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	1.
	Title of Course, Course Number and Credits:
Number Theory - MATH 3110                                                              
	3 credits

	2.
	Description of Course:

This is an introductory course in Number Theory for students interested in mathematics and the teaching of mathematics. The course begins with the basic notions of integers and sequences, divisibility, and mathematical induction. It also covers standard topics such as Prime Numbers; the Fundamental Theorem of Arithmetic; Euclidean Algorithm; the Diophantine Equations; Congruence Equations and their Applications (e.g. Fermat’s Little Theorem); Multiplicative Functions (e.g. Euler’s Phi Function); Application to Encryption and Decryption of Text; The Law of Quadratic Reciprocity.  

	3.
	Course Prerequisites:
The prerequisites for this course is MATH 2000 – Logic & Methods of Higher Mathematics. 

	4.
	Course Objectives:   

To present a rigorous development of Number Theory using axioms, definitions, examples, theorems and their proofs.

	5.
	Student Learning Outcomes. Students will be able to :

1) effectively express the concepts and results of Number Theory.

2) construct mathematical proofs of statements and find counterexamples to false statements in Number Theory.

3) collect and use numerical data to form conjectures about the integers.

4) understand the logic and methods behind the major proofs in Number Theory.

5) work effectively as part of a group to solve challenging problems in Number Theory.

	6.
	Topical Outline of the Course Content:

1. The Integers.  (2 Weeks)

Numbers and Sequences. 

Sums and Products. 

Mathematical Induction. 

The Fibonacci Numbers. 

2. Primes and Greatest Common Divisors. (3 Weeks) 

Prime Numbers. 

The Distribution of Primes. 

Greatest Common Divisors. 

The Euclidean Algorithm. 

The Fundamental Theorem of Arithmetic. 

Factorization Methods and Fermat Numbers. 

Linear Diophantine Equations. 

3. Congruences.  (1.5 Weeks)

Introduction to Congruences. 

Linear Congrences. 

The Chinese Remainder Theorem. 

4. Applications of Congruences.  (.5 Weeks)

Divisibility Tests. 

Check Digits.

5. Some Special Congruences. (1.5 Weeks)

Wilson's Theorem and Fermat's Little Theorem. 

Pseudoprimes. 
Euler's Theorem.
 
6. Multiplicative Functions. (2 Weeks)

The Euler Phi-Function. 

The Sum and Number of Divisors. 

Perfect Numbers and Mersenne Primes. 

Mobius Inversion. 

7. Primitive Roots. (1 Week)

The Order of an Integer and Primitive Roots. 

Primitive Roots for Primes. 

8. Quadratic Residues. (1 Week)

Quadratic Residues and Nonresidues. 

The Law of Quadratic Reciprocity. 



	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:

Teaching methods include lectures, computer demonstrations, group work, and student presentations of assigned problems. 

	8.
	Guidelines/Suggestions for Methods of Student Assessment :

1. Assigned homework and group-work problems 20%

2. Two in class examinations 20% each

3. A comprehensive final exam 40%

	9.
	Suggested Reading, Texts and Objects of Study:

K. Rosen, Elementary Number Theory and its Applications (5th Edition), Addison-Wesley (2005).

	10.
	Bibliography of Supportive Texts and Other Materials:

· T. Koshy, Elementary Number Theory with Applications, Harcourt/Academic Press (2002)
· G. Andrews, Number Theory, Dover Publications (1994)
· O. Ore, Number Theory and Its History, Dover Publications (1988)
· J. Havil, F. Dyson, Gamma: Exploring Euler’s Constant, Princeton University Press (2003)
· Euler: The Master of Us All, The Mathematical Association of America (1999)
· G. Dunnungton, J. Gray, Carl Friedrich Gauss : Titan of Science, The Mathematical Association of America (2004)

· J. Derbyshire, Prime Obsession: Bernhard Riemann and the Greatest Unsolved Problem in Mathematics, Joseph Henry Press (2003)

	11.
	Preparer’s Name and Date:

M. Zeleke & D. Nacin (2005)
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