Mathematical  Systems
PROGRAM SYLLABUS

Fall 2009
Program website: http://blogs.evergreen.edu/mathsystems
Program moodle: http://elms.evergreen.edu/course/view.php?id=372

Faculty: 
Dr. Brian L. Walter

E-mail: 
bwalter@evergreen.edu

Office: 
Sem2 C3110

Phone:
(360) 867-5435
Prerequisite:
Two quarters of Calculus (competency up through and including integration).
Credit:
 
16 credits per quarter.  All except seminar credit is upper-division science credit.

Weekly Schedule: 
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Algebra 10-12           

Lib 1412

Analysis 10-12          

Lib 1412

Seminar                      

10-11:30/11:30-1     

Lib 1326

Set Theory 10-12        

Lib 1412

Set Theory 1-3              

LH3

Algebra 1-3               

Lib 1412             

Workshop 3-4:30         

Lib 1005

Workshop 1-2:30      

Lib 1005

Analysis 1-3               

Lib 1412

WEEK 1

Welcome!

9/28 - 10/2

WEEK 2

No AM class

10/5-9

WEEK 3

10/12-16

WEEK 4

10/19-23

WEEK 5

Algebra exam

10/26-30

1-3

WEEK 6

Set Theory exam

Analysis exam

11/2-6

1-3

1-3

WEEK 7

11/9-13

WEEK 8

11/16-20

BREAK

NO CLASS

NO CLASS

NO CLASS

STILL NO CLASS

11/23-27

WEEK 9

Set Theory final

Essay due

11/30 - 12/4

handed out

WEEK 10

Set Theory final

Analysis final

Algebra final 10-12

12/7-11

due 5p

1-3

Potluck/Party 1-3

Portfolio due 5p

EVAL WEEK

Eval conferences

Eval conferences

Eval conferences

12/14-18

Subjects, 

Times, 

Rooms



There will be weekly homework assignments in each subject; homework for a subject is due at the beginning of the morning class for that subject.  Homework and reading assignments will be posted on the program website.
Description:
This yearlong program is an intensive study of several fundamental areas of pure mathematics.  The tentative schedule of topics is:  

FALL: 

Abstract Algebra (Group Theory) 
Set Theory

Real Analysis

WINTER: 
Abstract Algebra (Ring Theory) 
Combinatorics

Probability Theory

SPRING: 
Abstract Algebra (Galois Theory)
Topic TBD

Topic TBD

Our primary goals in this program, aside from absorbing the particulars of the covered subjects, are to develop facility with mathematical syntax and to learn to read and write rigorous proofs.  The pure mathematician's primary tool for establishing knowledge is the proof, so our work will be done almost entirely in that context.  By the end of the program, you will be very comfortable writing solid mathematical arguments to establish your claims.

In seminar, we will also examine mathematics in a historical and philosophical context, asking questions such as: How did mathematics become what it is today?  What is current mathematical practice?  Are mathematical systems discovered or created?  Do mathematical objects actually exist?  What are the connections between mathematics and culture?

The program is designed for students who intend to pursue graduate study or teach in mathematics and the sciences and for those who want to know more about mathematical thinking. 


Book List:  (all books are required)

The first two books in this list are not available at the TESC Bookstore, so you will have to find and buy copies of them on your own.  The third book in this list is a document you can print out from the program website.
Gallian’s Contemporary Abstract Algebra, 6th edition 

Mason, Burton, and Stacey’s Thinking Mathematically
Mahavier & Mahavier’s Analysis [available on the program website]
Enderton’s Elements of Set Theory 

Cupillari’s The Nuts and Bolts of Proofs, 3rd edition 

Davis & Hersh’s The Mathematical Experience 

Hardy’s A Mathematician's Apology 

Material to be Covered in Fall Quarter:  (subject to change)
Algebra:

Chapters 0-11 in Gallian.

Set Theory:
Chapters 1-4, 6-8 in Enderton.

Analysis:
Chapters 1, 2, and 7 (and more if we have time) in Mahavier & Mahavier.

Seminar:
Davis & Hersh, Hardy, and other readings to be handed out.
Group Work and Homework Guidelines:


You are mightily encouraged to work together with other students in the program on your homework.  However, you must write up your homework solutions on your own; if two people turn in identical (identical, not just similar) solutions to a homework problem, they have not followed these guidelines.  Under no circumstances should you copy someone else’s work, though it is fine for you to explain your ideas to each other, even in considerable detail.

Of course, collaborating in any way on exams is unacceptable.  If I catch you doing this, I will kick you out of the program and you will lose all credit for the quarter.  It is far better to lose credit by failing a subject than to lose it by cheating.
Algebra:


Our topic in Algebra for the fall quarter will be Group Theory.  We’ll have two 2-hour Algebra classes per week, with a homework assignment due at 10am each Monday morning.  There will be an in-class midterm on the Tuesday of Week 5 and an in-class final on the Thursday of Week 10.  Your portfolio will consist of your homework assignments (together with any corrections you write after the fact) and your exams.  Your evaluation will reflect the quality of your work on homework and exams.
Set Theory:


We’ll have two 2-hour Set Theory classes per week, with a homework assignment due at 10am each Thursday morning.  There will be an in-class midterm on the Monday of Week 6 and a take-home final due on the Monday of Week 10.  Your portfolio will consist of your homework assignments (together with any corrections you write after the fact) and your exams.  Your evaluation will reflect the quality of your work on homework and exams.
Analysis:


In Analysis, we’ll use a pedagogy called Inquiry-Based Learning [IBL].  Instead of me lecturing, and instead of following a textbook, you’ll work through a sequence of problems, armed only with a few definitions and occasional help from me.  The idea behind IBL is that you will learn the subject best if you create it for yourself rather than being shown how others have done it.  For this reason, it is essential that you not consult other sources (textbooks, web pages, people outside of the program) for help with your Analysis work.  If you need help, ask me (Brian), Taiyo (our TA), or Annie (our dedicated QuaSRC tutor).  However!  You are free to work together with other students in the program.


In class, sometimes I’ll talk a bit about a particular topic, but most of our time will be spent watching students present their solutions (in groups of two or three).  Each student needs to take a lead role in presenting at least two solutions during the quarter.  This will be slow and difficult going at first; that’s an important part of the process.  I promise, though, that it will get easier, and you may well come to enjoy this part of the program best of all.

Each week, you will turn in one problem, chosen by you, following the guidelines for “turn-ins” given in the Mahavier & Mahavier text.  (Note that we will not be giving grades, as the Mahaviers discuss; however, what they say about grades can be translated fairly naturally into discussion of evaluations, and we will follow essentially the same framework.)  Turn-ins are due at 10am each Tuesday.  These should represent your best work, and they will be the most closely read and evaluated work you do in Analysis.
Your portfolio will consist of your turn-ins, your complete solutions to the problems in the chapters we get through this quarter, and your exams.  Your evaluation will reflect the quality of your work on turn-ins, problems, and exams, the quality of your presentations, and the difficulty of the problems you choose to write up for your turn-ins.  

ESP Workshops:


Taiyo will lead two Emerging Scholars Program [ESP] Workshops each week, and you’ll need to attend one of them.  These are group problem solving workshops; they will be fun, and they won’t generate homework that you need to turn in.  However, you will need to do some short readings in the Cupillari and Mason et al texts to prepare for each week’s ESP Workshop.  The ESP Workshops carry one credit, which will be put together with your Analysis credit in your evaluation.

Seminar: 


Please see the Seminar Syllabus for information on this segment of the program.

Attendance and Credit:


I will take attendance at each program meeting, and your credit depends partly on your attendance in class.  If you miss more than a third of the class meetings of a particular kind, you won’t earn that credit.  Credit in each subject is all-or-nothing – for example, you won’t get partial credit in a subject for doing partial work.
Fall Quarter Schedule:
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