MTH 3105: Discrete Mathematics, 3CU
Pre-requisites:  None
Course Description

Discrete mathematics is sometimes called finite mathematics. It is the study of mathematical structures that are fundamentally discrete, in the sense of not supporting or requiring the notion of continuity. Most of the objects studied in finite mathematics are countable sets, such as the integers. Discrete mathematics has got many interesting applications to computer science. Concepts and notations from discrete mathematics are used to study or express objects or problems in computer algorithms and programming languages

Course Objectives

Upon completion of this course, the student should be able to:  

· determine the validity of a given argument;

· apply the concepts of set theory to problems which involve set operations, cardinality, and counting techniques;

· apply the concepts of number theory to problems involving arithmetic operations;

· apply the concepts of relations and functions to problems involving recursion, sequences and set equivalence;

· use the theory of graphs to solve problems in applied mathematics.

Reading List

The reading list will include but is not limited to the following texts.

· Text recommended by the course lecturer

· Notes prepared by the lecturer

· Discrete Mathematics and its Applications   Kenneth Rosen, McGraw Hill, 1991

· Applications of Discrete Mathematics, J. Michaels and K. Rosen, McGraw Hill
· Discrete Mathematics, by Ken Ross and Charles Wright, Prentice-Hall, 3rd Ed

· Discrete Mathematics with Applications, by Susanna Epp, Wadsworth, 1990
· Graph Theory Applications, L.R. Foulds, Springer-Verlag, 1992
Detailed Course Curriculum 
Fundamentals of Mathematical Logic

Propositions and related concepts, conditional and biconditional propositions, rules of inferential logic, propositions and quantifiers, arguments with quantified premises, digital logic design, number systems

Fundamentals of Mathematical Proofs

Methods of direct proof, methods of indirect proofs: contradiction and contraposition, method of proof by induction. Elementary number theory and mathematical proofs. The Euclidean algorithm. Induction and the algebra of matrices.

Fundamentals of Set Theory

Basic definitions, properties of sets. Boolean algebra.

Relations and Functions 

Equivalence relations, partial order relations, functions: definitions and examples, bijective and inverse functions, recursion, applications to relations. Well-ordered sets and lattices, the pigeonhole principle.  Countable sets, finite-state automaton.

Introduction to the Analysis of Algorithms

Time complexity and O-notation, logarithmic and exponential complexities, Θ and Ω notations

Fundamentals of Counting and Probability Theory

Elements of counting, basic probability terms and rules, Binomial random variables

Elements of Graph Theory

Graphs, paths, and circuits, trees
