SHAW UNIVERSITY

COURSE OUTLINE

MAT 232  INTRODUCTION TO THEORY OF NUMBERS

Instructor: Dr. K.P. Satagopan 

Office location: Graphics Bldg. #6 

Office Hours: MWF 1:30-3:00

Phone: 546-8379  e-mail: sat@shawu.edu

TH 9:00-11:00; 1:30-2:30

Text: 
DAVID BURTON -ELEMENTARY NUMBER THEORY – Fifth  Edition -Wm.C.Brown Publishers -1994 

GENERAL DESCRIPTION 

This is an introductory course that deals with integers, divisibility, primes, their properties, number theoretic functions, Diophantane equations, Chinese Remainder Theorem etc. This course is one of the first abstract math ematics courses involving the deductive process in proving theorems. This course is required for students majoring in Mathematics or Mathematics Education. It is generally taken at the sophomore or junior level. Students will also be exposed to applications of these concepts in cryptography and other areas. 

COURSE OBJECTIVES 

After completing this course successfully, the students should be able to do the following: .Prove theorems using the principle of mathematical induction .Use division algorithm to prove some properties of numbers. 

.Find the gcd and lcm of two integers using Euclidean algorithm. Verify divisibility properties. Solve Diaphontane equations. 

.Find if a linear equation in two variables has integer solution and find them if they do. .Solve application problems using these techniques. 

.Apply fundamental theorem of arithmetic and solve problems. .Prove sqare root of 2 is irrational. 

.Find the congruence classes mod an integer 'n'. 

.Use congruences and device tests for the divisibility of an integer by some specific integers. .Solve linear congruences. 

.Use Chinese Remainder theorem to solve application problems. Use Fermat's Little theorem to solve problems. 

.Find the number of divisors of a given integer and find their sum. 

.Use theorems on number theoretic functions to find integers with a given number of divisors or sum of divisors. 

.Find (( n) , where' ('is the Euler function. 

.Use properties of the number theoretic functions '(' , ‘(’ and ‘ ('  to solve problems. .Use number theory to code and decode secret messages -CRYPTOGRAPHY . .Identify Fermat and Merscnne numbers. 

.Know the history and biography of some famous mathematicians and the mathematical development during their time. 

TOPICS: 

Chapter 1 -Some Preliminary Considerations: Mathematical Induction -Early Number Theory. (NCDPI 1.1, 1.3)
Chapter 2 -Divisibility Theory in I ntegers: Division Algorithm -Greatest Common Divisor and Least Common Multiple -Euclidean Algorithm'" Diaphontane Equation 

ax + by = c.  (NCDPI 1.1, 1.3)
Chapter 3 -Primes and their distribution: The Fundamental The.orem of Arithmetic -The Goldbach Conjecture.  (NCDPI 1.1, 1.3)
Chapter 4- The Theory of Congruences: Basic Properties of Congruences -Special Divisibility tests -Linear Congruences -Karl Friedrich Gauss.  (NCDPI 1.1, 1.3)
Chapter 5 -Fermat's Theorem: Pierre de Ferrnat -Fermat's factorization method -Little Theorem -Wilson's Theorem. 

Chapter 6 -Number Theoretic functions: The functions ‘ ( ‘  and  ‘ ( ‘- The greatest integer function.  (NCDPI 1.1, 1.3)
Euler's generalization of Fermat's Theorem: Leonard Ewer -Euler's ' ( ' function -Euler's Theorem -Properties of the ' ( ‘  function -Application to CRYPTOGRAPHY. 

Chapter 10 -Perfect Numbers: Search for perfect numbers -Mersenne Primes -Fermat numbers.  (NCDPI 1.1, 1.3)
Chapter 12 -Representation of integers as sum of squares(if time permits): Louis Legrange -Sums of two squares -Sums of more than two squares.  (NCDPI 1.1, 1.3)
ALIGNMENT WITH NCDPI STANDARDS

In addition to the specific alignments stated above, the following NCDPI standards are also reflected in this course.  (NCDPI 1.3, 3.2, 5.1, 5.2 – 5.16, 6.2, 7.1, 8.4) and 

(NCDPI Core 2.2, 2.8), (NCDPI Div 2.2).

GRADING 

One- hr tests(best 3) 

40% 

Quiz/hw/seminar(best 3) 
30% 

Comprehensive final 

30% 

ATTENDANCE POLICY 

More than 3 unexcused absences may result in a "F" in the course. You are responsible for information and announcements done in the class including the subject matter covered during your absence. 

Student Classroom Decorum Expectations

To enhance the learning atmosphere of the classroom, students are expected to dress and behave in a fashion conducive to learning in the classroom. More specifically, students will refrain from disruptive classroom behavior (i. e., talking to classmates, disrespectful responses to teacher instructions; swearing; wearing clothes that impede academic learning such as but not limited to, wearing body-revealing clothing and excessively baggy pants; hats/caps, and/or headdress. Students will turn off telephones prior to entering the classroom. Students who exhibit the behaviors described above, or similar behaviors will be immediately dismissed from class at the third documented offense. The student will be readmitted to class only following a decision by the department chair. The student may appeal the decision of the department chair to the Dean of the College offering the course, and, subsequently, to the Office of the Vice President for Academic Affairs, and then to the President of Shaw University. The decision of the President will be final. Failure to follow the procedures herein outlined will result in termination of the appeal, and revert to the decision of the department chair.

Each behavior construed by the teacher/professor as noncontributive  to learning will be recorded, properly documented, and appropriately reported to the student and to the chair of the academic department offering the course. The report will be in written form with a copy provided to both the student and the department chair. The faculty member should retain a copy for his/her own records. 

Additional student behavior codes may be found in Student Affairs.

Suggested References: 

1. Ken Rossen - Elementary Number Theory and Applications 

2. Charles Vanden Eynden - Elementary Number Theory. 

