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This part of the course builds on the first course and concentrates on real valued functions.
We discuss the three properties of continuity, differentiability and Riemann integrability.
Module 1 Continuity must be first intuitively introduced as the geometric notion of an unbroken curve and then the discussion should gradually lead to the ǫ-δ definition,
as an effort to make this notion formal and rigorous. The connection between
continuity and existence of limit should be emphasized. The material contained in
Sections 5.1–5.4, excluding 5.4.14 of the textbook, forms the core of this part of
the course.
Module 2 Differentiation and integration are extensively discussed in an earlier Calculus
course, with a strong emphasis on computation. Here we take another look at
these from a conceptual point of view. Chapter 6 of the textbook, excluding the
last part on convex functions, forms the contents of differentiation and Sections
7.1–7.3 of Chapter 7, that of integration. The history of how calculus developed
must also be discussed. (See
en.wikipedia.org/wiki/History_of_calculus, for example.)
Module 3 Since students have already seen and studied integration as anti-differentiation in
earlier courses, the differences between anti-differentiation and Riemann’s theory
of integration should be stressed. The historical evolution of the ideas leading to
Riemann integral can be found in the web-page
en.wikipedia.org/wiki/Integral#History. Section 7.3 of the textbook must
be seen as establishing the links between anti-differntiation and Riemann integration, Examples 7.3.2(e) and 7.3.7(a), (b) are significant in this context.
Text: Robert G Bartle: Introduction to Real Analysis, Third Ed., John Wiley & Sons
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