
Applied Finite Mathematics

Course Description

Course: MATH 261 Applied Finite Mathematics
Credits: 3
Prerequisite: MATH 143, MATH 144, MATH 145, or MATH 153 with a C− or higher, or

placement test.
Course Description: Number systems, integer rings, finite fields, number theory algorithms,

prime numbers and primality tests, factoring, and random numbers.

Course Objectives

After completing this course the student should have the following competencies:

1. an understanding of binary, octal, and hexadecimal numbers;
2. an understanding of integer rings and finite fields;
3. the ability to use the Euclidean algorithm, the Chinese remainder theorem, Euler’s ϕ

function, Fermat’s little theorem, and Euler’s theorem;
4. an understanding of the different methods that can be used to find prime numbers;
5. an understanding of factoring algorithms and their uses;
6. an understanding of the processes used to generate random numbers.

Course Outline

1. Number systems
• Representations of numbers
• Binary, octal, and hexadecimal numbers

2. Modular arithmetic
3. Integer rings
4. Finite fields

• Galois fields
• Extension fields

5. Euclidean and extended Euclidean algorithms
6. Chinese remainder theorem
7. Euler’s ϕ function
8. Fermat’s little theorem
9. Euler’s theorem

10. Prime numbers
• Finding prime numbers: Sieve of Erastothenes etc.
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• Primality tests
11. Factoring

• Divisibility and unique factorization
• Factoring algorithms

12. Random numbers
• Random and psuedorandom number generators
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