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Mathematics:

An Indispensable Tool for Living

Center for Continuing Education

Course Syllabus—Spring 2004
This is not your typical math class!  Breaking the modern myth that mathematics is inaccessible, uninteresting and unrelated to reality, this course focuses on both the relevance and value of mathematics in our daily lives.  Valuable mathematical ideas and techniques will be introduced and applied to answer a wide variety of questions.  How are numbers and statistics used, abused and misused in our society?  How can we be better educated consumers of numerical information in our increasingly quantitative world?  How can mathematics be used to help us make enlightened choices in situations of conflict?  What does mathematics have to do with politics, voting, and power?  What role does mathematics play in art and aesthetics?  This course will introduce notions from various branches of mathematics--geometry, statistics, and game theory included--in order to answer these important questions.  This course is open to all Center students regardless of mathematical background.  Individual conference projects will focus on improving students' basic mathematical skills.
Class Meeting:  
Fridays, 1:00 PM –3:00 PM




Times for bi-weekly, individual student conferences to be arranged.

Instructor:

Daniel King  (You can call me anything reasonable, but I usually 



respond best to the name 'Dan')

Phone:

(914) 395-2424 (office phone with voice mail)




(212) 206-6612 (home)

E-mail


dking@slc.edu (I’m addicted to it.  By far the best way to communicate 

with me outside of class and conference.)

Office:


121 Science Building  

Individual conferences will be held at this location.  My office houses a sizable collection of popular and textbook mathematics titles which I happily loan to interested students. You are welcome to peruse my shelves for potential readings.

Course Textbook:
Utts, Jessica, Seeing Through Statistics, 2nd Edition.  Duxbury Press, 1999.  ISBN:  0-534-35786-5. 


Straffin, Philip P., Game Theory and Strategy.  The Mathematical Association of America New Mathematical Library, 1993.  

ISBN:  0-88385-637-9.

Taylor, Alan D., Mathematics and Politics.  Springer-Verlag, 1995.

ISBN:  0-387-94391-9.


Above textbooks will be available in the campus bookstore by January.

Course Readings:
For each seminar meeting there will be an assigned reading from

one of the course textbooks or from a supplemental handout.  As this is a lecture-free course, these readings will form the basis of our seminar discussions.  In preparation for each seminar meeting, students should complete the assigned reading and be prepared to discuss the ideas encountered in class.  See ‘Course Readings and Seminar Exercises’ below for the scheduling of readings.  The ability to read mathematics successfully (for deep understanding and long term retention) is a skill that requires significant effort to develop.  It is also a skill that is often not developed in traditional mathematics courses.  In this course you will have much opportunity and will be given sufficient guidance in developing your mathematical reading skills.

Seminar Problems
Knowledge, understanding and, in particular, an appreciation of the mathematical concepts studied in this course are not gained through osmosis.  In addition to the daily readings, students are required to prepare a collection of topical exercises in advance of seminar meeting.  These exercises—some computational, some theoretical, some open-ended discussion questions—serve to further develop an appreciation and understanding of the course material.  Consult the attached course outline for specific assignments.  These problems will not be submitted, but will form the basis of our seminar discussions.

Problem Sets:
Approximately every three weeks a collection of exercises in the form of a problem set will be assigned.  Unlike seminar exercises, these exercises are to be formally written up and submitted for evaluation.  Work on problem sets is do be completed independently.  These problems (unlike the seminar problems discussed above) are not to be discussed with your classmates.  Late work will not be accepted.  However, an extension will be granted to any student who makes a request at least 12 hours in advance of the original deadline.  Extension requests can be presented in person, over the phone, or via email. Except in unusual circumstances, each student will be granted only one deadline extension during the semester.

Conference Work:
Each student in the course will be expected to complete an individual project for conference work.  Individual conferences will be held  biweekly. In this course students are encouraged to use their conference work in order to improve basic mathematical skills (in arithmetic, algebra, geometry, etc.)  Conference time will also provide an additional, out-of-class opportunity for discussion of ideas generated in seminar.  

Additional Help:
I encourage students who are having difficulty with the course

material to meet with me for individualized help.  Students are also encouraged to develop and maintain an email dialogue with me so that I may provide timely assistance with smaller-scale questions.  

The Division of Science and Mathematics also provides the services of a mathematics tutor at no cost to the student.   Mathematics tutoring is available by appointment only.  Simply call Anthony Schultz at 395-2468 to make an individual or group appointment.

Evaluations:
At the end of the semester an individual course evaluation and course grade will be given to each student. This evaluation will be based primarily on the student’s level of preparation for seminar, contributions to seminar discussion, quality of work on the course’s problem sets and conference project.  There will be no formal examinations in this course.

Attendance:
Both classroom and conference attendance is absolutely mandatory.  Students who miss more than two classes or conferences (without a documented reason) may receive reduced course credit. If a class is missed, the student is responsible for obtaining class notes and assignments and is expected to be fully prepared for the next class session.   Note:  Except in cases of emergency or a full 24 hours notice, there will be no rescheduling of missed conferences.  However, when unavoidable situations occur, students may request an alternative conference time in advance of the regularly scheduled conference time.

Course Readings and Seminar Exercises

The following represents a tentative schedule of our activities during the semester and is subject to revision.  All changes will be announced in class.  The readings and exercises listed under each seminar are to be read and prepared in advance of the class meeting and will form the basis of class discussion.

Statistics (Part I)—Methods of Producing Reliable Information
Seminar 1:  

Introduction to Statistical Thinking

Course Introduction

Reading:  
Utts, Chapter 1—The Benefits and Risks of Using Statistics

Reading:
Utts, Chapter 2—Reading The News

Exercises:
Utts, Chapter 1—2, 3, 10.

Exercises:
Utts  Chapter 2—10, 13.

Seminar 2:  

Designing Surveys and Methods of Sampling the Population

Reading:  
Utts, Chapter 3—Measurements, Mistakes, and Misunderstandings

Reading:
Utts, Chapter 4—How to Get a Good Sample

Exercises:
Utts, Chapter 3—2, 3, 4, 5, 6, 7, 13.

Exercises:
Utts, Chapter 4—1, 5, 9, 11, 21

Seminar 3:  

Designing Good Experiments and Observational Studies

Reading:  
Utts, Chapter 5—Experiments and Observational Studies

Reading:
Utts, Chapter 6—Getting the Big Picture

Exercises:
Utts, Chapter 5—2, 3, 5, 8, 9, 10, 11, 13, 17, 19, 22, 23.

Exercises:
Utts, Chapter 6—None

Statistics (Part II)—Methods of Organizing and Summarizing Information

Seminar 4:

Visual and Quantitative Means for Summarizing Single Variable Data

Reading:  
Utts, Chapter 7—Summarizing and Displaying Measurement Data

Reading:
Utts, Chapter 8—Bell-Shaped Curves and Other Shapes

Exercises:  
Utts, Chapter 7—1, 2, 3, 4, 5, 8, 12, 13, 14, 15, 16, 18, 19, 20.

Exercises:
Utts, Chapter 8—1, 2, 3, 4, 5, 9, 10, 16.

Seminar 5:

Visualizing Relationships between Quantitative Variables

Reading:  
Utts, Chapter 9—Plots, Graphs, and Pictures

Exercises:
Utts, Chapter 9—1, 4, 5, 7, 8, 12

Game Theory—The Mathematics of Conflict and Strategy
Seminar 6:  Introduction to Game Theory

Reading: 
Straffin, Chapter 1—The Nature of Games

Reading:
Straffin, Chapter 2—Matrix Games:  Dominance and Saddle Points

Exercises:
Straffin, Chapter 1—None

Exercises:
Straffin, Chapter 2—1, 2, 3, 6 


Seminar 7:  Games with Mixed Strategy Solutions

Reading:  
Straffin, Chapter 3—Matrix Games and Mixed Strategies

Exercises:
Straffin, Chapter 3—2, 3, 5

Seminar 8:  Applications and Sequential Games

Reading:  
Straffin, Chapter 4—Application to Anthropology

Reading:
Straffin, Chapter 7—Game Trees

Exercises:
Straffin, Chapter 4—1

Exercises:
Straffin, Chapter 7—3, 4, 5

Seminar 9:  The Prisoners’ Dilemma Model

Reading:
To be Announced

Exercises:
To be Announced

Mathematics Topics in Political Theory
Seminar 10:  Voting Structures

Reading:  
Taylor, Chapter 3—Yes-No Voting

Exercises:  
Taylor, Chapter 3—1, 3, 4, 7, 8, 11

Seminar 11:  Measure Voter Power

Reading:  
Taylor, Chapter 4—Political Power (Ignore Sections 4.4 and 4.7)

Exercises:  
Taylor, Chapter 4—3, 5, 6, 7, 8, 16

Seminar 12:  Social Choice Theory

Reading:  
Taylor, Chapter 5—Social Choice  (Only Sections 5.1 through 5.3)

Exercises:  
Taylor, Chapter 5—3, 5, 8, 9, 10.

Mathematical Topics in Art and Aesthetics 

This part of the course is still under construction.  Readings will be taken from handouts.  Topics will include the study of symmetries of space, symmetries of motion, mathematical tilings (wallpaper patterns), and the mathematical art of Escher.

