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As If We Didn't Have Enough Problems Already...

The annual NCS problem-solving contest will take place this year on Saturday, November 14 from 9 am to noon. As
in past contests, participants will work in teams of up to three on ten problems, which are usually at a wide range of
difficulty levels. Although there will likely be more than seventy teams competing from around the region (there may
even be  some in  Canada),  our  part  of  the  contest  will  take  place here  on campus.  If  you  are interested  in
participating, please let  Eric Egge know who will  be on your team by Thursday, November 12. If  you want to
participate but don't have a team, let Eric know that too (the sooner, the better!) and he might be able to help you
find others an with whom you could form a team.

Special Edition: What's the Math and Stats Department Teaching

Next Term?

Have you checked your registration number yet? Made a list of classes you're hoping to take next term? Let the
course descriptions below guide you into an adventerous winter term within the Carleton Department of
Mathematics and Statistics! There's something for everybody, from probability to abstract algebra and from
differential equations (which may be called ordinary but are, in fact, truly neat) to a 10-week lecture series by the
Carleton faculty-- find out more below.

Math 206: A Tour of Mathematics

Instructor: Many of us

Time: Fridays only, 6a (3:30-4:30)

Are you considering a math major, but wondering just what will follow after all the calculus and linear algebra, or

where the frontiers of mathematical knowledge are to be found? Are you already a major who would enjoy some



fresh perspectives on, and new insights into, your chosen subject? Come join us for a series of lectures on a

variety of mathematical topics, with emphasis on exciting ideas, concepts and results rather than on systematic

coverage of any particular subject (we have other courses for that). Although this course has been offered yearly,

there should be no overlap in lectures with last winter's offering, so you can "repeat" once if you took the 2015

Tour.

Math 236: Mathematical Structures

Instructor: Deanna Haunsperger

Time: 3a

Prerequisite: Math 232 or permission of the instructor

The great architectural wonder that is mathematics cannot be built up without mathematical clay (logic, axiomatic

systems, set theory, and algebraic structures) or without mathematical tools (techniques of proof and problem

solving). You'll get your hands dirty with these and more while building or strengthening your own mathematical

foundation in preparation for the edifice of higher mathematics. Along the way we'll have some fun asking and

answering many questions: Is there just one infinity? What's the biggest set possible? How many crayons does it

take to color a map?

Math 241: Ordinary Differential Equations

Instructor: Allison Tanguay

Time: 5a

Prerequisite: Math 232 or permission of the instructor

Differential equations are how mathematicians (and physicists, chemists, biologists, engineers...) understand and

describe physical processes. In this course we will study ordinary differential equations from both a practical and

theoretical point of view. We will see how mathematical models are developed from natural laws and used to study

physical systems, including classical examples such as falling objects, mass-spring systems, and predator-prey

models. Using ideas from calculus and linear algebra, we will develop methods for solving these equations when

we can, and learn how this can help with equations we cannot solve. In fact, most differential equations cannot be

solved explicitly in terms of known functions, so we will develop techniques for qualitative analysis and numerical

approximation as well. We will begin to see that mathematicians approach ordinary differential equations using a

combination of theory, computer computation, and computations by hand, as we will in this course.

Math 245: Applied Regression Analysis

Instructor: Katie St. Clair

Time: 2a

Prerequisite: Math 215 or 275

Model building is a fundamental idea in statistics. In an intro stats class you learned some basic techniques for

modeling a response as a linear function of one explanatory variable (simple linear regression). In this second stats

course you will learn more advanced techniques for building regression models that can include many explanatory

variables (multiple regression) or a categorical response (logistic regression). We will apply these techniques to

explore how air pollutants might affect mortality, whether sex plays a role in determining a worker's salary, and how

a regression model predicted a national tragedy. This course emphasizes model building and checking techniques

and statistical writing. We will meet in a lab and use the free statistical software R. As the title suggests, this is an

applied course so you will be working with new data sets each week, and you can expect to be a seasoned R user

by the end of the term!

Math 265: Probability

Instructor: Laura Chihara

Time: 4a

Prerequisite: Math 211

If the "immortal monkey" randomly strikes keys on a keyboard for eternity, what is the probability that it



will eventually produce the complete works of Shakespeare? If in a small town, out of 12 accidents that

occurred in June 1986, four of them occurred on Friday the 13th, would this confirm your hunch that "13"

is unlucky?

Probability is a fundamental branch of mathematics and is the foundation for all methods of statistical

inference. In this course we will use the tools of counting and calculus to model random events, compute

probabilities and have lots of fun with balls in urns, poker hands, and coins and dice (fair or otherwise).

Math 275: Introduction to Statistical Inference

Instructor: Bob Dobrow

Time: 3a

Prerequisite: Math 265

Last year, in exit interviews with Carleton seniors, a common statement by math majors was "I wished I had taken

statistics." For those of you who have taken Probability, now is your chance! Statistics can be thought of as the

science of data, and statistical inference uses the tools of calculus and probability to draw conclusions from data

about real-world problems. In statistics we start with data (samples) in order to understand an underlying uncertain,

and even unknowable, process or population. In statistics we infer results based on the available data, which are

often messy, incomplete, and ambiguous. The German poet Johann Wolfgang von Goethe once wrote: "All theory

is gray, my friend. But forever green is the tree of life." In this class, we will explore case studies (green and

otherwise) drawn from the environment, politics, public health and biology, and other disciplines. The statistical

software language R will be introduced and used throughout. Note that Math 275 is offered this year in both Winter

and Spring Terms.

Math 280: Statistical Consulting

Instructor: Laura Chihara

Time: Thursdays only, 2/3c

Prerequisite: Math 245

Students will work on data analysis projects solicited from the local community. We will also cover the fundamentals

of being a statistical consultant, including matters of professionalism, ethics and communication.

Math 331: Real Analysis II

Instructor: Gail Nelson

Time: 4a

Prerequisite: Math 321 or permission of the instructor

Now that you have mastered the ideas behindÂ e-dÂ proofs it is time to take advantage of your new skills. In this
course we will delve even deeper into the notion of integration. Specific topics will include Lebesgue measure, the
Lebesgue integral, an introduction to general measure theory, and Banach and Hilbert spaces. Not only is this your
chance to "integrate" your knowledge of functions, it is also an opportunity to better your understanding of the legal
interchange of limit operations. And, of course, the Cantor set will make an appearance!

The flavor of the course will be similar to a graduate-level course in analysis. If there is a possibility that you are
headed for graduate school in mathematics or a related field, this course comes highly recommended.

Math 332: Advanced Linear Algebra

Instructor: Mark Krusemeyer

Time: 5a

Prerequisite: Math 236 or permission of the instructor

Although you have seen linear transformations, matrices, determinants and vector spaces in Math 232, after a bit of
review we'll quickly go beyond the material of that course as we investigate those concepts further. For example,



suppose there is no diagonal matrix for a linear transformation (either because some of the eigenvalues aren't real,
or because an eigenvalue is repeated and there aren't "enough" eigenvectors for it). How nice a matrix can you still
get, if you insist on real entries? How about if your original matrix has rational entries, and you insist on rational
entries? We'll likely do some "complex" linear algebra as well, including the study of unitary and Hermitian
transformations, and as time permits we may look at such topics as infinite-dimensional vector spaces (important in
physics) and quadratic forms (which show up in several parts of mathematics, including topology). There are
definitely more good topics than we will have time for, and you may end up exploring some topic with a partner
instead of taking a final exam.

Math 331: Abstract Algebra I

Instructor: Eric Egge

Time: 2a

Prerequisite: Math 236 or permission of the instructor

Abstract Algebra (not to be confused with elementary algebra, which you studied in high school or before) is a pillar
of pure mathematics which supports a large body of work both within and outside of mathematics. Although most
topics in abstract algebra were first studied for their intrinsic interest, ideas and results from the subject have also
been applied in theoretical physics, in the design of error-correcting codes, in quantum chemistry, and even in the
study of symmetry and artistic patterns like those in Escher's "Regular Division of the Plane'" drawings. In this
course we will study groups, rings, and fields, which generalize ordinary arithmetic systems like "clock arithmetic",
matrix multiplication, permutations, and the set of real numbers, in the same way that abstract vector spaces
generalize R^n. Along the way we'll see how a few simple axioms can give rise to a remarkably rich theory and a
zoo of fascinating examples.

Problems of the Week

This is a special edition, so there are no problems this week! However, if you're interested, take a peek at last
week's problems or even some from further back-- there are several back issues out near the whiteboard on the
second floor of the CMC.
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