AMS 311

Probability Theory

Spring Semester, 2001

Class: Tuesday, Thursday 12:50-2:10, Physics P 130

Instructor: Stephen Finch

Office Hours: Tuesday: 2-15-3:15, Thursday: 2:15-3:15; Mathematics Tower, Room 1-118. Phone: 632-8369. There will be extra office hours the week before each examination. These will be announced in class and on the class web-site. The class web site will be at www.ams.sunysb.edu/~finchs.  

Course Text: Ghahramani, Saeed (2000). Fundamentals of Probability, Second Edition. Upper Saddle River, N.J.: Prentice-Hall.

Examination Requirements

There will be three examinations (two in-class examinations and a final). Each examination is comprehensive. Example problems for examinations will be made available on the class web site. You may use your text and an approved calculator in the examination provided that you permit the proctor to inspect them during the examination. You may also use notes, but these notes must be stapled or taped to the text. Any loose papers will be confiscated. Any tables and graphs that are not in your text but needed to solve problems will be provided. You may not use any other assistance during the examination. Since this course covers material examined in the professional sequence of the actuarial society and is part of standard curriculums developing expertise in financial issues, I will strictly enforce academic dishonesty rules. There are also three two-problem quizzes (February 22, March 15, and April 12). You may use one sheet of notes in the quizzes.


The examination component of your grade, E, will be calculated by the rule E1+E2+Q+EF. Each problem will be worth an equal number of points and will require a numerical answer. The total point value of the examinations will be approximately 1100 points. 

The dates of the examinations are:

1. Thursday, March 1, covering Chapters 1, 2, 3 and 4. Estimated value: 250 points.

2. Thursday, April 19, covering Chapters 1, 2, 3, 4, 5, 6, 7, and 8. Estimated value: 250 points.

3. Final: Thursday, May 10: 11:00-1:30. The final will be comprehensive and will cover Chapters 1-11. Room to be announced. Estimated value: 600 points.

Your examination score X will be the sum of your three examination scores and quiz scores. Each examination is cumulative. 

Lecture Schedule

Handouts will be posted on the course web page. These will be a rough guide to the lecture and will contain the text of the problems discussed in class. It will not contain the solutions. Your standing assignment is to read the material and identify difficulties that you want to have discussed further in lecture.  

Jan 30:

Sections 1.4 to 1.7.

Feb 1:

Sections 2.1 to 2.3. Homework  Chapter One due.

Feb 6:

Sections 2.4 to 2.5. 

Feb 8:

Sections 3.1 to 3. 3. Homework Chapter Two due.  

Feb 13:
Sections 3.4 to 3.5. 

Feb 15: 
Sections 4.1 to 4.4. Homework Chapter Three due.  

Feb 20:
Sections 4.5 to 4.6. 

Feb 22:
Sections 5.1 to 5.2. Two problem quiz: Bayes’ Theorem and conditional probability Homework Chapter Four due. 

Feb 27: 
Review for Examination 1

Mar 1:
 
Examination 1.

Mar 6: 
Examination 1 returned (web page will contain summary statistics); section 5.3. 

Mar 8:
Sections 6.1 to 6.2. Homework Chapter Five due.

Mar 13:
Section 6.3.

Mar 15: 
Sections 7.1 to 7.2. Two problem quiz: Transformation of a univariate random variable, moments of a univariate random variable. Homework Chapter Six due. 

Mar 20:
Spring Recess

Mar 22: 
Spring Recess

Mar 27:
Sections 7.3 to 7.4.

Mar 29:
Section 7.5. 

Apr 3: 
Sections 8.1 to 8.2. Homework Chapter Seven due.

Apr 5:
Sections 8.3 to 8.6.

Apr 10:
Section 8.7.

Apr 12: 
Sections 9.1 to 9.2. Two problem quiz: transformation of bivariate random variables, finding a conditional pdf. Homework Chapter Eight due.

Apr 17:
Review for Examination 2.

Apr 19:
Examination 2 

Apr 24:
Examination 2 returned, sections 9.3 to 9.5

Apr 26:
Sections 10.1 to 10.3. Homework Chapter Nine due.

May 1:
Section 10.4 and 10.5.

May 3:
Chapter 11. Homework Chapter Ten due.

May 8:
Review for final examination

May 10: 
Final examination, 11:00 am to 1:30 pm. 

Problem Assignments

About ten problems will be assigned from each chapter. You may discuss these problems with your fellow students, but your work must be your own. The TA will grade the problems. Each chapter’s problems will be worth 30 points, for a total of 300 points in homework assignments. Problems will be posted on the course web material. Problems denoted with a “*” are bonus problems and will earn you five bonus points each. I may ask you to work the problem for the class if your solution is correct. 

The problems for Chapter One are due on Thursday, February 1. The assignment is:

Page 9-11 problem set: 2, 4, 12, 14, 19*;

Page 23-27 problem set:  2, 4, 10*, 14*, 18, 23, 28*, 29*;

Page 34-35 problem set 3, 4, 12*. 

Extra Credit Projects

Each of you is entitled to submit additional work that I will use in evaluating you. This work can consist of working additional problems, writing a paper, or doing a computer project.  Please see me in my office hours to discuss possible tasks. Do not start an extra credit project without an explicit discussion with me about the task and the amount of credit that completing the task will earn. 

Grading

I will sum the three components (E, H, and X). In general, I will assign grades according to this ranking. A major exception is that a student who has a strong A final will receive an A in the course. Similarly, a student with a strong B in the final will receive at least a B in the course. The principle is that I am more interested in how strong you were at the end of the course than I am in how troubled your start in the course may have been.  

Students with Disabilities

The following statement is inserted in this syllabus as part of official University policy. I will follow the recommendations of the Disabled Student Services office with regard to any student’s situation:


“If you have a physical, psychiatric/emotional, medical or learning disability that may impact on your ability to carry out assigned course work, I would urge that you contact the staff in the Disabled Student Services office (DSS), Room 133 Humanities, 632‑6748/TDD. DSS will review your concerns and determine, with you, what accommodations are necessary and appropriate.  All information and documentation of disability is confidential.”

End of Syllabus for AMS 311

AMS 311

Chapter One

Section 1.1

Review of the development of probability theory: Solving gambling problems is the origin of the equiprobable model theory. 

Axiomatic probability theory developed to deal with harder problems. 

Section 1.2

Sample Spaces

Events: any subset of a sample space

Use of intersection and union to define events of interest

Recall basic set theory algebra: complement,  commutative, associative, distributive laws, De Morgan’s laws. This are illustrated in Venn diagrams. 

Also, 
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Section 1.3

The axioms of probability theory

1. For any event A,
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2. For the sample space S, 
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3. If 
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 is a sequence of mutually exclusive events, then 
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