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ABSTRACT

The numerical range of a matrix A is the set of all dot products <Ax, x> where x is a unit vector in n dimensional complex space. Like the eigenvalues, the numerical range is a subset of the complex plane. However, unlike the eigenvalues, the numerical range, except for multiples of the identity, will not be a finite set.  In addition to containing the eigenvalues, the numerical range has many interesting properties.  This talk will survey the history of the numerical range, the relationships between the geometric properties of the numerical range and the algebraic properties of the matrix, generalizations, and finally how the speaker uses the numerical range as a research project in his upper level linear algebra class.
About the Speaker
Professor Lautzenheiser received both undergraduate and graduate degrees in mathematics from Indiana University in Bloomington, Indiana.   After receiving his PhD in 1973, he spent two years at Caltech before joining the faculty at Rose-Hulman Institute of Technology in Terre Haute, Indiana.   Although he enjoys all areas of mathematics, his main interests are in linear algebra.  Furthermore, he is always thinking about ways to improve his teaching, and in fact, has been using the computer in the classroom since the days of the Apple II.  When not working on mathematics related activities, you can probably find him in the racquetball court.  
See next page for Additional Invitation and Opportunity 
After DR Lautzenheiser’s talk we shall adjourn to the Math Lounge, TH 248, for refreshments – join us.

At 3:00 PM or so we shall move to the Math Conference Room, TH 255, for a conversation about Laptops in the Classroom.  Professor Lautzenheiser has been a member of the faculty at a leading edge school in using technology, Rose-Hulman Institute of Technology. At Rose-Hulman the faculty have been teaching and students have been learning with Laptops for almost 10 years.

Here are some thoughts on using technology from Roger. 

At Rose-Hulman’s Math Dept we give two part finals in our 6 service courses. We also have, for each of these courses, a list of Maple (the computer algebra system – CAS - used at RHIT) facts and a list of by-hands facts which we cover.  This approach seems to be working out - I haven't heard many Maple or by-hands complaints the last few years.  There were a few disagreements about how to test the by-hands stuff - quizzes, proficiency quizzes, have the Learning Center do it....but we now let the individual instructor in each class decide how to do it.

 

If I were the only person in the mathematics dept and I answered to no other department, here is what I would do.
1) I would require students to have laptops and a CAS. 

2) I would have my laptop/CAS in class everyday and require students to have theirs in class about 1/3 -1/2 of the days. 

3) My in class use would be mostly graphics and files I write to help students learn concepts.

4) The student in class work with CAS would be to work through files I write or to help them with worksheets I expect them to do in class.
5) Most of my quizzes would be without CAS.  I would have a few with CAS to make sure they know the basic syntax.
6) My in class exams would be without CAS.  They could use calculators for number crunching only.  Some exams would be without calculators.  Definitely no books.  
7) The final might be two parts - I haven't decided yet.  If only one part, it would be without CAS.
8) I would have a number of projects throughout the class (one project per two weeks) in which they can use the world, and in particular, strongly encouraged (probably forced in some projects) to use CAS.  These projects would probably be group work. I would expect professional write-ups for all project work.
 

I think that students learn the material better if they know the vocabulary.  To do this, they need to memorize definitions and facts, hence the quizzes and no-CAS exams.  In fact, my feeling is that students feel more comfortable if they actually "know" some facts rather than knowing that they may use books etc to look things up when taking exams.  I could be very wrong about this - it's just my gut feeling, but also verified somewhat by comments on student evaluations. 
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