Mathematics 320 Hybrid   Foundations of Mathematics 
 
Prerequisite: Mathematics 150B
 
Course site: 
https://webteach.csun.edu 
 
Professor: Dr. E. A. Marchisotto 
Office Hours: on-line and by appointment
Email: emarchisotto@csun.edu 
Text:What is Mathematics? by Richard Courant and Herbert Robbins. Revised by Ian Stewart. Oxford University Press, 1996.
 
I. Course Objectives: 
 
Mathematics 320 is the traditional first course in proofs that is designed to help Mathematics majors make the transition from computational to conceptual mathematics.  
 
Proof in mathematics serves many purposes simultaneously... Proof is respectability.  Proof is the seal of authority.  Proof, in its best instances increases understanding by revealing the heart of the matter.  Proof suggests new mathematics...Proof is mathematical power, the electric voltage of the subject which vitalizes the static assertions of the theorems.  Finally, proof is ritual, and a celebration of the power of pure reason (The Mathematical Experience, Study Edition, 167).
          
II. Course Format: 
 
To discuss what proof is, how it operates, and what it is used for, we need to have concrete examples of proofs.  To understand the power of proof, what role it plays in mathematics, and what it can and cannot do, we need to spend time doing proofs.  In this class we achieve these objectives by combining the power of the internet with traditional class instruction. 
The course is structured to combine in-class instruction with on-line instruction, research of the literature, and student collaboration.  The course meets one day a week in the classroom for traditional (lecture/discussion) instruction and the remaining instruction is facilitated through the class website.  
A.  WEB Component
The course is partitioned into themes.  Posted on WEBCT for each theme are: 
Reading Assignments from the textbook and expository literature
Discussion Forums 
Class Notes  
Homework Assignments (with associated hints)
Prior to the class meeting for each theme, students are required to do assigned readings from the textbook, the expository literature, and on-line class notes, and then answer a set of discussion questions related to these readings.  Due dates for these activities are given in the class calendar.  The idea is that when students meet with the professor, they are familiar with the thematic subject matter and be better prepared to explore the theorems and proofs related to it. So the out-of-class activities (reading, discussing, and writing) replace one of the in-class meetings, promoting shared responsibility for learning between students and professor. Homework assignments are due on the class session following the theme discussion or may be submitted by email (as WORD attachments) prior to that class session.  You may do your homework individually, or as a group of two or more.   
B.  Classroom Component:
 
Classroom instruction will include short quizzes; lectures, discussions, and questions.
 
III. Course Content
 
Course content will be selected from the following themes (see calendar for details):
 
1:  The Language of Proof and the Algebra of Sets.  Proof Techniques.
2:  The Natural Numbers, Sequences and Series.  Proof by Mathematical Induction; Binomial Theorem.
3:  Prime Numbers, Divisibility. The Fundamental Theorem of Arithmetic.
4:  Fermat, Euclid and Euler:  Congruences; Euclidean algorithm; Euler’s Function.
5:  Rational and Irrational Numbers from Geometric and Algebraic Perspectives
6:  Real Numbers; Dedekind Cuts; Limits. 
7.  Cantor and Cardinality; Power Sets; Countably Infinite Sets.
8.  Complex Numbers from Geometric and Algebraic Perspectives
9:  Relations and Functions
10.  Sequences, Limits of Functions and Continuity.
 
 
IV. Course Requirements.  You are expected to attend each class session and complete all assignments and examinations.
 
A. Assignments: Theme Homework Assignments; Discussion Questions   
 
B. Examinations:  Short Quizzes; Midterm; and Final Examination 
  
V.  Methods of Evaluation 
 
Discussion questions will be graded on the basis of 100 points each.   80 points will be awarded for the group response.   Individual responses will earn up to 20 points.  
The homework assignments will be graded on the basis of 100 points each.  Collaboration is encouraged.  Group submissions can earn individual collaborators up to 10 points extra credit.  Individual submissions will be evaluated as unsatisfactory (0 points) or satisfactory (5 points), or very good (10 points).   
The quizzes will be graded on the basis of 30 points each   Midterm will be graded on the basis of 260 points.  The Final will be graded on the basis of 500 points. 

Course grades will be assigned according to the following scale: 100-90 = A, 89-88 = A-, 87-85 = B+, 84-80 = B, 79- 75 = C+, 74-70 = C, 69-65 = D+, 64-60 = D, 59-55 = D-, and below 55 = F). No late assignments are accepted.  No make-up exams or quizzes will be given.
