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Blocks & Units Introduction 

The intricate tapestry of mathematics is woven with threads of logic, patterns, and abstract 
thought. At its core, mathematical analysis seeks to understand and explain the continuous aspects of 
the mathematical world, from the behaviour of functions to the properties of numbers. This SLM 
"Mathematical and Real Analysis," aims to unravel some of the key concepts that form the foundation 
of this vast and captivating realm. 

The present SLM on Mathematical and Real Analysis consists of Nine units with three blocks. 

The Block - 1 – Mathematical  Analysis, is the first block, which is divided into three units. 

In Block 1, we delve deep into the world of integrals and Fourier series. The Riemann Stieltjes 
Integral, a generalization of the well-known Riemann integral, opens the door to a broader class of 
functions and offers a more comprehensive integration technique. We further explore the harmonics of 
mathematics with Fourier Series, revealing the beauty of representing functions as infinite sums of sine 
and cosine functions. Finally, the concept of bounded variation is introduced, shedding light on 
functions whose variations are finite within given intervals. 

The Unit - 1 –Riemann Stieltjes Integrals, is the first unit of present self-learning material, 
which describes Absolutely continuous functions. Riemann Stieltjes integrals. Basic theorems. 
Definitions, Linear properties, integration by parts, change of variable in Riemann Stieltjes integrals, 
upper and lower integrals, necessary and sufficient conditions for existence of Riemann Stieltjes 
integrals, integral as a function of parameters, differentiation under the integral sign. 

In Unit – 2 – Fourier Series, the main emphasis on the Fourier Series, orthogonal system of 
functions, Fourier series of a function relative to an orthogonal system, properties of Fourier 
Coefficients, Reusz- Fischar theorem, convergence and representation problems for Fourier Metric 
Series, Sufficient conditions for convergence of Fourier Series at a particular point. 

In Unit – 3 – Bounded Variation, we have focussed mainly on Functions of bounded variation, 
total variation, function of bounded variation expressed as the difference of increasing functions, 
continuous functions of bounded variation, absolutely-continuous functions. 

The Block - 2 – Metric Spaces & Continuity is the second block with three units. 

Block 2 guides the learner through the elegant landscape of metric spaces. This block sets the 
stage by defining metric spaces, foundational to much of modern analysis. We subsequently dive into 
continuity, uncovering the nuanced dance of limits and function behavior. The final unit of this block 
takes us on a journey into the realm of analytic functions and transformations, presenting an interplay 
between complex and real analysis. 
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