
MA 443 SYLLABUS - ELEMENTARY NUMBER THEORY

DR. ANDREW SCHWARTZ, PH.D.

Catalog Description: 443-01 Elementary Number Theory (Spring 2011)
Topics of number theory, including fundamental laws, Diophantine equations, the integers, and the prop-

erties of linear and quadratic congruences. Prerequisite: MA 139 or MA 140 with a grade of ’C’ or higher.
(3)

Text: Silverman, Joseph H. (2006) A Friendly Introduction to Number Theory, (3rd Ed.), Upper Saddle
River, NJ: Prentice-Hall, Inc.

Office Location and Hours: Johnson Hall 307 – MWF 8:55am-9:55am and whenever I’m around (I
want you to always feel free to stop by and see if I’m in. If I’m not, see if the Mathematics Learning Center
can help with your question. If none of these times or situations work for you, you can make an appointment
that is an appropriate time for the both of us.)

Contact Information: office phone: (573) 651-5065 e-mail: aschwartz@semo.edu
my homepage: http://cstl-csm.semo.edu/aschwartz

Classroom Location and Hours: JH 219 – MWF 8:00am-8:50am
Class Webpage: http://cstl-csm.semo.edu/aschwartz/ma443
Course Objectives: The purpose of this course is to give you all the basic and a few of the more

advanced definitions of Elementary Number Theory. Also, you will develop a working knowledge of several
important concepts, techniques, and results common in Elementary Number Theory proofs.
Upon completion of this course in particular, you should be able to (among others):

• To provide the undergraduate student of mathematics with an opportunity to discover number
relationships.

• To acquire an appreciation for the historical development of number theory within the realm of
mathematics.

• To develop insight, computational and numerical skills, and master various proof techniques associ-
ated with this subject.

Expectations of Students: These expectations include the acquisition of insight, computational and
numerical skills, mastery of various proof techniques, along with a deeper appreciation of this important
branch of mathematics.

Tentative Schedule:
(1) Intro; Syllabus; 1 What is Number Theory # 1, 2, 3
(2) 2 Pythagoren Triples # 2, 4, 7
(3) 3 Pythagorean Triples and the Unit Circle # 2
(4) 4 Sums of Higher Powers and Fermats Last Theorem # 2
(5) 5 Divisibility and the Greatest Common Divisor # 1, 3, 4
(6) 6 Linear Equations and the Greatest Common Divisor # 1, 2, 4
(7) 7 Factorization and the Fundamental Theorem of Arithmetic # 1, 2, 4
(8) 8 Congruences # 1, 3, 5, 6
(9) 9 Congruences, Powers, and Fermats Little Theorem # 1, 2, 4

(10) 10 Congruences, Powers, and Eulers Formula # 1, 2, 3
(11) 11 Eulers Phi Function and the Chinese Remainder Theorem # 1, 2, 5, 6, 10
(12) REVIEW for TEST 1
(13) TEST 1
(14) 12 Prime Numbers # 2, 3
(15) 13 Counting Primes # 1, 3, 6
(16) 14 Mersenne Primes #1, 2; 15 Mersenne Primes and Perfect Numbers # 1, 2, 3
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(17) 16 Powers Modulo m and Successive Squaring # 1, 3, 5
(18) 17 Computing kth Roots Modulo m # 1, 2, 4
(19) 18 Powers, Roots, and Unbreakable Codes # 1, 4
(20) 19 Primality Testing and Carmichael Numbers # 2, 3
(21) 20 Eulers Phi Function and Sums of Divisors # 1, 2
(22) 21 Powers Modulo p and Primitive Roots # 1, 2, 4, 8; 22 Primitive Roots and Indices # 1, 3
(23) 23 Squares Modulo p # 1, 3
(24) 24 Is -1 a Square Modulo p? Is 2? # 1, 2
(25) 25 Quadratic Reciprocity # 1, 2, 4
(26) REVIEW for TEST 2
(27) TEST 2
(28) 26 Which Primes Are Sums of Two Squares? # 2, 3, 4
(29) 27 Which Numbers Are Sums of Two Squares? # 1, 3; 28 The Equation X4 + Y 4 = Z4

(30) 29 SquareTriangular Numbers Revisited # 1, 4
(31) 30 Pells Equation # 1, 2
(32) 31 Diophantine Approximation
(33) 32 Diophantine Approximation and Pells Equation # 2 (Hint: Try modulo 4)
(34) 33 Number Theory and Imaginary Numbers # 3, 4, 5
(35) 34 The Gaussian Integers and Unique Factorization # 1, 2
(36) 35 Irrational Numbers and Transcendental Numbers # 3, 8
(37) 36 Binomial Coefficients and Pascals Triangle # 6
(38) REVIEW for TEST 3
(39) TEST 3
(40) 37 Fibonaccis Rabbits and Linear Recurrence Sequences # 4; 38 Oh, What a Beautiful Function
(41) 39 The Topsy-Turvy World of Continued Fractions # 1
(42) 40 Continued Fractions, Square Roots, and Pells Equation # 2
(43) REVIEW for FINAL EXAM
Grading Scale: Grading Scheme:
• A 90− 100 Homework and Participation 20%
• B 80− 89.9 Test 1, 2, & 3 20% apiece
• C 70− 79.9 Final (required) 20%
• D 60− 69.9
• F 0− 59.9

Disability Support Services: “Any student who believes that they may need an academic accommo-
dation based on the impact of a disability should contact me to arrange an appointment to discuss their
individual needs. We instructors rely on Disability Support Services to verify the need for academic ac-
commodations and developing accommodation strategies. Students that have not already registered with
Disability Support Services as a student with a disability will be encouraged to do so.”

Classroom and Final Exam Policy: The use of a scientific or graphing calculator is allowed for use
on the midterm and final examinations for this course; however, computers with graphic, word-processing,
symbolic manipulation or programming capabilities will not be allowed for these exams (unless specifically
allowed by Disability Support Services). If you cannot afford to purchase a calculator, these may be rented
from Textbook Rental Services for a nominal fee. The use of books, notes, or other resources materials
will not be permitted on the midterm or final examination. All cell phones prohibited during the final
exam (THIS POLICY APPLIES TO THE EVERYDAY CLASSROOM AS WELL). You may NOT use
the calculator on your cell phone for the midterm or the final exam. Furthermore, you are expected to be
prepared for the midterm and final exam in this class. There will be no sharing of calculators, pencils, or
erasers during any quiz, test, or the final exam. The final is at 8:00am on Monday, May 9 in JH219 (the
same room this class is in).

Absences on Exam Days: If the absence is known ahead of time and you find that you will be unable
to take an exam at the regularly scheduled time, you need to let me know as soon as possible in advance of
the regularly scheduled time for said exam (no exceptions) so that a make-up time can be arranged before
the rest of the class is scheduled to take the exam. If it is an emergency absence (you are hospitalized or
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arrested, etc.), you must take it the first or second day you are physically able to be in my office or at Testing
Services. Documentation is required for credit in the case of any absence on an exam day.

Homework Policy: Homework, quizzes, and class participation cannot be made up regardless of whether
the abscence is known ahead of time or it is of the emergency variety. Homework is always due the next class
day after being assigned unless otherwise noted. Homework can be turned in early however. Moreover, it is
due by the time the class is over and not a minute later (in emergency situations it can be submitted via e-
mail, fax, or my department mailbox). Homework needs to be titled, stapled, and orderly (both numerically
and physically) in order to receive credit.

General Student Behavior: “Every student at Southeast is obligated at all times to assume responsi-
bility for his/her actions, to respect constituted authority, to be truthful, and to respect the rights of others,
as well as to respect private and public property. In their academic activities, students are expected to
maintain high standards of honesty and integrity and abide by the University’s Policy on Academic Honesty.
Alleged violations of the Code of Student Conduct are adjudicated in accordance with the established pro-
cedures of the judicial system.” Dishonorable actions, such as cheating will result in an immediate zero for
the correlating classroom activity. Additional unethical actions will result in a referral to the Department
Chair, Dean of the College of Science and Math, and/or the University Judicial Affairs Committee.
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