FOUNDATIONS AND STRUCTURES OF MATHEMATICS

MATH 241    COURSE INFORMATION    SPRING 2008
Instructor: Tom Sibley
Office: ENGEL 243 SJU
Ext. 3810
Home: 363‑7359

e‑mail: Thomas Sibley (or tsibley@csbsju.edu)

Text: Sibley, Foundations of Higher Mathematics, Preliminary edition, Hoboken, NJ: Wiley, 2007.  Available in the SJU and CSB Bookstore.

Office Hours: Daily 2:40 – 3:50 PM in S243 (SJU) (except when I have conflicting meetings)

Feel free to set up an appointment for other times or just drop by.

PLEASE COME TO SEE ME.  LEARNING PROOFS DEMANDS HARD WORK.

Proofs are the most characteristic feature of mathematics—no other discipline requires such exacting justification of its results.  Many other disciplines depend on the resulting level of certainty in mathematics as much as its computational power.  Mathematicians take pride in proofs and derive esthetic pleasure and excitement from beautiful proofs.  However, before you can write beautiful proofs, you need first to learn how to write correct proofs, which is the primary goal of this course.  It is no accident that this course carries a Writing Flag: you will write and rewrite many proofs this semester and we will discuss the format of proofs.

Because proofs need to be about something, the content of the course also matters.  We will be learning the basic language and results of formal mathematics, especially set theory.  You have used sets, functions, and other mathematical concepts in earlier mathematics classes.  We will build on your informal knowledge and intuition.  While you need intuition to formulate a proof, a mathematical proof can’t depend only on informal understandings; it requires careful definitions and a deeper understanding of these ideas.  Even so I hope that your mathematical intuition matures along with your proof writing abilities.  In particular, I hope our study of infinite sets at the end of the semester catches your imagination.

Even if many of you do not become professional mathematicians, the apprenticeship of this class (and further mathematics classes) will stand you in good stead.  The ability to prove in mathematics transfers to any area where convincing arguments, careful reading, and clear analysis are required—and these skills are in high demand in many careers.

I look forward to sharing my excitement of mathematics and proofs with you.

“A good proof is one that makes us wiser.” — Yu I. Manin

“Proofs really aren’t there to convince you that something is true—
they’re there to show you why it is true.” — Andrew Gleason

“The infinite!  No other question has ever moved so

profoundly [the human] spirit.” — David Hilbert (1862‑1943)

Objectives:

i) To be able to read, generate, and write proofs.


ii) To understand the definitions, concepts, and theorems of elementary set theory.

iii) To be able to generate examples and counter‑examples.

iv) To appreciate the excitement and beauty of mathematics.

Outline of Material: I would like to address all the material in Chapters 1, 2, 3, 4, 6, 9, and most of Chapter 5.  I currently plan 5 days for Chapter 1, 11 for Chapter 2, 4 for Chapter 3, 4 for Chapter 4, 4 for Chapter 5, 4 for Chapter 6, and 2 for Chapter 9.  (The material of Chapters 1 and 2 will be interspersed some.)  

Distribution of Credit:




Homework

40%


I do not set an absolute scale for 200- and

3 Best Quizzes  
15%


300-level math classes.  However, for

  (Jan. 24, Feb. 5, Mar. 6, Apr. 17)

homework and quizzes I tend to consider 

Test I (Feb. 13)
15%


90% as an AB, 80% as a BC, and 70% as

Test II (Apr. 3)
15%


a C.

Final (May 7, 6 PM)
15%


HOMEWORK:  I firmly believe that mathematics is learned one day at a time.  Do homework faithfully and promptly.  Do the DO problems on your own.  The TURN IN homework is due at the start of the next class after it is assigned, but I will count it as on time the following class.  Late homework will be penalized.  Homework turned in two weeks late will receive little if any credit, except in the case of serious illness.  I grade each proof on a 10-point scale.  (Problems may be worth less.)  I may give occasional extra credit assignments with specified due dates.  

Reading and pre-reading are always part of the homework assignment, and reading any math book requires hard work.  Read with a pencil and paper—jot down your questions, answers, steps to fill in, etc. You will benefit from discussing the reading with other students and with me.  You may need to skip the proofs the first time you read a section.  Make sure you can give examples for each definition.  Reread carefully, including proofs, once you know the main ideas.

REDO POLICY: 

I encourage you to redo any proof receiving less than an 8/10.  I may require you to redo certain proofs.  Non-proof problems are not eligible for redoing.  No redos of redos.  If the redo is a substantial improvement, I will raise the credit I give it, up to a potential 9/10.  You have two weeks to redo a problem once I had it back to you, after which it will not count.

GROUP WORK: Students can benefit tremendously from discussing the text and homework together.  The risk is that some may try to learn passively or worse yet copy others' homework.  You may work together, but you must take the responsibility to learn actively from joint work.  I require you to write up all your homework in your own words.  If two or more students clearly have common proofs, I may reduce the grade on each of their homework papers.

OFFICE HOURS: I expect students in Foundations (and 300-level courses) to use my office hours regularly because a lot of learning happens in this setting.  It is helpful when an entire study group can come in together.  I will model proof formats early on, but I will be asking you to present and discuss proofs in my office as soon as I feel you are comfortable doing so.
QUIZZES: The quizzes test the basic material: definitions, examples, and statements of major theorems. You cannot generate sophisticated proofs without knowing their components solidly.  I will drop the lowest of the four quizzes.  The dates are Jan. 24, Feb. 5, Mar. 6 and Apr. 17.

EXAMS: There will definitely be an in-class part of each exam and possibly a take home portion.  I will require you to generate and write proofs as well as do problems and possibly write essays.  I believe some questions on tests should challenge students beyond the homework and class discussion, although there will be more expected items as well.  On a take‑home exam, you will NOT be allowed to discuss the content of that part of the exams with anyone except me.

CLASS TIME: I like to arrive five minutes before class time to start answering student questions.  I welcome questions at any time about the material we are discussing.  If you are lost during a lecture, ask a question; do not just copy blindly.  I intend to use some cooperative learning approaches during class and presentations and discussions of proofs by students.  I will also expect each student to contribute to developing proofs in class.
BIBLIOGRAPHY: This course introduces a number of interesting areas of mathematics.  The following books, whose call numbers in our libraries are given, go further in these topics.  Of course, there are many other books on these areas with similar call numbers.

Set Theory

QA248. S92 (CSB) Suppes, Axiomatic Set Theory, Princeton, N. J.: Van Nostrand, 1960.

QA248 .D38 (CSB) Devlin, The Joy of Sets, New York: Springer-Verlag, 1993.

Logic

QA9. D37 (CSB) DeLong, A Profile of Mathematical Logic, Reading, MA: Addison Wesley, 1970.

QA9.M4 (SJU) Mendelson, Introduction to Mathematical Logic, N.Y.: Chapman and Hall, 1997.

Foundations of Mathematics

QA9. W58 (both) Wilder, Introduction to the Foundations of Mathematics, N.Y.: Wiley, 1965.


Discrete Mathematics

QA76.9. M35 R66 (SJU) Roman, An Introduction to Discrete Mathematics, San Diego: Harcourt, Brace and Jovanovich, 1989.




Model Theory

QA9.7. D64 (CSB) Doets, Basic Model Theory, Stanford, Calif.: CLSI Publications, 1996.

Number Theory

QA241. N56 (both) Niven, An Introduction to the Theory of Numbers, N.Y.: Wiley, 1960-80.



Miscellaneous

BF45.N7 B94 (SJU) Byers, How Mathematicians Think: Using Ambiguity, Contradiction and Paradoxes to Create Mathematics, Princeton: Princeton University Press, 2007.
QA99.S84 (CSB) Stewart, Letters to a Young Mathematician, NY: Basic Books, 2006.

I look forward to getting to know you and teaching you.  Have a great semester.

FIRST HOMEWORK ASSIGNMENT: Due Wednesday, Jan. 16, 2008.

READ: This handout and pages iii and 3 — 7 in our text.

PRE-READ: pages 11 — 15.

DO: page 7 # 1, 3c, 5a, 6a, 6e, 7e.

TURN IN: page 8 # 3d, 5, 6b, 6f, 7f, 8.

