Math 220S:  Logic, Sets & Relations, Spring 2009
Professor:  Dr. Barbara Wahl

Email:  wahl@hanover.edu

Office:  Fine Arts 137 (x 7326)
Course Information Online:
Course assignments and handouts can be found at http://vault.hanover.edu/~wahl
Follow the link for Math 220S near the top of the page.
Course Prerequisites:
This course is designed to be a sophomore-level course with no prerequisites except a desire to improve one's reasoning skills and one's ability to read and write mathematics and other symbolic languages.  That said, it is fairly “hard core” mathematics, and is one of the requirements for a math major.  
Please consider other options if you simply need to satisfy your Abstraction and Formal Reasoning requirement.  This course will be challenging!  If you do not enjoy mathematics, this is not the course for you.

Course Goals:

Students should acquire the following skills:

· Know how to make sense of an abstract definition by analyzing it carefully and constructing helpful examples.

· Know how to make sense of a mathematical statement, and be able to bring to bear a variety of strategies for constructing its proof.

· Be able to recognize a rigorous proof when they read one, and be able to pick out the weak spot(s) in a less rigorous argument.

· Be able to write proofs in a clear, concise manner using correct English and mathematical grammar.

· Be able to present and defend a proof to a group of their peers.

· Acquire core knowledge of concepts in areas which are fundamental to all of mathematics:  logic, sets, relations, and functions.

Students who successfully complete the course will be well-prepared to succeed in more advanced studies of abstract mathematics.
Description


The course uses a seminar-like model in which there is virtually no lecturing.  Class time is spent in discussion, small group work, and with students presenting their proofs and solutions to one another.  The instructor acts primarily as a moderator.
· In Chapter 1, we will study the basic rules, known as the laws of logic, for using the five logical operators and two quantifiers from which all mathematical language is built.  We will also be introduced to basic proof techniques which will be used throughout the course and in upper-level math classes.
· In Chapter 2, we will study the basic concepts of set theory, including set operations, algebraic rules for working with sets, the power set, and Russell's paradox.
· In Chapter 3, we will learn about proof by induction, including mathematical induction and "complete" (or "strong") induction.
· In Chapter 4, we will study relations between sets, orderings on sets, and equivalence relations.

· In Chapter 5, we will review basic concepts about functions, including composition, inverse functions, images of sets under functions, and inverse images of sets under functions.  
Text
:  Chapter Zero: Fundamental Notions of Abstract Mathematics, 2nd ed., by Carol Schumacher (Addison-Wesley, 2001).
Grading

Your course grade will be based on your class participation (35%), written assignments (15%), and exams (50%).  
Class Participation

This component of your grade is based on your participation in class discussions and at-the-board presentations. You are expected to read the assigned material thoroughly before coming to class.  Developing your reading skills is an important part of developing your reasoning ability.

WORK OUT EACH EXERCISE in the reading assignment, in addition to any assigned problems.  As you read the text, make note of any questions you have, and raise those questions during class or during office hours.  It is your personal responsibility to see that you get all your questions answered.

· A participation grade of C denotes that you have been an active participant in the class and made a serious effort to master the concepts.  

· A participation grade of B denotes a daily demonstration in class of your knowledge of concepts that you understand and questions about concepts and problems that you do not understand.  

· A participation grade of A denotes exceptional work on a daily basis throughout the semester. 

Absences obviously have an extremely negative effect on your ability to participate, so please notify me via phone or email whenever you have to miss class.  
Written Assignments
The problems at the end of each chapter are for you to work on outside of class.  Please write clear and complete solutions to all of the problems, as they are assigned.  Some problems will be assigned and then discussed in class; other problems will be assigned and then collected and graded.  In either case, you should come to class with written solutions.  I will make it clear for each assignment whether or not your work will be collected. 
Late policy
Assignments are due at the beginning of class on the due date.  Please have them organized and ready to turn in by class time.

A 10%-per-day penalty will be levied for turning in a late written assignment.  For example, if the assignment is due on Friday and you turn it in on Monday (3 days late), your grade on that assignment will be 30% lower than it would otherwise have been.
Plagiarism
Submission of someone else's work as your own is plagiarism.  Specifically, copying someone else’s homework is considered plagiarism.  Plagiarism is unacceptable behavior in all situations.  Consult your Hanover College Catalog for the consequences of academic dishonesty.  
I encourage you to work with your classmates, but whatever you ultimately turn in must be in your own words.  Talk with classmates about the ideas but then write your own solutions.
Office Hours
Please do not hesitate to call or stop by my office if there are any ideas you want to discuss, advice I can offer, or just to talk.  I enjoy the chance to work with students individually.
Individual appointments are available on request; speak with me after class or drop me an email if you want to meet with me.  

LADR Objectives
This course will address at least the following two overall LADR objectives.

· Objective #2:  Understand the key differences in ways of knowing and of evaluating “quality work” in various disciplines.  

· Objective #4:  Make critical reflective judgments.

Math 220 will also address all of the specific objectives for Abstraction and Formal Reasoning:

· Objective #1:  Understand the nature of symbolic language, formal reasoning, and the process of solving problems by means of abstract modeling.

· Objective #2:  Identify the essential qualities of these tools that underlie their effectiveness in the solution of real-world problems.

· Objective #3:  Explain the limitations of these formal systems of reasoning.
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