SYLLABUS





FOUNDATIONS OF MATHEMATICS





I.	Introductory Information





Department Name:  Mathematics





Departmental Catalogue Number:  MATH 205





Course Title:  Foundations of Mathematics





Semester Hours of Credit:  Three





Clock Hours Per Week:  Three





Overlays: None





Restrictions Upon Student Registration:  This course is open to any student with the prerequisite of MATH141 (Calculus 1).





II.	Description of the Course





This course provides the foundation that is necessary for students to make the transition to advanced mathematics. Basic topics of Mathematical Logic with deductive reasoning as applied to mathematical proofs are studied in detail. Mathematical Induction, Set Theory and Theory of Relations and Functions are studied with appropriate proofs.





III.	Exposition





A.	Objectives:





1.	To gain a comprehensive knowledge in methods of proof and to demonstrate common proof techniques in proving well known results in mathematics.





2.	To acquire a good knowledge in the four areas mentioned in Mathematical logic (with special emphasis on methods of proof), Mathematical induction, Set Theory, and Theory of Relations and Functions.





3.	To develop a sense of mathematical rigor.





4.	To generate a solid foundation of theory upon which more advanced mathematics courses can be built.





B.	Activities and Requirements:





1.	Satisfactory completion of all assignments.





2.	Satisfactory performance on examinations.





Suggested Activities





Students construct proofs to establish well-known simple results in geometry, elementary algebra, number theory.





�
C.	Major Units and Time Allotted:





1.	Mathematical Logic  (12 hours)





a.	The Sequential Calculus:  Propositions, logical connectives, truth tables, implication, equivalence, negation, inference, and argument.





b.	The Restricted Predicate Calculus:  Open statements, quantification, inference, and argument.





2.	Mathematical Induction:  Well ordering, the principle of mathematical induction, generalized well ordering, generalized mathematical induction, and strong induction.  (6 hours)





3.	Set Theory:  Sets, subsets, power sets, Cartesian products, union, intersection, complement, set algebra, and cardinal numbers.  (9 hours)





4.	Relations and Functions:  Relations, relation composition, equivalence relations and partitions, linear and partial orderings, ordinal numbers, functions, function composition, inverse functions, injectivity, surjectivity, and bijectivity.  (12 hours)





5.	Additional topics at discretion of instructor if times permits  (e.g., Combinatorics, Inequalities, etc.)  (6 hours)





D.	Materials and Bibliography:





Christian, R., Introduction to Logic and Sets, Ginn and Co., New York, 1958.





Copi, I., Symbolic Logic, 4th ed., Macmillan, New York, 1973.





Dinkines, F., Elementary Concepts of Modern Mathematics, Prentice-Hall, Englewood Cliffs, NJ, 1964.





Dornhoff, L. and F. Hohn, Applied Modern Algebra, Macmillan, New York, 1978.





Eves and Newsom, An Introduction to the Foundations and Fundamental Concepts of Mathematics, Holt, New York, 1958.





Exner and Rosskopf, Logic in Elementary Mathematics, McGraw-Hill, New York, 1959.





Fletcher and Patty, Foundations of Higher Mathematics, (Third Edition), PWS-KENT, Boston, 1995.





Halmos, P., Naïve Set Theory, D. Van Nostrand Co., Princeton, NJ, 1960.





Jech, T., Set Theory, Academic Press, New York, 1978.





Wilder, R., Foundations of Mathematics, Wiley, New York, 1952.





Smith, D., Eggen, M., and St. Andre, R., A Transition to Advanced Mathematics, (Fifth Edition), Brooks/Cole, 2001





IV.	Standards





Evaluation in this course will be based on grades attained on assignments and examinations.





V.	 Rationale and Impact





Foundations of Mathematics is a course designed as preparation for the student who will be taking several advanced mathematics courses as a partial fulfillment of his/her undergraduate program.  Such mathematics courses typically involve proofs—Foundations of Mathematics familiarizes the student with acceptable methods of proof before these more theoretical courses are encountered.  In addition, the thorough treatment of the theory of sets, relations, and functions in Foundations of Mathematics eliminates the need for such treatment again in future courses, thus allowing for a greater coverage of relevant material in these courses.





PDE/NCATE/INTASC Standards - This course is required for the B. S. degree in secondary education in mathematics and the B. A. degree in mathematics (liberal arts). This course addresses Outcome 1.5.9 of the NCATE standards at the grades 7-12 secondary education level.





This course addresses the following PDE standards: 


I.H.  Linear algebra including:


matrices,


systems of linear equations,


vector spaces,


linear transformations,


determinants, eigenvalues


I.K.  Discrete mathematics including:


logic, sets, relations and functions,


mathematical induction,


elementary graph theory


permutations and combinations


I.M.  Fundamental concepts and methodologies of analysis, including rigorous definitions and proofs of theorems including:


make and investigate mathematical conjectures,


develop and evaluate mathematical arguments.





VI. Cost and Staff Analysis





No special equipment or supplies are required for this course. There are faculty members who are interested in offering the course.





VII. Date Approved by University President





	____________________________________________					__________





