MTH 2206: Mathematical Logic
Pre-requisites: None
Course Description

Mathematical logic is a discipline within mathematics, studying formal systems in relation to the way they encode intuitive concepts of proof and computation as part of the foundations of mathematics. Contrary to what one may think mathematical logic is not the logic of mathematics, but more closely resembles the mathematics of logic. It comprises those parts of logic that can be modelled mathematically. 

Course Objectives

By the end of the course, students should be able to: 

· Explain the concepts, principles, procedures and applications of mathematical logic

· Explain  the reasoning behind mathematical proofs and methodology 

· Model real life problems using concepts of set theory and mathematical logic

· State computable and non-computable functions

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
· J. Barwise and J. Etchemendy, Language, Proof and Logic. Seven Bridges Press, New York, 2000. ISBN 1-889119-08-3
· Martin Davis, Computability  and Unsolvability, McGraw-Hill, New York, 1958.
· Herbert B. Enderton, A Mathematical Introduction to Logic, Academic Press, New York, 1972.
Course Outline 
Basics of propositional Logic 

Axiomatic system for propositional calculus, modus ponens, deduction principle, completeness, consistency. 

Basics of first-order logic (Predicate Calculus)

Variables, constants, predicate letters, function letters, terms axiomatic formulae, well formed formulae, quantifiers, free and bounded variables. Interpretations, truth models, satisfiability, logically valid proofs, logical implications, logical consequence. First order axioms, proper axioms, inference rules and their restrictions, deduction principle. 

Computability using turing machines and recursive functions
Definitions and notation, examples of the turing machines at work.

Gödel’s Incompleteness Theorems

Computable and non computable functions

