Math 213W: Annotated Syllabus
Based on the text:  Discovering Mathematics with Mathematica, by Cowen & Kennedy. 

4 hours per week for 4 credits.

Week 1.  Chapter 1. The Josephus Problem.  Students are introduced to Mathematica Programming and then the Josephus problem is used to illustrate the power of the program to solve a concrete problem. Using computer data to make conjectures.   Assignment #1 is given out and students work in class (they won’t yet have gotten Mathematica to install at home) on this assignment.

When they hand in it in, via their computers, the instructor or the lab assistant will go over their answers with them individually to make sure they understand what is required and how to properly express their findings.

Week 2.  Chapter 2. Recycling Numbers: The 3x+1 problem and digit cube sum problems.

Students are introduced to more Mathematica programming techniques and functions in the course of investigating these well-known problems. Ways to present data are discussed including tables and graphing. Assignment #2 on this material is handed out.

Students are again asked to work on it in class and also at home if they have installed Mathematica on their home computer.  Again they hand in their answers to the questions in the form of tables, graphs and well-written English.  They again discuss the assignment with the instructor and lab assistant.

Week 3.  Chapter 3. Mathematical Recursion.  Fibonacci Numbers, Lucas Numbers, Golden Ratio, Tower of Hanoi Puzzle.  More Mathematica techniques are introduced and Assignment #3 is due and gone over with the student.  A discussion of possible topics for the short paper (5 pages) is started and students are advised that the will have to come up with a topic in 10 days, along with a half-page proposal detailing what they intend to investigate.  

Week 4. Chapter 4. Primes and Composites.  Sieve of Eratosthenes, Twin primes and generalizations, Mersenne primes, the Prime Number Theorem.  Assignment #4 is handed out and then discussed individually with the students.  More suggestions are made for possible topics for the short paper and a discussion takes place on what the short paper should contain.  

Week 5. Greatest Common Divisor. The Euclidean Algorithm, Continued Fractions.

Student paper proposals are collected and discussed individually with the students.

Students are told the paper deadline (about 2 1/2 weeks) and are given time in class to start doing their research.  A discussion of what makes a good paper is initiated and the Writer’s Handbook for the course is distributed. Students are divided into small groups and are told they should try and explain their project to the others in their group.

Week 6. Postage Stamp Problems.  

In addition to presenting the new material about half the time this week (2 hrs.) is allotted to allow students to do research for their paper and receive help from the instructor and lab assistant.  

Weeks 7 and 8.  Impartial Games.  Impartial Games are introduced using the examples of Welter’s Game and Cram. The theory behind these games due to Sprague and Grundy is thoroughly explained and then examples are given of coding various games in Mathematica. Students are invited to explore variations of the games introduced or make up their own games.  This often leads to topics for the long paper. Students are given 1 week to submit a one page proposal for their long paper of at least 10 pages.

Week 9.  The students’ proposals for the long paper are discussed individually with them and they are encouraged to start the research in class with help available from the instructor and lab assistant.  Also an hour at the end of the week is set aside for them to meet in small groups(3 in a group) to explain their proposals and methods to each other. An assignment, due next week, is to read the course’s writer’s handbook.

Week 10.  The writer’s handbook is discussed with the group as a whole. Students are given more time to work on their papers. An hour is set aside for them to meet with their group and discuss their projects.  They are told to have 3 copies of a preliminary draft of at least 5 pages ready by next week.

Week 11.  Students exchange preliminary drafts in their groups (each student will get 2 papers to read) and the instructor also gets a copy of each draft.  Students are told to read the drafts for the next class, taking careful notes and to provide constructive suggestions. These written notes are to be given to the writer and to the instructor.  These are shared and the instructor and lab assistant are available to see that the process is productive. Full first drafts are due the following week.

Week 12.  Drafts are handed in to the instructor and members of the student’s group at the first meeting of week 12. Students are told to pretend that they are editors of a journal and to provide specific feedback that will help prepare the papers they have received for publication. The second meeting is devoted to discussion of the drafts in the small groups and the instructor also gives written feedback on the drafts that is also discussed in each group. Finally papers are due in one week.

Week 13. Students turn in their papers and are told to start preparing their 15 minute talks which will take place during the 15th week – exam week.  The instructor illustrates what a good presentation should contain, how much to put on a slide, etc, and the students start preparing their presentations. 

Week 14.  Students practice their presentations with members of their group and provide constructive suggestions for each other.

Week 15. Students give their talks and the student audience is required to fill out a (instructor) prepared comment sheet for each.  Students get their final papers back with instructor’s comments and grade.

