Mathematical  Systems
PROGRAM SYLLABUS

Fall 2007

http://www2.evergreen.edu/mathsystems
Faculty: 
Rachel Hastings

E-mail: 
hastingr@evergreen.edu

Office: 
Lab II 3268

Phone:

(360) 867-6151

Prerequisite:
Competency in Calculus up through and including integration, sequences & series.
Credit:
 16 credits per quarter.  Upper-division science credits will be awarded to students whose work is at an upper-division level.
Weekly Schedule:

[image: image1.wmf]9:30-12:30

1:30-4:30

Tues

Abstract Algebra, 

Real Analysis

Seminar

Wed

Proofs/Topology, 

Abstract Algebra

 

Fri

Real Analysis, 

Proofs/Topology

Workshop



There will be weekly homework assignments in each subject; homework for a subject is due at the beginning of the 9:30 class for that subject.  That is:

--Abstract Algebra homework is due on Tuesday at 9:30


--Real Analysis homework is due on Friday at 9:30

--Proofs/Topology homework is due on Wednesday at 9:30

We will begin class on each of these days with discussion of the homework due that day.  Therefore, late homework will not be accepted.  If you do complete a homework assignment late, keep it in your portfolio until the end of the quarter.

Description:
This yearlong program is an intensive study of several fundamental areas of pure mathematics.  The schedule of topics is:  

FALL: 

Abstract Algebra 
      Real Analysis
    Point Set Topology
History of Math


(Group Theory)
    

WINTER: 
Abstract Algebra  
      Real Analysis 
    Point Set & Algebraic
Philosophy of Math


(Ring/Field Thry)


    Topology
SPRING: 
Algebraic Topology

Other topics/projects TBA, with input from the class.
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, which will make you a better writer, a better programmer, a better thinker, and of course a better student of mathematics.

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 by engaging in this type of thinking in a serious way. 


Book List:  (all books are required)
Joseph A. Gallian, Contemporary Abstract Algebra, 6th edition

Stephen Abbott, Understanding Analysis
James Munkres, Topology, 2nd edition
Daniel Solow, How To Read And Do Proofs, 4th edition
Reinhard Laubenbacher & David Pengelley Mathematical Expeditions
Note:  These books are expensive!  However, Gallian, Abbott and Munkres will be among the required texts for Winter quarter as well.

Material to be Covered in Fall Quarter:  (tentative)
Algebra:

Chapters 0-11, 24 in Gallian.

Analysis:
Chapters 1-5 in Abbott.
Topology:
Chapter 1-3 in Munkres
Hist. of Math:
Chapters 1, 3, and 5 in Laubenbacher & Pengelley
Proofs: 

Chapters 1-7 in Solow
Potentially Useful References:  (not required!)

Algebra:  
Fraleigh, A First Course in Abstract Algebra
Childs, A Concrete Introduction to Higher Algebra
Herstein, Abstract Algebra
Dummit & Foote, Abstract Algebra
Analysis:
Reed, Fundamental Ideas of Analysis


Rudin, Principles of Mathematical Analysis
Protter, Basic Elements of Real Analysis
Topology:
Massey: Algebraic Topology: An Introduction


Kahn: Topology: An Introductio to the Point-Set and Algebraic Areas



Gamelin & Greene: Introduction to Topology
Hist. of Math:
Burton, The History of Mathematics



Eves, History of Mathematics
Seminar description:
Our Fall seminar will be on the History of Mathematics, using the textbook Mathematical Expeditions.  The work for the seminar portion of the program will be somewhat different from the other parts of the class.  Although problem-solving, discussion and writing will be significant activities in all subject areas, in History of Mathematics there will be greater emphasis on expository writing, as opposed to writing down mathematical arguments and proofs.  Our seminar meetings will be facilitated by about 3 students each, and will likely involve a combination of all-group discussion, small-group discussion and problem solving activities.  The seminar reading schedule is as follows:
Week 1: Devlin (Introduction, Appendix to Chapter 4, and Chapter 6)

Week 2: Mathematical Expeditions Chapter 1 (1.1-1.3)
Week 3: Mathematical Expeditions Chapter 1 (1.4-1.5)
Week 4: Mathematical Expeditions Chapter 3 (3.1-3.2)
Week 5: Mathematical Expeditions Chapter 3 (3.3-3.5)

Week 6: Mathematical Expeditions Chapter 3 (3.6-3.8)
Week 7: Mathematical Expeditions Chapter 5 (5.1-5.2) 
Week 8: Mathematical Expeditions Chapter 5 (5.3-5.4)
Week 9: Mathematical Expeditions Chapter 5 (5.5)
Student Responsibilities in Seminar:
· Attend and participate in every seminar.  This is crucial to the success of our learning community.
· Read the assigned material carefully before seminar.
· Each week, write a 1-2 page paper, and bring it to seminar to trade with a classmate.  This paper should be an expository essay discussing and clarifying a mathematical issue that came up in the reading.  Most obviously, you can choose an Exercise in the book and write an essay in which you discuss and answer (or partially answer) the question posed in the exercise.  Another possibility is to invent your own question based on the reading, and answer it in essay form.  These papers should be well written and use the standard conventions (like sentences and paragraphs) of expository writing.  If you are aiming to get upper-division science credits in History of Science you need to make sure that you are addressing an appropriately complex mathematical question, but also that your writing is clear and understandable to your peers.
· Facilitate at least one seminar (in a team of about 3 students).

· Write a 4-6 page paper addressing a question raised in the text or an exercise, and which involves research in at least one outside source (the textbook often suggests sources for this purpose).  This paper is due on Tuesday of Week 9 but can be completed much earlier too.

· Be respectful of others’ ideas, and engaged in furthering your own learning and that of others.  Be open to different opinions and approaches, and do what you can to make sure all voices get heard in a balanced way.

Seminar activities:
Seminars will begin with students working in pairs.  You and your partner will trade and read your seminar papers, then provide feedback to one another on what you have read.  To a large extent, other details of our seminar activities will be left to the Facilitators and the class as a whole.  However, since this is an upper-division science program we need to be serious about learning and understanding the often complex mathematics which is discussed in the textbook.  I therefore strongly suggest that some time each week be spent solving problems in small groups.  Student presentations of problem solutions are another possibility, and there should also be time for traditional seminar-style all-group discussion.  I am happy to meet with facilitators before seminar if you’d like to discuss your plan, and I encourage the class as a whole to take part in shaping our seminar time.
Seminar portfolios:

In the Seminar portion of your portfolio, due at the end of the quarter, you should collect all your short seminar papers, plus your longer paper, plus all of the work on problems and other class notes that you have which document your participation in seminar throughout the quarter.
Fall Quarter Schedule:
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