





SYLLABUS





REAL ANALYSIS I





I.	Introductory Information





Department Name:  Mathematics





Departmental Catalogue Number:  MATH 401





Course Title:  Real Analysis I





Semester Hours of Credit:  Three





Clock Hours Per Week:  Three





Overlays: None





Restrictions Upon Student Registration:  Open to any student with the prerequisite of MATH205 (Foundations of Mathematics) and MATH243 (Calculus 3).





II.	Description of the Course





This course provides a mathematically rigorous introduction to analysis of a real valued function of a single real variable. Mathematical logic, Set theory, relevant topological and algebraic properties together with proof techniques are heavily utilized throughout the course. Convergence, Continuity, Differentiation, Integration and their interconnections are studied with mathematical integrity. 





III.	Exposition





A.	Objectives:





1.	To demonstrate an understanding of the fundamental concepts of introductory real analysis; namely, limits, continuity, differentiation, integration, and infinite series.





2.	To make the transition from computational mathematics to theoretical mathematics.





3.	To demonstrate an understanding of the proofs of important theorems related to the fundamental concepts of real analysis.





4.	To construct proofs or counterexamples for assertions about the properties and applications of the fundamental concepts of real analysis.





B.	Activities and Requirements:





1.	Satisfactory completion of all assignments.





2.	Satisfactory performance on examinations.








Suggested Activities





Students engage in problem solving and classroom discussions.





Students complete, in addition to homework assignments, a series of mini projects assigned by the instructor.





C.	Major Units and Time Allotted:





1.	Real Numbers:  Properties of real numbers, density, countability, least upper bounds and greatest lower bounds.  (6 hours)





2.	Sequences:  Convergence, boundedness, subsequences, monotononicity, operations on sequences, limit superior.  (9 hours)





3.	Continuity of Functions:  Limit of a function, continuity, monotone functions, algebra of continuous functions, uniform continuity, open sets, closed sets, compact sets.  (12 hours)





4.	Differentiation:  Algebra of derivatives, one-sided derivatives, Rolle’s theorem, Mean-value theorem, L’Hospital’s Rule, inverse-function theorem.  (6 hours)





5.	Integration:  The Riemamn integral, the fundamental theorem of integral calculus, algebra of integrable function, mean value theorems for integrals, Taylor’s theorem.  (6 hours)





6.	Infinite Series:  Convergence, absolute convergence, tests for convergence, conditional convergence, power series, Taylor series.  (6 hours)





D.	Materials and Bibliography:





1.	Gaughan, E., Introduction to Analysis, (Fourth Edition) Brooks/Cole, Pacific Grove, CA, 1993.





2.	Goffman, C., Introduction to Real Analysis, Harper & Row, New York, 1966.





3.	Goldberg, R., Methods of Real Analysis, Blaisdale, New York, 1964.





4.	Hewitt, E., and Stromberg, K., Real and Abstract Analysis, Springer-Verlag, New York, 1965.





5.	Hoffman, K., Analysis in Euclidean Space, Prentice-Hall, Englewood Cliffs, NJ, 1975.





6.	Olmstead, J., Real Variables, Appleton-Century Crofts, Inc, 1959.





7.  Rudin, W., Principles of Mathematical Analysis, (Third Edition), McGraw-Hill, New York, 1990.


8.	Kirkwood, J., An Introduction to Analysis (second Edition), PWS Publishing Company, Boston, MA, 1989





9.	Apostol, T. M., Mathematical Analysis, (Second Edition), Addison-Wesley, Reading, MA, 1974








IV.	Standards





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




















V. Rationale and Impact





This course is required for the B. S. degree secondary education in mathematics and is an elective for the B. A. degree in mathematics (liberal arts). 





PDE/NCATE/INTASC Standards - This course addresses Outcome 1.5.9 and 1.5.10 of the NCATE standards at the grades 7-12 secondary education level.





This course addresses the following PDE outcomes:


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
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