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Linear Algebra:

The Theory of Matrices and Vector Spaces
Course Syllabus—Spring 2005
An introduction to the algebra and geometry of vector spaces and matrices, this course stresses important mathematical concepts and tools used in advanced mathematics, computer science, physics, chemistry, and economics.  Systematic methods of solving systems of linear equations is the underlying theme and applications of the theory will be emphasized.  Topics of exploration include Gaussian elimination, determinants, linear transformations, linear independence, bases, eigenvectors and eigenvalues.   Conference time will be allocated to clarifying course ideas and exploring additional applications of the theory.  This seminar is intended for students interested in advanced mathematics, computer science, the physical sciences, or economics. 

Level of Course:
Intermediate level. Prior study of Calculus or Discrete Mathematics recommended.

Class Meeting:  
Tu    3:35 PM –5:00 PM, Science Building 104




Th    3:35 PM –5:00 PM, Science Building 104

Instructor:

Daniel King  (You can call me anything reasonable, but I usually 



respond best to the name 'Dan')

Phone:

395-2424 (office phone with voice mail)




(212) 206-6612 (home—please use it responsibly)

E-mail


dking@slc.edu

Office:


121 Science Building  

I strive to provide an office atmosphere in which students feel comfortable discussing their concerns, questions, complaints or kvetches about course material, individual performance, life in general at Sarah Lawrence, whatever.  Students should feel free to seek me out for discussion or help beyond the regularly scheduled conference time. My office houses a sizable collection of popular and textbook mathematics titles which I happily loan to interested students. You are welcome to peruse my shelves for potential readings.

Course Textbook:
Anton, Howard and Chris Rorres, 

Elementary Linear Algebra, Applications Version, 8th Edition.  

Wiley Publishing, 2000.  

ISBN:  0-471-17052-6.  

This excellent text, available in the campus bookstore, will be the primary informational source text for the course.  Additional readings will be provided in class.

Course Readings:
For each seminar meeting there will be an assigned reading from

the course textbook or from a supplemental handout.  As this is a lecture-free course, these readings will form the basis of our seminar discussions.  In preparation for each seminar meeting, students should complete the assigned reading and be prepared to discuss the ideas encountered in class.  See ‘Course Readings and Seminar Exercises’ below for the schedule of readings.  The ability to read mathematics successfully (for deep understanding and long term retention) is a skill that requires significant effort to develop.  It is also a skill that is often not developed in traditional high school courses.  In this course you will have much opportunity and will be given sufficient guidance in developing your mathematical reading skills.

Seminar Problems
Knowledge, understanding and, in particular, an appreciation of the mathematical concepts studied in this course are not gained through osmosis.  In addition to the daily readings, students are required to prepare a collection of topical exercises in advance of seminar meeting.  These exercises—some computational, some theoretical, some open-ended discussion questions—serve to further develop an appreciation and understanding of the course material.  Consult the attached course outline for specific assignments.  These problems will not be submitted, but will form the basis of our seminar discussions.

Problem Sets:
Approximately every other week a collection of exercises in the form of a problem set will be assigned.  Unlike seminar exercises, these exercises are to be formally written up and submitted for evaluation.  Work on problem sets, unlike the seminar problems, is to be completed independently.  Do not discuss these problems with your classmates.  Late work will not be accepted.  However, a one day extension will be granted to any student who requests an extension at least 12 hours in advance of the original deadline.  Extension requests can be presented in person, over the phone, or via email. Except in unusual circumstances, each student will be granted only one deadline extension during the semester.

Conference Work:
Each student in the course will be expected to complete an individual project for conference work.  Individual conferences will be held  biweekly. Student conference work may be dedicated to deeper investigation of a single topic studied in the course, study in a specific branch of mathematics (e.g., statistics or game theory) or some other mathematically-related investigation.  Conference time will also provide an additional, out-of-class opportunity for discussion of ideas generated in seminar.  

Additional Help:
I encourage students who are having difficulty with the course

material to meet with me for individualized help.  Students are also encouraged to develop and maintain an email dialogue with me so that I may provide timely assistance with smaller-scale questions.  

Evaluations:
At the end of the semester an individual course evaluation and course grade will be given to each student. This evaluation will be based primarily on the student’s level of preparation for seminar, contributions to seminar discussion, quality of work on the course’s problem sets and conference project.  There will be no formal examinations in this course.

Attendance:
Both classroom and conference attendance is absolutely mandatory.  Students who miss more than two classes or conferences (without a documented reason) may receive reduced course credit.  Number of classes missed and number of classes with significant tardiness will be indicated on the course evaluation.  If a class is missed, the student is responsible for obtaining class notes and assignments and is expected to be fully prepared for the next class session.   Note:  Except in cases of emergency or a full 24 hours notice, there will be no rescheduling of missed conferences.  However, when unavoidable situations occur, students may request an alternative conference time in advance of the regularly scheduled conference time.

Course Readings and Seminar Exercises

The following represents a tentative schedule of our activities during the semester and is subject to revision.  All changes will be announced in class.  The readings and exercises listed under each seminar are to be read and prepared in advance of the class meeting and will form the basis of class discussion.

Systems of Linear Equations and Matrices
Seminar 1

Course Introduction

No Reading or Exercises

Seminar 2

Reading:  Anton, Section 1.1—Introduction to Systems of Linear Equations

Exercises:  Section 1.1—1. 3bc, 4acd, 5ac, 6, 7, 8, 10, 11, 12, 13

Seminar 3

Reading:  Anton, Section 1.2—Gaussian Elimination

Exercises:  Section  1.2—1, 2, 3, 4, 5ac, 6ac, 7ac, 8ab. 9ab, 10ab, 11ab

Seminar 4

Reading:  Anton, Section 1.2—Gaussian Elimination

Exercises:  Section 1.2—12, 13, 16a, 17, 22, 25, 27

Seminar 5

Reading:  Anton, Section 1.3—Matrices and Matrix Operations

Exercises:  Section 1.3—1, 3abchil, 4abcd, 5abde, 7ac, 9, 10, 11a, 14a, 20, 21abc, 22ab, 27

Seminar 6

Reading:  Anton, Section 1.4—Inverses:  Rules of Matrix Arithmetic

Exercises:  Section 1.4—1b, 2c, 3bd, 4ab, 5, 6a, 7c, 9b, 15, 16, 17, 21, 29, 35

Seminar 7

Reading:  Anton, Section 1.5—Elementary Matrices and a Method for finding A-1
Exercises:  Section 1.5—1, 2, 3, 5ac, 6ac, 7a, 8ab, 9, 15, 18, 19, 20

Seminar 8

Reading:  Anton, Section 1.6—Further Results on Systems of Equations and Invertibility

Exercises:  Section 1.6—1, 3, 12, 15a, 16, 17, 22, 25, 29

Determinants
Seminar 9

Reading:  Anton, Section 2.1—The Determinant Function

Exercises:  Section 2.1—1, 2, 3, 5, 7, 8, 9, 13, 17, 21, 22, 23

Seminar 10

Reading:  Anton, Section 2.2—Evaluating Determinants by Row Reduction

Exercises:  Section 2.2—1b, 2, 3, 4, 5, 8, 9, 12, 13, 15

Seminar 11

Reading:  Anton, Section 2.3—Properties of the Determinant Function

Exercises:  Section 2.3—2, 3, 4abc, 5, 6, 8, 9, 12, 14ab, 15ab, 20, 21, 22, 23

Seminar 12

Reading:  Anton, Section 2.4—Cofactor Expansion:  Cramer’s Rule

Exercises:  Section 2.4—1, 2ab, 3acd, 4, 5, 6, 8, 11, 13, 16, 19, 27, 35

Vectors in 2-Space and 3-Space

Seminar 13

Reading:  Anton, Section 3.1—Introduction to Vectors (Geometric)

Reading:  Anton, Section 3.2—Norm of a Vector; Vector Arithmetic

Exercises:  Section 3.1—1cef, 2cg, 3ae, 4, 5, 6abc, 7, 8, 9, 11, 14 

Exercises:  Section 3.2—1be, 2ac, 3, 4, 6, 8, 12
Seminar 14

Reading:  Anton, Section 3.3—Dot Product; Projections

Exercises:  Section 3.3—1ac, 2ac, 3a, 4ac, 5ac, 6ac, 8, 10, 13, 15a, 18, 22, 25, 26

Seminar 15

Reading:  Anton, Section 3.4—Cross Product

Exercises:  Section 3.4—1abc, 2a, 3a, 4a, 7, 9, 10a, 11a, 13, 15, 25, 35, 36, 37, 38

Seminar 16

Reading:  Anton, Section 3.5—Lines and Planes in 3-Space

Exercises:  Section 3.5—1ab, 2ab, 3a, 4a, 5, 6, 7, 8, 9a, 10a, 11a, 12a, 13a, 15a, 16, 19a, 21, 24, 27, 30, 39a

Euclidean Vector Spaces

Seminar 17 

Reading:  Anton, Section 4.1—Euclidean n-Space

Exercises:  Section 4.1—1abc, 3, 4, 5ab, 6abef, 8, 9c, 10, 11c, 14abcd, 22, 23, 37

Seminar 18 

Reading:  Anton, Section 4.2—Linear Transformations from Rn to Rm
Exercises:  Section 4.2—1, 2ab, 3, 4abc, 5abc, 6ab, 8-19b, 20, 21, 22, 29, 32

Seminar 19

Reading:  Anton, Section 4.3—Properties of Linear Transformations from Rn to Rm
Exercises:  Section 4.3—1, 2abc, 3, 5ab, 6a, 7, 8, 9, 10, 11, 12, 13, 14, 18, 19, 20, 25

General Vector Spaces

Seminar 20

Reading:  Anton, Section 5.1—Real Vector Spaces

Exercises:  Section 5.1—1, 2, 3, 4, 6, 8, 9, 10, 11, 15, 16, 21, 25, 27, 28, 29

Seminar 21

Reading:  Anton, Section 5.2—Subspaces

Exercises:  Section 5.2—1, 2, 4abc, 5abc, 6ac, 7ab, 9ac, 10a, 11ab, 13, 15, 23, 24

Seminar 22

Reading:  Anton, Section 5.3—Linear Independence

Exercises:  Section 5.3—1, 2ad, 3a, 4ab, 5a, 6ab, 7, 10, 11, 14, 23

Seminar 23

Reading:  Anton, Section 5.4—Basis and Dimension

Exercises:  Section 5.4—1, 2, 3, 5, 7, 8b, 9b, 11, 12, 15, 18, 22, 27, 31, 32

Seminar 24

Reading:  Anton, Section 5.5—Row Space, Column Space, and Nullspace

Exercises:  Section 5.5—2b, 3abd, 4, 5ab, 6ab, 7ab, 8ab, 9ab, 10ab, 12a, 15

Seminar 25

Reading:  Anton, Section 5.6—Rank and Nullity

Exercises:  Section 5.6—1, 2ab, 3ab, 4, 5, 6, 7, 8, 16, 17, 18

Eigenvalues, Eigenvectors
Seminar 26

Reading:  Anton, Section 7.1—Eigenvalues, Eigenvectors

Exercises:  Section 7.1—1abef, 2abef, 3abef, 4ab, 5ab, 6ab, 10, 11, 20, 24

Seminar 27

Reading:  Anton, Section 7.2—Diagonalization

Exercises:  Section 7.2—1, 2, 3, 4, 5, 8, 9, 12, 13, 18, 25, 26

Seminar 28

Reading:  Anton, Section 7.3—Orthogonal Diagonalization

Exercises:  Section 7.3—1ab, 2, 3, 4, 6, 14

