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21. Mathematics

Unit I
Fundamental Concepts

Module 1. Sets and functions

e General ideas of sets, sets of numbers and
operations on sets. Countable and
uncountable sets. Properties of relations and
functions. Domain, codomain and range of
functions. Injective and surjective functions,
bijections and inverses. Graphs of polynomials,
trigonometric functions and other elementary
real valued functions. Composition of
functions. Polynomials and polynomial
equations - remainder and factor theorems.
Relation between ro ots and coe cients of a
polynomial of degree up to three.

Module 2. Analytic geometry

e Coordinates of points in plane and space.
Distance in terms of co ordinates.
Determination of coordinates of points on aline
in terms of two points. Slope of a line. Represen-
tation of curves in a plane as equations - straight
lines, circles and conics. Geometric and
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algebraic properties of their equations.
Direction cosines and direction ratios of a line
in space. Coplanar and non-coplanar lines.
Equations of lines, planes and spheres in both
cartesian and vector forms.

Module 3. Elementary calculus

e Limits of functions, di erentiability, and
derivative as slope. Derivatives of poly-
nomial functions, exponential function and
trigonometric functions. Derivatives of sums,
products, composite and inverse functions.
Increasing and decreasing functions, local
extrema, and simple appli-cations. Integration
as anti-di erentiation, integral as sum. Length
of curves, area under curves and volume of
solids of revolution using integration.

Module 4. Probability

e Basic Combinatorics - Pigeonhole principle,
permutations and combinations. Random
experiment, sample space, events, probability,
discrete Probability, conditional probability
and independent events.

Unit II
Real and Complex Analysis

Module 1. Basic concepts in Real Analysis

e Convergence and limits of sequences and
series of real numbers. Geometric and
harmonic series. Sequences and series of real
functions, point-wise and uniform
convergence. The exponential series. Limits,
continuity, directional and total derivatives of
functions of several variables.

Module 2. Integration and basic Measure
Theory

e Functions of bounded variations. Riemann
integrals and Riemann Stieltjes integrals of real
valued functions. The concepts of Lebesgue
measure and Lebesgue integral of real valued
functions. Lebesgue measurable sets,
measurable functions and simple func- tions.

Module 3. Basic concepts in Complex
Analysis

e Basic properties of complex numbers.
Absolute value. Polar form of a complex
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