion of this course, students are expected to achieve the following learning outcomes:

1.

Have a solid understanding of the basic concepts and terms of probability theory, including sample
space, event, probability, conditional probability, etc., and be able to apply these concepts to solve
practical problems.

Master the concept of discrete and continuous random variables, be able to calculate the
expectation, variance, covariance, etc. of random variables, and apply this knowledge to solve
practical problems.

Be familiar with the basic properties of important probability distributions such as binomial
distribution, Poisson distribution, normal distribution, etc., be able to apply these distributions to
solve practical problems, and understand the applications of these distributions in practice.
Understand important probability theory theorems such as the law of large numbers, central limit
theorem, etc., and be able to apply these theorems to solve practical problems.

Possess strong mathematical analysis and reasoning abilities, be able to model and analyze
probability theory problems, and apply statistical methods to solve practical problems.

Possess excellent academic literacy and career competitiveness, be able to conduct scientific
research, engage in relevant work, and have the ability to further study and research.
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this is a team teaching or module course.)
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Week 1:

* Lesson 1: Introduction to course content and syllabus, definition of probability and basic properties.
* Lessons 2-3: Axiomatic definition of probability and basic concepts.

Week 2:

* Lessons 4-5: Conditional probability and multiplication rule.

* Lesson 6: Law of total probability and Bayes' theorem.

Week 3:

* Lesson 7: Independence and extension of multiplication rule.
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* Lessons 8-9: Definition of random variable and distribution function.
Week 4:
* Lessons 10-11: Probability distribution and distribution function of discrete random variables.

» Lesson 12: Common discrete distributions: Bernoulli distribution, binomial distribution, geometric distribution, Poisson
distribution.

Week 5:

» Lessons 13-14: Expectation and variance of discrete random variables: definition and properties.

* Lessons 15-16: Probability density function and distribution function of continuous random variables.
Week 6:

* Lessons 17-18: Common continuous distributions: uniform distribution, normal distribution, exponential distribution.
Week 7:

* Lessons 19-20: Distribution of functions of random variables.

* Lessons 21-22: Expectation and variance of continuous random variables.

Week 8:

* Lessons 23-24: Midterm exam.

Week 9:

* Lessons 25-26: Probability distribution and distribution function of two-dimensional random variables.
* Lesson 27: Covariance and correlation coefficient.

Week 10:

* Lessons 28-29: Conditional distribution and conditional expectation.

* Lesson 30: Distribution and independence of multiple random variables.

Week 11:

* Lessons 31-32: Multivariate normal distribution.

* Lesson 33: Moment, covariance matrix and eigen-decomposition.

Week 12:

* Lessons 34-36: Convergence in probability and almost sure convergence.

Week 13:

* Lessons 37-38: Strong law of large numbers and weak law of large numbers.

* Lesson 39: Applications of the law of large numbers.
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Week 14:

* Lesson 40: Convergence in distribution.

» Lesson 41: Moment generating function and characteristic function.

* Lesson 42: Lindeberg method and Stein method.

Week 15:

* Lessons 43-46: Central limit theorem: proof and applications.

Week 16:

* Lessons 47-48: Final review.

M RILESEEE Textbook and Supplementary Readings

® A First Course in Probability, by Sheldon. M. Ross
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