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About the Talk: Periodic functions with a 

relatively small number of energetic Fourier 

coefficients appear in many applications including 

communication protocols, image processing 

problems, and numerical methods for solving some 

partial differential equations. In this talk we will 

discuss algorithms for recovering such functions 

more quickly than 

possible via traditional discrete Fourier transform 

methods.  In the process we will encounter world 

war two history, number theory, combinatorics, 

error correcting codes, and approximation theory. 

About the Speaker: Mark Iwen was born in 

Wisconsin, and has a B.Sci. degree from the 

University of Wisconsin – Milwaukee in both 

Mathematics and Computer Science. While an 

undergraduate he took several semesters off to 

work in the Applied Research and Electrical 

Systems Software Design departments at Hamilton 

Sundstrand Aerospace. He earned his Ph.D. in 2008 

from the University of Michigan in Applied & 

Interdisciplinary Mathematics. From September 

2008 through August 2010 Dr. Iwen was a 

postdoctoral fellow at the Institute for Mathematics 

and its Applications (IMA) in Minneapolis, MN. 

He has been a visiting assistant professor at Duke 

University since September of 2010. His research 

interests include signal processing, computational 

harmonic analysis, algorithms, scientific 

computing, and analysis of high dimensional data 

sets.  

Lunch: Dr. Iwen is available to go to lunch with 

interested students the same day.  If you are 

interested, please e-mail Professor Ziegler-Graham 

(kziegler@stolaf.edu). 

 

2012 MAA T-Shirt Design Contest 
There are two t-shirt design contests that you can 

participate in.  One is for the national MAA, and 

the other is for the St. Olaf Chapter.  If you have a 

t-shirt design that you would like to see at St. Olaf, 

please e-mail Amanda Elling (elling@stolaf.edu) 

before Spring Break.  Do you want your 

mathematical creativity featured at the MAA 

MathFest 2012, August 2 – 4
th
 in Madison, 

Wisconsin?  The winner receives bragging rights 

for a year, two of the designed t-shirts, recognition 

at MathFest 2012, on the MAA website, and in 

MAA FOCUS newsmagazine!  The rules can be 

viewed at 

http://www.maa.org/membership/tshirt_contest.htm

l .  These have to be submitted by an MAA 

member, so you will have to contact a teacher to 

submit it for you. 

 

Seeking Actuarial Analyst 
Van Iwaarden Associates is seeking qualified 

candidates for an entry-level actuarial analyst 

position. The analyst will be working on a variety 

of retirement-related projects, with a focus on IRS-

Title:   Interpolation with Sparsity 

Assumptions:  From Syphilis Testing to 

Sparse Fourier Transforms  

Speaker:  Dr. Mark Iwen 

Date:   Thursday, March 15th  

Time:   2:30pm 

Location:  RNS 310 

 

 

 

mailto:kziegler@stolaf.edu
mailto:elling@stolaf.edu
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qualified retirement plans (e.g., 401(k), profit 

sharing, and defined benefit) and retiree medical 

plans. The position will require excellent analytical 

and problem-solving skills, as well as great 

communication abilities. Previous actuarial 

experience (e.g., internship or exams) is a plus, but 

not required.  

Van Iwaarden Associates is one of the leading 

independent actuarial firms in the upper Midwest. 

We help companies and public entities create, 

manage, and improve their employee retirement 

plans. We operate a flexible working environment 

with a focus on keeping our employees and clients 

happy. More information can be found at 

www.vaniwaarden.com.  

Contact: Please send resumes to Mark Schulte at 

marks@vaniwaarden.com 

MSCS Recital 
The MSCS Recital is coming up in early April, 

Wednesday, April 4th to be exact.  The recital is an 

annual recognition of the talent, of all types, of the 

members of the MSCS community.  Faculty and 

students with perform, together and separately, for 

a couple of hours in the evening.  Anyone 

associated with MSCS is welcome to participate, as 

a performer or an observer.  We will gather at 

7:00pm in Ytterboe Lounge. 

As with most MSCS events, there will be food 

and drink, but this event features homemade food 

offerings, not Bon Appetit fare.  If you are 

interested in performing, please contact Steve 

McKelvey (mckelvey@stolaf.edu). 

 

MSCS Progressive Dinner 
A progressive dinner for students to dine in 

MSCS faculty homes is being organized for mid-

April.  Groups of six students will travel from 

faculty home to faculty home, being at a distinct 

location for each of three courses: appetizers, 

entrees and desserts.  The event is scheduled for 

Saturday evening, April 14th, from 4:00pm to 

7:00pm. 

We realize that our event is the same evening 

as the President's Ball.  The dinner should end in 

time for you to attend both.  In fact, the dinner 

might be a nice pre-Ball event--please feel free to 

wear your Ball attire to the dinner. 

 

If you are interested in participating in this 

event, organize a group of six MSCS students and 

fill out the application available on-line at: 

http://www.stolaf.edu/people/mckelvey/PDapplicati

on.pdf 

Applications are due in Donna Brakke's office 

(Math 307) by 3:00pm on Wednesday, April 4th, 

right before Easter Break. 

If you have any questions, please contact Steve 

McKelvey (mckelvey@stolaf.edu). 

 

Advanced MSCS Classes: 

Fall, Interim, and Spring 
It’s that time of year again to start thinking about 

what you would like to take next year.  Pay 

attention to any of the prerequisites for these 

classes.  If you have any questions please contact 

the professor.  The following classes and 

descriptions are not exhaustive, so please see the 

professor or course catalog for more information.    

 

Fall 2012: 
CS 241: Hardware Design (Brown) 

CS 336: Logic Programming (Allen) 

Math 348: Topology (Zorn) 

Math 384A: Seminar: Methods of Applied  

Mathematics (Vandiver) 

Math 384B: Seminar: Mathematics of Finance  

(McKelvey) 

Math 396: Directed Undergraduate Research  

(Humke) 

 

Interim 2012: 
CS 284: Mobile Computing Apps (Brown) 

Math 356: Geometry (Matsuura) 

Math 382: Game Theory OR Cryptology (Smith) 

Math 390: Practicum (Vandiver/McKelvey) 

 

Spring 2012: 
CS 300: Parallel and Distributed Computing  

(Brown) 

IS 201: Power Computing in All Disciplines  

(Brown) 

Math 340(A/B): Complex Analysis (Hanson/Zorn) 

Math 352(A/B): Abstract Algebra II (Dietz) 

Math 394: Seminar: Partition Theory (Garrett) 

 

 

http://www.vaniwaarden.com/
mailto:marks@vaniwaarden.com
mailto:mckelvey@stolaf.edu
http://www.stolaf.edu/people/mckelvey/PDapplication.pdf
http://www.stolaf.edu/people/mckelvey/PDapplication.pdf
mailto:mckelvey@stolaf.edu
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Fall 2012 

CS 241: Hardware Design 
We’re in the Information Age, made possible by the 

invention of com- puter hardware. How can some 

wires and transistors (like primitive switches) be 

connected together to create a “thinking” machine? 

This is the central question in Hardware Design, CS 

241. We start just above the transistors, showing 

how to create “gate” circuits that can perform 

simple logical operations like AND and OR; then 

we describe how to use those gates to create adders, 

encoders and decoders, memory, etc.; then we talk 

about how to use these to design CPUs, which are 

circuits that can carry out instructions; then we 

study the languages “understood” (carried out) by 

CPUs. We also briefly discuss computer networks, 

define many general terms and concepts about 

computing, and look into on multi-core computing 

and other new trends in computer design that are 

changing the very nature of computer software. CS 

241 provides useful background in computing 

notions that come up every day, and serves as a 

prerequisite for other CS courses as well as being a 

fine standalone course on its own for people 

interested in knowing about how computers work, 

now and in the future. 

Prerequisite: CS 121, or permission of 

instructor. Counts towards a CS major. 

 

CS 336: Logic Programming 
The majority of times when people interact with 

computers, mobile phones, and electronic 

notebooks, they express what they want to do by 

asking questions, stating connections, and 

responding to suggestions.  This way of interacting 

with computer and computing devices is called 

declarative.  In this course students learn a style of 

programming called declarative where a program is 

a data base of information and relationships related 

to this information.  The user of this technology 

then asks questions and the program deduces 

answers from the information and relationships.  

This kind of programming is widely used in 

artifficial intelligence, data bases, automatic 

deduction, problem solving using constraints and is 

based on first order predicate logic. Topics include 

declarative programming, Horn clauses, declarative 

and procedural semantics of logic programs, 

relations, clauses, goals, backtracking, and 

resolution.  The main emphasis is on writing 

programs for applications.  Programming projects 

and exercises use Prolog, the most significant logic 

programming language. Prerequisites: CS253 or 

CS276 or permission of instructor.  This course 

would be suitable for students majoring in 

mathematics.  Check with the instructor. 

 
Next Fall the MSCS Department is offering two 

sections of Math 384, Topics in Applied 

Mathematics.  Each section will have its own topic. 

 

Math 384A: Methods of Applied 

Mathematics 
Are you interested in learning some of the various 

tools used in the field of Applied Mathematics? A 

special topics seminar taught by Dr. Vandiver in 

the fall will introduce students to key ideas in 

mathematical methods and modeling, with 

examples from biology, chemistry, physics, and 

engineering. We will discuss dimensional analysis 

which is used to find relations among physical 

quantities by using their dimensions. It's a simple 

and powerful tool. For example, dimensional 

analysis can be used to estimate the energy released 

in an atomic bomb explosion. Another tool that we 

will study is calculus of variations which involves 

maximizing or minimizing a function of functions, 

e.g. finding a minimal surface or determining the 

trajectory of fastest travel. I will also introduce 

integral equations and continuum mechanics. 

Completion of Math 230 (Differential Equations I) 

is required, and this course counts as a sequence 

with Math 230. Contact Becky Vandiver at 

vandiver@stolaf.edu with any questions! 

 

Math 384B: The Mathematics of Finance 
Can mathematics be behind a social catastrophe?  

Some say the current economic downtown, 

exemplified by the turmoil in the housing and 

financial markets, is an example of just this 

phenomenon.  One version of the story is that huge 

investment banks and other institutions hired 

mathematicians to define and model the behavior of 

exotic financial instruments, things like futures 

contracts, put and call options (both naked and 

married), credit default swaps, mortgage backed 

securities, etc.  Simple versions of these 

instruments have been around for a long time, but 
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new ways of packaging and marketing them sprang 

up in the 90's and 00's.  The modelers based their 

work on certain assumptions, but their models 

ended up being applied to situations in which the 

assumptions didn't hold.  We've all seen the 

consequences. 

A key challenge for financial institutions is to 

determine the "fair price" for these complicated 

investments.  The mathematics behind this 

determination is tricky and fascinating.  The goal of 

this 300-level seminar is to understand both these 

exotic financial instruments and the mathematics 

behind their valuation.  This course is NOT about 

accounting, determining monthly loan payments, 

determining how to meet retirement, home down 

payments or other personal goals, or setting 

financial reserves for banks, insurance companies 

or other financial institutions. 

Students enrolling in this class should have two 

200-level math courses under their belts.  Calculus 

is essential, some experience with probability will 

be helpful but not required.  No formal background 

in corporate finance or investing is expected. 

Non-negotiable currency will be minted for 

"cash" transactions and other investments created 

for and traded in the course's faux financial 

market.  This currency will be backed by 

homemade chocolate chip cookies.  Contact Prof. 

McKelvey with any questions about the course, or 

the cookies. 

Math 396: Directed Undergraduate 

Research 
Want to try your hand at doing a bit of research 

while getting credit at the same time?  If so have a 

look at Math 396, Directed Undergraduate 

Research for the fall. This fall, Paul Humke will be 

mentoring the projects and already has several 

possibilities identified in fractal analysis, 

dynamical systems and real analysis. He'll have 

more by fall, too. Moreover, if you have particular 

topics you're interested in, he'll be very open to 

adding those to the list. 

The class is kept small so that there will be 

plenty of one on one time to work with each 

research group. This class is not just for 

those with the most mathematics courses under 

their belt, but is designed for students who are 

thinking about a professional career 

(pure or applied) involving some mathematics 

research and have completed Math 244. 

Interested? Send Humke an email 

(humkep@gmail.com) and include a paragraph 

about yourself and interest in the class, a current 

degree audit, and the name of a mathematics prof 

who you've had recently. Easy to do, 'could lead to 

a great term. 

Interim 2013 

CS 284: Mobile Computing Applications 

(MCA) 
(Formerly Client-Server 

Applications (CSA)) Interim 2013 (Note change in term) 

Facts: In 2011, there were nearly 6 billion 

mobile cellular subscriptions, worldwide – that’s 

87% of the world’s population. Three-quarters of 

those subscriptions are in developing nations (79% 

of the population of those nations) [Source: 

International Telecommuncation Union, Nov 2011; 

google “itu key telecom”]. 

The January 2013 offering of CS 284 will 

emphasize Mobile Computing Applications for 

the Android platform, which currently leads the 

smart- phone market by a factor of two. The 

first portion of the course will in- troduce Java 

programming (including Java basics, Swing 

graphics, network programming, and thread, using 

the popular Eclipse development environ- 

ment), as well as XML, SQL Databases, and Java 

interfaces to SQL and XML. After developing 

those background skills, the MCA course will shift 

to an Android development environment for team 

projects to create mobile applications, using an 

Agile software development methodology 

(commonly used in industry). Note: This new 

version of CS 284 includes largely the same 

background (Java, etc.) as before; the primary 

change is building Android applications instead of 

client-server applications. 

Prerequisite: CS 251, or permission of 

instructor. Counts towards a CS major. 

 
Kay Smith will be offering a 300 level course 

during January.  She is considering two possible 

topics.  If you would be interested in taking either 

one or both of the following, let her know your 

preferences by e-mailing smithk@stolaf.edu. 

 

 

mailto:humkep@gmail.com
mailto:smithk@stolaf.edu
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Math 382: Cryptology 

Cryptology involves making and breaking secret 

codes.  Historically, cryptology was important in 

military and diplomatic affairs.  While these 

applications remain important today, cryptology 

also underpins secure electronic communication. In 

this course we will study a variety of methods for 

creating secret messages and deciphering them and 

the mathematics on which they are based.  We also 

will cover topics related to computer security 

including digital signatures and read a history of 

cryptology.   Prerequisites: Math 238 (Number 

Theory) or Math 252 (Astract Algebra I).  For 

purposes of the IMAP, this course can form a 

sequence with either of the prerequisites.  

 

Math 382: Game Theory 

Game theory studies situations of competition or 

conflict between two or more parties.  Game 

theorists consider both non-cooperative games, 

where the parties to the conflict make decisions 

unilaterally, and cooperative games, where parties 

can negotiate.  We will study the mathematics of 

game theory as well as applications to economics, 

political science, biology and other areas.  This 

course will be more mathematically sophisticated 

and cover a wider range of applications than the 

Game Theory course offered by the Economics 

Department at St. Olaf.  Prerequisite: Math 220 

(Linear Algebra). 

 

Spring 2013 

CS 300, Parallel and Distributed Computing 

(PDC)  
(Former title: Parallel Computing Systems (PCS))  

In less than a decade, the nature of computing has 

suddenly changed: now it is no longer possible to 

buy computers without multiple cores (circuits 

capable of running programs), with more and more 

cores over time; and cloud computing services and 

techniques have enabled thousands of compa- nies 

and ordinary individuals to program with vast 

amounts of data in reasonable amounts of time. 

This course focuses on principles and current-day 

practices in parallel computing (e.g., multi-core) 

and distributed computing (e.g., cloud and Beowulf 

cluster computing), with an eye towards future 

trends. The PDC course also features numerous 

program-design patterns used by professionals for 

creating parallel and distributed software, and 

incorporates applications to real-world problems. 

The goal: provide the best available one-course 

preparation for a lifetime of computing that will 

inevitably involve parallel and distributed 

computation. 

Prerequisite: CS 251, or permission of instructor. 

Counts as a “Systems” core course in the 

CS major. 

 

IS 201, Power Computing in All Disciplines 

(HiPerCiC) Spring 2013 
The second of two planned offerings of Power 

Computing in All Disciplines (HiPerCiC) will 

occur in Spring, 2013. This project-based course 

teams up CS students with non-CS students 

to produce custom applica- tions that will make a 

difference for folks in other fields on campus. 

The current offering (Spring 2012) includes five 

applications in the domains of Linguistics, 

Psychology, Finance/investments, Mathematics, 

and Environ- mental Science; the Spring 2013 

offering will include some of these plus new 

applications in other domains. In a typical project, 

one or two students in the “domain” (who need not 

know any CS) will work with a professor in that 

domain and with CS students, in order to create 

useful web applications in that domain, working 

from the HiPerCiC framework (created by St. Olaf 

summer research students). Every person brings 

different strengths to the collaborative team. Prof. 

Brown would be glad to discuss the possibilities 

with anyone who is interested. 

Prerequisite: Permission of instructor. This course 

counts as an elective for the CS major 

(for the CS students), and carries WRI credit. 

 

Math 382 Topics in Combinatorics: 

Partition Theory and Special Functions 
Professor Garrett will be offering a special 300 

level course in partition theory next spring.    The 

course is open to all students with the appropriate 

prerequisites and a brief description can be found 

below.  For more information, please email Prof.  

Garrett at garrettk@stolaf.edu. 

 

A partition of a positive integer is a way of 

breaking that integer up into a sum of smaller 

mailto:garrettk@stolaf.edu
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parts.  For example, 3+2+1+1 is a partition of 7.  In 

this course we will study the beautiful theory of 

integer partitions.  We will cover graphical and 

analytical representations of partitions (Ferrers 

shapes and Generating Functions).  We will 

discuss  partition theorems from the Euler 

Pentagonal Number Theorem to the modern theory 

of Lecture Hall partitions.  The course will allow 

students to experiment and make conjectures about 

partitions then learn new combinatorial techniques 

to prove partition theorems.  We will also study the 

connection between partition and special 

functions.  A curious mind and Math 244 (Real 

Analysis) are prerequisites for the course. 

 

Editor-in-Chief:  Josh Jacobson 

Faculty Advisor: Peter Blanchard 

Mess Czar:   Donna Brakke 

If you would like to submit an article or math event to be 

published in the Math Mess, e-mail jacobsoj@stolaf.edu. 


