Mathematical  Systems
PROGRAM SYLLABUS

Spring 2008

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 (for Linear Algebra), and for Topology and Abstract Algebra, 2 quarters of each.
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, 

Topology

1:15-2:30 Topology 

Workshop; 1:15-4:00 Study 

Groups 1,2,3&4

Wed

Linear Algebra, 

Abstract Algebra

 

Fri

Topology, Linear 

Algebra

All-subjects Workshop; 3:00-

4:00: Study Groups 5&6



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


--Linear Algebra homework is due on Wednesday at 9:30


--Topology homework is due on Friday 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: 
Abstract Algebra
      Linear Algebra    Topology
              Independent Study/Project

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 the spring, students will select areas for independent study, and take responsibility for designing their own curriculum, assigning and completing homework problems, and finishing the quarter with a final project, presentation and/or exam according to their interests and in discussion with faculty.

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:  (additional books may be required for independent study)

Joseph A. Gallian, Contemporary Abstract Algebra, 6th edition
James Munkres, Topology, 2nd edition

David Lay Linear Algebra and Its Applications 3rd edition

Material to be Covered in Spring Quarter:  (tentative)
Algebra:
Chapters 20-23, and selections from 25-33

Topology:
Chapter 4, 11-13 in Munkres

Linear Algebra   Chapters 1-6 in Lay

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
Topology:
Massey: Algebraic Topology: An Introduction



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



Gamelin & Greene: Introduction to Topology

Linear Algebra
Shifrin & Adams Linear Algebra


Strang Linear Algebra and its applications

Subject-by-Subject description of activities:

Linear Algebra: We will have two lectures per week, weekly homework assignments, an in-class midterm and a take-home final exam.  Students may also choose to work on homework assignments in this subject area during the Friday afternoon workshops.

Abstract Algebra: We will complete the Field Theory section of the textbook, and possibly the Simple Groups chapter, prior to the in-class exam in Week 5.  During Weeks 6-10 we will cover a selection of special topics from the final chapters of the textbook.  Students will rotate responsibility for presenting parts of this material, and we will also engage in seminar-style discussions of the topics, and increased workshop time.  We will continue weekly homework assignments, but student presentations of the material and of homework problems during the final Weeks 6-10 will be in lieu of a final exam.

Topology: We will complete Chapter 9, and then cover portions of Chapter 4 and Chapters 11-13.  The only exam in this area will be at the end of Week 7.  During the final three weeks of the quarter we will study as a group a small number of major theorems and examples in topology, using weekly homework, presentation of problems, and seminar-style discussion formats.  These activities will be in lieu of a final exam.

Independent Study: This is defined as any study outside of Linear Algebra, third-quarter Abstract Algebra, and third-quarter Topology.  Students engaged in Independent Study will plan and implement ten weeks of learning activities, within the following structure:

1) For each 4-credit unit, students will participate in a weekly Study Group of about four people.  The goals of the study groups are to (a) Give you a weekly deadline for summarizing your activities and learning for that week (b) Give you a chance to learn something about what other students are learning (c) Allow you to practice communicating about mathematics and hearing feedback on your work (d) Allow me to keep up to date on your progress.

2) Students doing Independent Study are welcome to participate in Friday workshops to discuss their independent work with others.

3) During Week 1, Independent Study students will submit a 10-week plan of what you intend to learn each week, and what reading and homework this will entail (not specific problems, but something like "8-10 problems from Chapter 3").

4) During Weeks 1 and 5, Independent Study students will plan what format they want their final "exam" to take.  This will most likely be in the form of a presentation, poster, paper or possibly an actual exam.  In Week 5 we will establish a schedule for these events to take place in Weeks 9 & 10.

5) During Weeks 5 and 9, I will look over your portfolios to see if you are on track with the plan you have established.  During Week 5 bring your portfolio to your study group so I can look through your work thus far.  At the end of Week 9, submit all your work to date.
Spring Quarter Schedule:
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Wednesday (in Sem 2 E3107)
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Abstract Algebra 9:30-11

Linear Algebra 9:30-11

Topology 9:30-11

Topology 11-12:30

Abstract Algebra 11-12:30 

Linear Algebra 11-12:30

Topology workshop 1:15-2:30

All-subjects Workshop 1:30-4:30

Study Groups 1,2,3,4
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WEEK 1

3/31-4/4

WEEK 2
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WEEK 3
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WEEK  4

 

 

4/21-4/25

Rachel has p.m. faculty meeting.

WEEK 5

No Abstract Algebra Class
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No Topology Class
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Topol.: Plan Wk 8-10 (student-led)

Abstract Alg. Exam 10-12

 (starts at 10!)

Linear Algebra Midterm

 11-12:30

Afternoon: Independent
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2-3:00 1st year student Academic Fair
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Possible jury duty for Rachel.  I will

Topology Exam

 10-12
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 Due by Noon
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Remainder of portfolios due by 5 pm
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6/9-6/13
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