MTH 2101:  Real Analysis I, 3CU
Pre-requisites: MTH1201
Course Description:
This course consists of understanding and constructing definitions, theorems, propositions, lemmas, etcetera and proofs of fundamental ideas/statements in Calculus. It is considered one of the more demanding undergraduate Mathematics courses, but one that every Mathematician should do. The key words in the course are ‘rigor’ and ‘proof.

Course Objectives:
This course is intended ;
· To impart competence in making rigorous proofs of statements in Mathematics

· To provide a rigorous development of the fundamental ideas of Calculus

· To develop the student’s ability to handle abstract ideas of Mathematics and Mathematical proofs

Detailed Course Outline 
Logic and techniques of Proof (2hrs)
Real Numbers

What is a real number? Absolute values, intervals, inequalities. The Completeness Axiom, countable and uncountable sets, real valued functions, subsets of R – open, closed, bounded, neighborhoods, limit points (7hrs)
Sequences of Real Numbers

Convergent sequences, limit theorems, monotone sequences, Cauchy sequences, subsequences (6hrs)
Limits and Continuity

Formal definition of a limit, continuous functions, Intermediate and extreme value theorems, uniform continuity, monotone functions and inverses (9hrs)
Differentiation

The derivative of a function, Mean value theorems, L’Hospital’s rule, derivatives of higher order, Taylor’s theorem (6hrs)
Series of Real Numbers

Convergence of infinite series, convergence tests, absolute and conditional convergence, rearrangements and products, square summable sequences (6hrs)
Sequence and Series of functions

Pointwise convergence, Uniform convergence, Uniform convergence and continuity, Uniform convergence and integration, Uniform convergence and differentiation, Power series, Differentiation and Integration of Power series, Taylor and Maclaurin series (6hrs)
Riemann Integral: review, using epsilon definition. (3hrs)

Reading List

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

1. Russell Gordon, Real Analysis: A First Course, Addison-Wesley, 2002

2. Manfred Stoll, Introduction to Real Analysis, Addison- Wesley, 2000

3. K. G. Binmore, Introduction to Mathematical Analysis, Cambridge University Press, 

4. R. Haggarty, Fundamentals of Mathematical Analysis, Addison- Wesley, 1993

5. C. Clark, Elementary Mathematical Analysis, Wadsworth,

6. S. H. Nsubuga, Lecture notes: Analysis I Handbook, 1995

7. Walter Rudin, Principles of Real Analysis, McGraw-Hill, 1976.

8. F. Mary Hart, Guide to Analysis, Macmillan, 1988.

9. J. Kasozi, PJ. Mangheni and MK. Nganda, Real Analysis, ISBN 9970 423 09 4

10. Dennis D. Berkey and Paul Blanchard, Calculus, Saunders College Publishing.
11. Any other relevant textbooks, websites and resources in the library or else where.

Learning Outcome
· competence in making rigorous proofs of statements in Mathematics
· ability to prove the limit of a sequence, to determine whether a sequence converges or not, to prove the limit of a function, to determine whether or not a function is continuous

· ability to use tests of convergence to determine whether or not a series converges, determine whether a power series converges and also determine its radius of convergence
· provide a rigorous development of the fundamental ideas of Calculus

· ability to handle abstract ideas of Mathematics and Mathematical proofs

