
Introduction to the Theory of Matrices
Spring 2012 UNT

Math 4450 + Math 5500

 

Lecture: LANG 313,   M W F 11:00--11:50 AM

Professor: Anne Shepler

Office: 471B GAB,   ph:  940-565-4943

Office hours: Mon 10:15--11 and 12--2, Wed 10:15--11, and by appointment

Prerequisite: A solid undergraduate course in linear algebra

Text: 

Linear Algebra, second edition, by Hoffman and Kunze.
(For background review and applications, see free online book 
Linear Algebra by Hefferon at http://joshua.smcvt.edu
/linearalgebra .  Also see Matrix Groups for Undergraduates by
Tapp.)

Email/Web:
"ashepler" then   "@unt.edu" ;
http://www.math.unt.edu/~ashepler/MatrixTheoryS12.html

COURSE DESCRIPTION AND LEARNING OBJECTIVES: 
Introduction to the Theory of Matrices is a second course in linear algebra developing concepts of linear spaces and matrix groups
that pervade mathematics and other sciences: linear spaces and subspaces, transformations, invariant subspaces, matrix groups,
inner product spaces, unitary operators, normal operators, bilinear forms, linear functionals, dual spaces, direct sum
decompositions, Spectral theorems, Riez Representation Theorem.  By the end of the course, students will be able to work in
arbitrary vector spaces, describe the differences between real and complex vector spaces, apply the Spectral theorems, change
bases used to represent linear transformations, and use linear algebra to express geometric ideas.

GRADING POLICY:  Grades are based on 

Homework worth 16%,

Three Exams worth 54% (each worth 18%),

Final worth 30%.

You must take the final exam to pass the course.  Count your points on exams and homework to be sure the totals are correct and
keep a record of all your scores. 

ATTENDANCE:  Students may be dropped for non-attendance after six unexcused absences.

HOMEWORK: Homework is due at the beginning of class.  Come to class with your homework stapled and ready to turn in. No
late homework will be accepted.  Your two lowest homework scores will be dropped.  This includes work you miss due to illness,
family emergency, homework theft, transportation problems, oversleeping, flu, work schedule changes, financial crisis, crazy
roommate, etc.)  During the semester, there may also may an occasional quiz (announced in advance) or special projects.

First homework assignment: Each student must attend 2 math talks offered by the mathematics department BEFORE pre-finals
week: undergrad colloquium, seminar talk, Millican talk, or talk sponsored by the Math Club.  You may also attend mathematics
talks offered by other organizations for credit with instructor pre-approval.  After attending each talk, the student will submit one
page of notes from the talk including the date, title of talk, speaker's name and affiliation.  Talks organized by other organizations
may count with prior instructor approval. No talk-summaries will be accepted after April 30th.
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EXAMS:  Midterms will be Feb 20, March 14, and April 18.  The final exam will be Wednesday, May 9, 10:30--12:30pm.  You 
MUST  take the final exam then.  You may not take the exams on any other days or times.  There will be NO make-up exams.  Plan
your schedule accordingly. In the event of a documentable emergency or illness, contact the professor immediately (BEFORE
the scheduled exam when possible).  

DISABILITIES:  It is the responsibility of students with certified disabilities to provide the instructor with appropriate
documentation from the Dean of Students Office before Feb 1st.  

WRITTEN WORK: Students may discuss problems with others in the course but must write up solutions independently in a way
that shows individual understanding.  In other words: Duplicate solutions earn zero points.  How much detail is required? A student
must provide enough detail so that the solution is clear to an average student in the same course, a student who has read the
problem carefully but does not yet know a solution.  Rule of thumb:  If a fact is "obvious", then it can be proved in one or two
lines, so you might as well include those lines.   In general, proofs without enough detail or with confused steps will earn little or no
credit. 

Employers hire people with mathematical training to communicate sophisticated ideas cleanly, clearly, and concisely.  Show all
your work (in clear steps) on exams and homework.  No (or little) work shown usually earns no credit---even if the answer is
correct.   Your proofs (and solutions) will be graded on the four "C's":  solutions must be clear, concise, complete, and correct.  

EXPECTATIONS:  Students are expected to come to every lecture and come on time.  Plan ahead so you are not late.  Students
are expected to complete the assigned reading and problems before each lecture.  Feel free to bring beverages to class (coffee,
cola, tea, water, etc.) or quiet snacks to help you participate.  Use of laptops/netbooks/personal organizers/cell phones/MP3s
/computers during class is not allowed, as it distracts other students. Please turn cell phones off before entering the classroom.

CHEATING:  Academic honesty is a minimal expectation for this class.  Anyone caught cheating will receive an F for the course. 
Furthermore, a letter will be sent to the appropriate dean who may take further disciplinary action.

Very Tentative Lecture Schedule:   

Week 1:     maps as matrices, vector spaces
Week 2:     subspaces, direct sum decompositions, bases
Week 3:     dimension results, linear maps, dual spaces
Week 4:     null spaces and ranges, cross and dot products
Week 5:     changing coordinates, invertible transformations, operators
Week 6:     polynomials,invariant subspaces
Week 7:     triangular and diagonal transformations, complex vs real spaces
Week 8:     inner product spaces, geometry, orthonormal bases
Week 9:     projections, linear functionals, Riez Representation Theorem
Week 10:   adjoint operators, orthogonal/unitary/Hermitian/normal transformations
Week 11:   unitary representations, reflections, motions of the plane
Week 12:   bilinear (and Hermitian) forms, isometries
Week 13:   Spectral Theorem over the complex numbers, Spectral Theorem over the real numbers
Week 14:   applications of Spectral theorems, decomposition theorem
Week 15:   Cayley-Hamilton Theorem, characteristic and minimal polynomials
Week 16:    Jordan and other canonical forms
Week 17:    catch-up and review
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