
                                                  M.Sc. Mathematics 
 

Semester Subject Code Subject 

Sem-I  Maths-101 Real Analysis - I 

Sem-I  Maths-102 Complex Analysis 

Sem-I  Maths-103 Algebra - I 

Sem-I  Maths-104 Mechanics - I 

Sem-I  Maths-105 Differential Equations 

Sem-III  Maths-301 Functional Analysis - I 

Sem-III  Maths-302 Topology - I 

Sem-III  Maths-303 Statistics - I 

Sem-III  Maths-304  Operations Research - I 



                            LESSON PLAN - MSc MATHEMATICS 

                                                     SEMESTER - I 
 

                    REAL ANALYSIS - I 
 

Topic-I 

 

Topic Resources Time 

Countable and uncountable 

sets. Metric spaces, compact 

sets 

1. Walter Rudin : Principles of 

Mathematical Analysis (3rd 

Edition) McGraw-Hill Ltd 

Ch.2, Ch.3, (3.1-3.12), Ch.4, 

Ch.6, (6.1-6.22) 2. Simmons, 

G.F. : Introduction to 

Topology and Modern 

Analysis, McGraw- Hill 

Ltd(App.1) pp337-338, 

Ch.2(9-13) 3. Shanti Narayan : 

A course of Mathematical 

Analysis. 

Three weeks 

Introduction:  Whether finite or infinite, the elements of a countable set can always be counted 

one at a time and, although the counting may never finish, every element of the set is associated 

with a unique natural number. compactness is a property that generalizes the notion of a subset 

of Euclidean space being closed  and bounded 

Body of the lesson: Set Theory: Finite, countable and uncountable sets. Metric spaces: 

Definition and examples, open sets, closed sets, compact sets, elementary properties of compact 

sets, k- cells, compactness of k- cells, Compact subsets of Euclidean space Rk . 

Conclusion: This lesson unit is intended to help ,how well students are able to solve problems 

using countability of sets , metric spaces and a topology relates to analysis with its emphasis on 

functions and their continuity, and to metric geometry, with its measurements and distances. 

 

Topic-II 

 

Topic Resources Time 

Connected sets in a metric 

space 

Functions of Bounded 

Variation 

1. Walter Rudin : Principles of 

Mathematical Analysis (3rd 

Edition) McGraw-Hill Ltd 

Ch.2, Ch.3, (3.1-3.12), Ch.4, 

Ch.6, (6.1-6.22) 2. Simmons, 

G.F. : Introduction to 

Topology and Modern 

Analysis, McGraw- Hill 

Ltd(App.1) pp337-338, 

Ch.2(9-13) 3. Shanti Narayan : 

A course of Mathematical 

Analysis. 

Three weeks 

https://en.wikipedia.org/wiki/Euclidean_space
https://en.wikipedia.org/wiki/Closed_set
https://en.wikipedia.org/wiki/Bounded_set


Introduction In this topic, we have introduced the notion of connectedness and proved some of 

its equivalent forms. We will discuss the behavior of connectedness under continuous functions 

and show that connectedness is a topological property 

Body of the lesson: Perfect sets, The Cantor set, Separated sets, connected sets in a metric space, 

Connected subsets of real line, Components, Functions of Bounded Variation. 

Conclusion:  we have defined the notion of connectedness and proved several criteria for 

connectedness of metric spaces 

Assignments on connected sets and bounded variation. 

 

Topic-III 

 

Topic Resources Time 

Sequences in Metric Spaces 1.Shanti Narayan : A course of 

Mathematical Analysis. 2. 

Apostol, T.M. : Mathematical 

Analysis 2nd Edition 

7.18(Th.7.30&7.31) 3. Malik, 

S.C. : Mathematical Analysis, 

Wiley Eastern Ltd.. 

Two weeks 

Introduction:  It generalised the concept of convergence of sequences of real numbers and of 

continuous functions of a real variable. , we introduce the basic ideas of metric spaces and 

Cauchy sequences and discuss the completion of a metric space. The topology of metric spaces, 

Baire’s category theorem and its applications 

Body of the lesson: Sequences in Metric Spaces: Convergent sequences (in Metric Spaces), 

subsequences, Cauchy sequences, Complete metric spaces, Cantor’s Intersection Theorem, 

Baire’s theorem, Banach contraction principle. 

, 

 

Conclusion: Students will be able to learn the use of Sequences in Metric Spaces: Convergent 

sequences. 

Assignment on  subsequences, Cauchy sequences, Complete metric spaces, Cantor’s Intersection 

Theorem, Baire’s theorem, Banach contraction principle. 

 

 

Topic-IV 

 

Topic Resources Time 

Continuity and Uniform 

Continuity 

Shanti Narayan : A course of 

Mathematical Analysis. 

 Apostol, T.M. : Mathematical 

Analysis 2nd Edition 

7.18(Th.7.30&7.31) 

Malik, S.C. : Mathematical 

Analysis, Wiley Eastern Ltd. 

Two weeks 



Introduction: In this topic. Continuous mappings, uniform convergence of sequences and series 

of functions, the contraction mapping principle and applications are discussed 

Body of the lesson:  Continuity: Limits of functions (in metric spaces) Continuous functions, 

Continuity and Compactness, Continuity and Connectedness, Discontinuities, Monotonic 

functions, Uniform Continuity 

Conclusion: The problem of extension of a continuous or uniformly continuous function defined 

on a subspace to the whole space is discussed. Also uniform convergence of sequences and series 

of continuous functions is discussed. 

 

                                                                     Topic-V 

 

Topic Resources Time 

The Riemann Stieltje’s 

Integral 

Shanti Narayan : A course of 

Mathematical Analysis.. 

Apostol, T.M. : Mathematical 

Analysis 2nd Edition 

7.18(Th.7.30&7.31) 

Malik, S.C. : Mathematical 

Analysis, Wiley Eastern Ltd. 

Two weeks 

Int  Introduction: In this topic, we investigate a generalization of the Riemann integral called the 

Riemann-Stieltjes integral . 

Body of the lesson: The Riemann Stieltje’s Integral: Definition and existence of Riemann 

Stieltje’s integral, Properties of integral. Integration and Differentiation. Fundamental Theorem of 

Calculus, Ist and 2nd Mean Value Theorems of Riemann Stieltje’s integral. 

Conclusion:  Bounded and continuous (monotonic) function  can be integrated with respect to any 

monotonic increasing function .  

 

 

 

 

 

                                

 

 

 

 

 

 

 

 

 

 



                        LESSON PLAN - MSc MATHEMATICS 

                                                     SEMESTER - I 
 

                 COMPLEX ANALYSIS 
 

Topic-I 

 

Topic Resources Time 

Functions of Complex 

Variables-Analytic functions, 

Construction of Analytic 

functions 

Complex Analysis, Ahlfors; 

Functions of Complex 

Variables, Shanti Narayan 

Four Weeks 

Introduction: Complex analysis can roughly be thought of as that subject which applies the 

ideas 

of calculus to imaginary numbers. A function/of the complex variable z is a rule that assigns to 

each value z in a set D one and only one complex value w. We write w=f(z) and call w the image 

of z undef. It is seldom of interest to study functions that are differentiable at only a single point. 

Complex functions that have a derivative at all points in a neighborhood of a point  deserve 

further study 

Body of the lesson: Functions of a Complex Variable; Limits and Continuity; Differentiable 

Functions; The Cauchy-Riemann Equations; Analytic Functions and Harmonic Functions 

Conclusion: The study will help students in laying foundations for the study of complex analysis 

and develop the topics of analytic and harmonic functions  

Assignment on various concepts covered in body of lesson 

 

Topic-II 

 

Topic Resources Time 

Complex Line Integral; 

Cauchy Theorem and related 

theorems 

Complex Analysis, Ahlfors; 

Functions of Complex 

Variables, Shanti Narayan, 

Functions of Complex 

Variables, B.S. Tyagi 

Three Weeks 

Introduction: In the previous topic we saw how the derivative of a complex function is defined. 

We now turn our attention to the problem of integrating complex functions. We will find that 

integrals of analytic functions are well behaved and that many properties from calculus carry 

over to the complex case. To introduce the integral of a complex function, we will start by 

defining what is meant by the integral of a complex-valued function of a real variable. 

Body of the lesson: Complex Integrals; Contours and Contour Integrals; The Cauchy-Goursat 

Theorem; The Fundamental Theorems of Integration; Integral Representations for Analytic 

Functions; The Theorems of Morera’s and Liouville’s and Some more theorems 

Conclusion: The study of the above topics will a strong foundation for integration of complex 

functions.. 

Assignment on Questions related to above topics 

 

 



Topic-III 

 

Topic Resources Time 

Power Series; Theorem on 

poles and zeroes of 

meromorphic functions 

Complex Analysis, Ahlfors; 

Functions of Complex 

Variables, Shanti Narayan, 

Functions of Complex 

Variables, B.S. Tyagi 

Two Weeks 

Introduction: It is possible for a function defined on the real numbers to be differentiable 

everywhere and yet not be expressible as a power series. In the complex case, however, things 

are much simpler! It turns out that if a complex function is analytic in the disk, its Taylor series 

about a will converge to the function at every point in this disk. Thus, analytic functions are 

locally nothing more than glorified polynomials. 

Body of the lesson: Power Seires, Taylor’s theorem, Laurent’s theorem. Maximum Modulus 

Principle. Schwarz’s lemma. Theorem on poles and zeros of meromorphic functions. Argument 

principle. Fundamental theorem of Algebra and Rouche’s theorem. 

Conclusion: Students will be know how Taylor and Laurent series can be used to derive 

important 

Properties of analytic functions. 

Assignment on power series 

 

Topic-IV 

 

Topic Resources Time 

Residue Theory and 

evaluation of some special 

integrals  

Complex Analysis, Ahlfors; 

Functions of Complex 

Variables, Shanti Narayan, 

Functions of Complex 

Variables, B.S. Tyagi 

Three Weeks 

Introduction: The Cauchy integral formulae in previous Section are useful in evaluating contour 

integrals 

over a simple closed contour C where the integrand has the form f(z)/(z — Zo)
k and f is an 

analytic function. In this case, the singularity of the integrand is at worst a pole of order k at zo. 

In this section we extend this result to integrals that have a finite number of isolated singularities 

and lie inside the contour C. This new method can be used in cases where the integrand has an 

essential singularity at z0 and is an important extension of the previous method. 

Body of the lesson: Zeros, Singularities, Residue at a pole and at infinity. Cauchy’s Residue 

theorem, Jordan’s lemma. Integration round Unit circle. Evaluation of special integrals and 

integration involving many valued functions. 

Conclusion: The study will help students in understanding the contour integrations. 

Assignment on Probability functions.. 

 

 

 

 

 



Topic-V 

 

 

Topic Resources Time 

Conformal transformations ; 

Bilinear Transformations  

Complex Analysis, Ahlfors; 

Functions of Complex 

Variables, Shanti Narayan, 

Functions of Complex 

Variables, B.S. Tyagi 

Two Weeks 

Introduction: A mapping w = f(z) is said to be angle preserving, or conformal at zo, if it 

preserves angles between oriented curves in magnitude as well as in orientation. Another 

important class of elementary mappings was studied by Augustus Ferdinand Mobius (1790-

1868). These mappings are conveniently expressed as the quotient of two linear expressions and 

are commonly known as linear fractional or bilinear transformations. 

Body of the lesson: Conformal transformations. Bilinear transformations. Critical points, fixed 

points, cross-ratio. Problems on cross-ratio and bilinear transformation, Analytic Continuation, 

Natural Boundary, Schwartz Reflection Principle. 

Conclusion: The study will lay the foundation for Conformal and Bilinear transformations. 

Assignment on Theories of Bilinear transformations 

 

                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                        LESSON PLAN - MSc MATHEMATICS 

                                                     SEMESTER - I 
 

                      MECHANICS - I 
 

Topic-I 

 

Topic Resources Time 

Velocity and acceleration of a 

particle along a curve, Radial 

& Transverse components 

(plane motion) 

Text Book of Dynamics by F. 

Chorlton, Dynamics of rigid 

body by S.L. Loney, Classical 

Mechanics by D.E. Rutherford  

 

Four Weeks 

Introduction: In this topic the concept of velocity and acceleration will be discussed under 

different stuations which is the extended part that student have already studied in their graduation 

level. 

 

Body of the lesson: Velocity and acceleration of a particle along a curve, Radial & Transverse 

components (plane motion). Relative velocity and acceleration. Kinematics of a rigid body 

rotating about a fixed point. Vector angular velocity, General motion of a rigid body, General 

rigid body motion as a  

screw motion. Composition of angular velocities. Moving axes. Instantaneous axis of rotation 

and instantaneous centre of rotation.  

Conclusion: The study will help students in laying foundations for the study of Velocity and 

acceleration in different situations like moving axes etc.  

Assignment on various concepts covered in body of lesson 

 

Topic-II 

 

Topic Resources Time 

Newton’s laws of motion Text Book of Dynamics by 

F.Chorlton, Dynamics of rigid 

body by S.L. Loney , Classical 

Mechanics by D.E. Rutherford  

Two Weeks 

Introduction: In the previous topic we hold a grip in few concepts related to mechanics now we 

can move further to learn how newtons  law of forces work and saw the practical applications 

through various examples. 

Body of the lesson: Newton’s laws of motion, work, energy and power. Conservative forces, 

potential energy. Impulsive forces, Rectilinear particle motion:- (i) Uniform accelerated motion 

(ii) Resisted motion (iii) Simpleharmonic motion (iv)Damped and forced vibrations.  

Conclusion: The study of the above topics create a strong bond between the theoretical concepts 

and practical real world  

Assignment on Questions related to above topics 

 

 

 



Topic-III 

 

Topic Resources Time 

Projectile motion and 

Dynamical properties of 

Cycloid 

Text Book of Dynamics by F. 

Chorlton, Dynamics of rigid 

body by S.L. Loney,Classical 

Mechanics by D.E. Rutherford  

Two Weeks 

Introduction: A projectile is an object upon which the only force acting is gravity. There are a 

variety of examples of projectiles. An object dropped from rest is a projectile (provided that the 

influence of air resistance is negligible). An object that is thrown vertically upward is also a 

projectile (provided that the influence of air resistance is negligible). And an object which is 

thrown upward at an angle to the horizontal is also a projectile (provided that the influence of air 

resistance is negligible). A projectile is any object that once projected or dropped continues in 

motion by its own inertia and is influenced only by the downward force of gravity. 

Body of the lesson: Projectile motion under gravity, constrained particle motion, angular 

momentum of a particle. The cycloid and its dynamical properties.  

Conclusion: At the end of this topic students will be able to define projectile motion and solve 

practical questions based on these concepts.  Tests  will be conducted  

 

Topic-IV 

 

Topic Resources Time 

Orbital motion  Text Book of Dynamics by F. 

Chorlton, Dynamics of rigid 

body by S.L. Loney,Classical 

Mechanics by D.E. Rutherford 

Three Weeks 

Introduction: In this topic Concepts of orbital motion will be discussed along with keplers law  

Body of the lesson: Motion of a particle under a central force, Use of reciprocal polar 

coordinates, pedal- co-ordinates and equations. Kepler’s laws of planetary motion and Newton’s 

Law of gravitation. Disturbed orbits, elliptic harmonic Motion 

Conclusion: The study will help students in understanding the contour integrations. 

Assignment on Probability functions.. 

 

Topic-V 

 

Topic Resources Time 

Moment of Inertia and product 

of inertia 

Text Book of Dynamics by F. 

Chorlton, Dynamics of rigid 

body by S.L. Loney,Classical 

Mechanics by D.E. Rutherford 

Two Weeks 

Introduction: Moment of inertia is the name given to rotational inertia, the rotational analog of 

mass for linear motion. It appears in the relationships for the dynamics of rotational motion. The 

moment of inertia must be specified with respect to a chosen axis of rotation. For a point mass 

the moment of inertia is just the mass times the square of perpendicular distance to the rotation 

axis, I = mr2. That point mass relationship becomes the basis for all other moments of inertia 

since any object can be built up from a collection of point masses. 

http://www.physicsclassroom.com/Class/newtlaws/u2l1b.cfm
http://hyperphysics.phy-astr.gsu.edu/hbase/mass.html#mas
http://hyperphysics.phy-astr.gsu.edu/hbase/mi.html#mix


Body of the lesson: Moments and products of Inertia, Theorems of parallel and perpendicular 

axes, angular motion of a rigid body about a fixed point and about fixed axes. Principal axes, 

Kinetic energy of a rigid body rotating about a fixed point, Momental ellipsoid, equimomental 

systems, coplanar distribution.  

Conclusion: The study will lay the foundation for concepts like equimomental systems, coplanar 

distribution etc. 

Assignment on the said topics will be given to the students. 

 
 

                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                        LESSON PLAN - MSc MATHEMATICS 

                                                     SEMESTER - I 
 

         DIFFERENTIAL EQUATIONS 

 
Topic-I 

 

Topic Resources Time 

Successive approximation, 

Adjoint and self-adjoint 

equations, solution of linear 

differential equation of order n 

  Piaggio: Differential 

equations.  Ross, S.L.: 

Differential equations.  

Coddington,  

Two Weeks 

  

Body of the lesson:. Existence and uniqueness theorem for solution of the differential equation  , 

The method of successive approximation, general properties of solution of linear differential 

equation of order n, adjoint and self-adjoint equations.  

Conclusion: Students will be able to learn  how to calculate the solution of linear differential 

equations  

 

Topic-II 

 

Topic Resources Time 

Laplace Transform Coddington, E.A.: 

Introduction to Ordinary 

Differential Equations 

 Rainvile: Special Functions , 

Raisinghania ,M. D;advanced 

differential equations 

Three  Weeks 

Body of the lesson:. Laplace Transform: Definition, existence, and basic properties of the 

Laplace transform, Inverse Laplace transform, Convolution theorem, Laplace transform solution 

of linear differential equations and simultaneous linear differential equations with constant 

coefficients, Complex Inversion formula. 

Conclusion: Students will learn to solve differential equations with the help of laplace 

transformation 

Assignment on Laplace Transform 

 

Topic-III 

 

Topic Resources Time 

Fourier Transform Watson, G.N.: A treaties on 

the theory of Bessel functions. 

Coddington,E.A.: Introduction 

to Ordinary Differential 

Equations Raisinghania,M. 

D;advancedifferentialequations 

Three  Weeks 



Body of the lesson:. Fourier Transform: Definition, existence, and basic properties, Convolution 

theorem, Fourier transform of derivatives and Integrals, Fourier sine and cosine transform, 

Inverse Fourier transform, solution of linear ordinary differential equations, Complex Inversion 

formula 

Conclusion: Students will be learn to solve differential equations with the help of Fourier 

Transform 

Assignment on Fourier Transform 

 

Topic-IV 

 

Topic Resources Time 

Special Functions Rainvile:SpecialFunctions.,Watson, 

G.N.: A treaties on the theory of 

Bessel functions, Coddington, 

E.A.: Introduction to Ordinary 

Differential Equations 

Three Weeks 

Body of the lesson:. Special Functions: Solution, Generating function, recurrence relations and 

othogonality of Legendre polynomial, Bessel functions, Hermite and Laguerre polynomials 

Conclusion: Students will be able to learn various recurrence relations between special functions  

Assignment on special functions. 

 

Topic-V 

 

Topic Resources Time 

Total differential equations, 

Strum theory  

Piaggio: Differential 

equations. Ross, S.L.: 

Differential equations. 

Watson, G.N.: A treaties on 

the theory of Bessel functions. 

Coddington, E.A.: 

Introduction to Ordinary 

Differential Equations 

Raisinghania ,M. D;advanced 

differential equations    

Three  Weeks 

Body of the lesson: Total differential equations. Simultaneous differential equations, orthogonal 

trajectories, Sturm Liouville’s boundary value problems. Sturm comparison and Separation 

theorems, Orthogonality solution 

. 

Conclusion: Students will be able to solve boundary value problems 

 

                          

 

 

 

 



                        LESSON PLAN - MSc MATHEMATICS 

                                                    SEMESTER - III 
 

           FUNCTIONAL ANALYSIS – I 
 

Topic-I 

 

Topic Resources Time 

Banach spaces 1.G.F. Simmons: Introduction 

to Topology and Modern 

Analysis, Ch. 9 & 10 

(Sections 52-55), Mc.Graw-

Hill International Book 

Company, 1963. 2. Royden, 

H. L.: Real Analysis , Ch 6 

(Sections 6.1 -6.3), Macmillan 

Co. 1988. 3. Erwin Kreyszig: 

Introduction to Functional 

Analysis with Applications, 

John Wiley & Sons, 1978. 

Three weeks 

Body of the lesson: Normed linear spaces, Banach spaces, subspaces, quotient spaces, L p -

spaces: Holder’s and Minkowski’s Inequalities, Convergence and Completeness, Riesz-Fischer 

Theorem 

Conclusion: This lesson unit is intended to help ,how well students are able to solve problems 

using Normed linear spaces and Holder’s and Minkowski’s Inequalities 

 

Topic-II 

 

Topic Resources Time 

Continuous linear 

transformations 

1.G.F. Simmons: Introduction 

to Topology and Modern 

Analysis, Ch. 9 & 10 

(Sections 52-55), Mc.Graw-

Hill International Book 

Company, 1963. 2. Royden, 

H. L.: Real Analysis , Ch 6 

(Sections 6.1 -6.3), Macmillan 

Co. 1988. 3. Erwin Kreyszig: 

Introduction to Functional 

Analysis with Applications, 

John Wiley & Sons, 1978. 

Two weeks 

Body of the lesson: Continuous linear transformations, equivalent norms, finite dimensional 

normed linear spaces and compactness, Riesz Theorem 

Conclusion:  we have defined the notion of Continuous linear transformations  and proved 

several criteria for continuity , compactness of normed spaces 

Assignments on equivalent norms, finite dimensional normed linear spaces 



Topic-III 

 

Topic Resources Time 

The conjugate space N* 1.G.F. Simmons: Introduction 

to Topology and Modern 

Analysis, Ch. 9 & 10 

(Sections 52-55), Mc.Graw-

Hill International Book 

Company, 1963. 2. Royden, 

H. L.: Real Analysis , Ch 6 

(Sections 6.1 -6.3), Macmillan 

Co. 1988. 3. Erwin Kreyszig: 

Introduction to Functional 

Analysis with Applications, 

John Wiley & Sons, 1978. 

Three weeks 

Body of the lesson: The conjugate space N*. The Hahn-Banach theorem and its consequences. 

natural imbedding of N into N**, reflexivity of normed spaces. 

Conclusion:  It is the extension of bounded linear functionals defined on a subspace of 

some vector space to the whole space, and it also shows that there are "enough" continuous linear 

functionals defined on every normed vector space to make the study of the dual space 

 

Topic-IV 

 

Topic Resources Time 

Open mapping theorem 

conjugate operators and 

projections on a Banach space 

Balmohan V. Limaye: 

Functional Analysis, New Age 

International Limited. 2. 

P.K.Jain, O.P Ahuja 

Functional Analysis, New Age 

International (P) Ltd. 

Publishers, & Khalil Ahmed: 

1995. 

Three weeks 

Body of the lesson: Open mapping theorem, projections on a Banach space, closed graph 

theorem, uniform boundedness principle, conjugate operators. 

Conclusion: .Open mapping  is a fundamental result which states that if a continuous linear 

operator between Banach spaces is surjective then it is an open map.and the closed graph 

theorem is a basic result which characterizes continuous functions in terms of their graphs. 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Bounded_operator
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Continuous_function_(topology)
https://en.wikipedia.org/wiki/Normed_vector_space
https://en.wikipedia.org/wiki/Dual_space
https://en.wikipedia.org/wiki/Bounded_linear_operator
https://en.wikipedia.org/wiki/Bounded_linear_operator
https://en.wikipedia.org/wiki/Banach_space
https://en.wikipedia.org/wiki/Surjective
https://en.wikipedia.org/wiki/Open_map
https://en.wikipedia.org/wiki/Continuous_function
https://en.wikipedia.org/wiki/Graph_of_a_function


Topic-V 

 

Topic Resources Time 

Hilbert spaces K. Chanrashekhra Rao: 

Functional Analysis, Narosa, 

2002 2.. D. Somasundram: A 

First Course in Functional 

Analysis, Narosa, 2006. 

Two weeks 

Body of the lesson : Inner product spaces, Hilbert spaces, orthogonal complements, orthonormal 

sets, the conjugate space H*. 

Conclusion:  A Hilbert space is an abstract vector space possessing the structure of an inner 

product that allows length and angle to be measured. Furthermore, Hilbert spaces are complete: 

there are enough limits in the space to allow the techniques of calculus to be used. 

                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Mathematical_structure
https://en.wikipedia.org/wiki/Inner_product_space
https://en.wikipedia.org/wiki/Inner_product_space
https://en.wikipedia.org/wiki/Complete_metric_space
https://en.wikipedia.org/wiki/Limit_(mathematics)


                            LESSON PLAN - MSc MATHEMATICS 

                                                     SEMESTER - III 
 

                        TOPOLOGY – I 
 

Topic-I 

 

Topic Resources Time 

Topological Spaces T.O. Moore -Elementary general 

Topology , J.L. Kelley- General 

Topology,  J.R. Munkres –

Topology, 

G.F. Simmons -Introduction to 

Topology and Modern 

Analysis,S.W. Davis-Topology, 

McGraw Hill 2005. 

Four Weeks 

Body of the lesson: Topological Spaces, Basic concepts, closure, interior, exter 

ior and boundary of a set. Dense sets, Closure operator [Kuratowski function] and Interior 

operator. Neighbourhoods and neighbourhood system, Coarser and finer topologies. Local bases, 

bases and sub –bases for a topological space. Convergence of a sequence. First and second 

countable spaces. Lindelof spaces, Separable spaces..  

Conclusion: The study will help students in laying foundations for the study of topological 

spaces. 

Assignment on various concepts covered in body of lesson 

 

Topic-II 

 

Topic Resources Time 

Sub-spaces and Connected 

and disconnected spaces 

T.O. Moore -Elementary 

general Topology , J.L. 

Kelley- General Topology, 

J.R. Munkres – Topology,G.F. 

Simmons -Introduction to 

Topology and Modern 

Analysis,S.W. Davis-

Topology, McGraw Hill 2005.  

Two Weeks 

Body of the lesson: Sub-spaces, Hereditary properties, Separated sets, Connected sets, 

Connected and disconnected spaces, Connectedness on real line. Components, Locally connected 

space. Totally disconnected space.  

Conclusion: The study of the above topics creates a strong bond between the theoretical 

concepts and practical real world. Assignment on Questions related to above topics 

 

Topic-III 

 

Topic Resources Time 

Continuous functions T.O. Moore -Elementary Two Weeks 



general Topology , J.L. 

Kelley- General Topology, 

J.R. Munkres –Topology, G.F. 

Simmons -Introduction to 

Topology and Modern 

Analysis,S.W. Davis-

Topology, McGraw Hill 2005.  

Body of the lesson: Continuous functions, Restriction and extension of a mapping. Sequential 

continuity at point. Invariants under a continuous mapping. Open and closed mappings. 

Homeomorphism and embedding. Topological properties.  

Conclusion: At the end of this topic students will be able to define  a continuous mapping 

between topological spaces and they can also understand the concept of homeomorfhism.  Tests  

will be conducted  

 

Topic-IV 

 

Topic Resources Time 

Product of two spaces,  T.O. Moore -Elementary 

general Topology , J.L. 

Kelley- General Topology,  

J.R. Munkres –Topology, 

G.F. Simmons -Introduction to 

Topology and Modern 

Analysis,S.W. Davis-

Topology, McGraw Hill 2005. 

Three Weeks 

Body of the lesson: Product of two spaces, The product of n spaces. Base for a finite product 

topology. General product spaces. Sub-base and base for product topology. Productive 

properties. Quotient spaces. 

Conclusion: The study will help students in understanding the product of two spaces.  

Assignment on the related topics will be given. 

 

Topic-V 

 

Topic Resources Time 

Separation Axioms  T.O. Moore -Elementary 

general Topology , J.L. 

Kelley- General Topology,  

J.R. Munkres –Topology, 

G.F. Simmons -Introduction to 

Topology and Modern 

Analysis,S.W. Davis-

Topology, McGraw Hill 2005. 

Two Weeks 

Body of the lesson: Separation Axioms: T0, T1, T2–spaces. Regular spaces, T3–spaces,  Normal 

spaces, T4 – space. Tychonoff lemma, Urysohn lemma, Tietze extension theorem. 

Conclusion: The study will lay the foundation of the important topic of separation axioms 

Assignment on the said topics will be given to the students. 



                            LESSON PLAN - MSc MATHEMATICS 

                                                     SEMESTER - III 
 

                        STATISTICS – I 
 

Topic-I 

 
Topic Resources Time 

Descriptive Statistics Fundamentals of 

Mathematical Statistics S.C 

Gupta, An Outline of 

Statistical Theory Vol.-I. 

Goon, A.M., Gupta, M.K. & 

Dasgupta B.  

Two Weeks 

Introduction: Statistics is a very broad subject, with applications in a vast number of different 

fields. In generally one can say that statistics is the methodology for collecting, analyzing, 

interpreting and drawing conclusions from information. 

Body of the lesson: What kind and how much data need to be collected?  How should we 

organize and summarize the data?  How can we analyse the data and draw conclusions from it?  

How can we assess the strength of the conclusions and evaluate their uncertainty? 

Conclusion: Students will be able to learn the basics of statistical tools for averages, dispersion, 

skewness and kurtosis. 

Assignment on Averages, Dispersion, Skewness and Kurtosis 

 

Topic-II 

 

Topic Resources Time 

Probability  Fundamentals of 

Mathematical Statistics S.C 

Gupta, An Outline of 

Statistical Theory Vol.-I. 

Goon,A.M.,Gupta, M.K. & 

Dasgupta B.  

Two Week 

Introduction: A numerical measure of uncertainty is provided by a very important branch of 

Mathematics called the Theory of Probability. 

Body of the lesson: Different approaches to the theory of probability, addition theorem, 

conditional probability, independent events, Bayes Theorem and their uses. 

Conclusion: Students will be able to learn the use of probability in our day-to-day life and in the 

decision- making in the face of uncertainity. 

Assignment on Probability concepts. 

 

 

 

 

 

 



Topic-III 

 

Topic Resources Time 

Random Variable and 

Probability function, Moments 

Fundamentals of 

Mathematical Statistics S.C 

Gupta  

Two Weeks 

Introduction: A fundamental concept for any statistical treatment is that of the random variable. 

A random variable is a collection of possible elementary events together with their probabilities. 

A ‘realization’ of a random variable yields one of the elementary outcomes and it does so with 

the probability which has been assigned to this elementary event. This section extends the study 

to their probability functions and moments. 

Body of the lesson: Random variable, probability mass function, probability density function, 

cumulative distribution function, Two and higher dimensional random variables, joint 

distribution, marginal and conditional distributions, Stochastic independence, function of random 

variables and their probability density functions. 

Conclusion: Students will understand the importance of moments. 

Assignment on Probability functions and moments 

 

Topic-IV 

 

Topic Resources Time 

Mathematical Expectations 

function, Moment Generating 

function and Convergence in 

probability 

Fundamentals of 

Mathematical Statistics S.C 

Gupta  

Two Weeks 

Introduction: We examine the expected value and the variance of random variables in detail. 

We shall conclude this discussion with Chebychev’s inequality 

Body of the lesson: Theorems on expectations. How moments are generated. Concept of 

convergence in probability sense. Some theorems on WLLN. 

Conclusion: The study will help students to understand how moments can be generated and 

WLLN. 

Assignment on Moment Generating function 

 

Topic-V 

 

Topic Resources Time 

Probability Distributions Fundamentals of 

Mathematical Statistics S.C 

Gupta  

Three Weeks 

Introduction: Given a random experiment, we can find the set of all possible outcomes which is 

known as the sample space. Objects in a sample space may not be numbers. Thus, we use the 

notion of random variable to quantify the qualitative elements of the sample space. A random 

variable is characterized by either its probability density function or its cumulative distribution 

function. The other characteristics of a random variable are its mean, variance and moment 

generating function. In this section, we explore some frequently encountered discrete and 

continuous distributions and study their important characteristics. 



Body of the lesson: Discrete Probability Distributions: Uniform hyper geometric, Binomial, 

Poisson, Geometric, Hyper geometric, Multinomial. Continuous probability distributions: 

Uniform, Exponential, 

Gamma, Beta, Normal distributions. 

Conclusion: Students will learn various probability distributions and learn when and where to 

use them. 

Assignment on Probability distributions. 

 

Topic-VI 

 

Topic Resources Time 

Correlation and Regression 

analysis, Partial and multiple 

correlations. 

Fundamentals of 

Mathematical Statistics S.C 

Gupta  

Three Weeks 

Introduction: In case of bivariate distribution we may be interested to find out if there is any 

association or correlation between the two variables under study. If the change in one variable 

affects the change in other variable, the variables are said to be correlated. The term regression 

literally means stepping back towards the average. Regression analysis is a mathematical 

measure of the average relationship between two or more variables in terms of the original units 

of the data. 

Body of the lesson: Properties of correlation and regression. Different relations between them. 

To extend the study to Partial and multiple correlations. 

Conclusion: Students will be able to learn the use of different correlation coefficients in case of 

Quantitative and Qualitative data. Find regression lines.  

Assignment on Correlation and regression analysis.  

                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                       LESSON PLAN - MSc MATHEMATICS 

                                                     SEMESTER - III 
 

            OPERATIONS RESEARCH – I 
 

Topic-I 

 

Topic Resources Time 

The linear programming 

problem  and simplex 

computational procedure 

Gass, S. L- Linear 

Programming, Handley, G. -

Mathematical Programming, 

Kambo, N. S.  Mathematical 

Programming, Panneerselvam, 

R. -Operations Research Taha, 

H.A. - Operations Research, 

Kanti Sawrup, Gupta-c 

Operations Research 

P.K. and Manmohan 

Four Weeks 

Body of the lesson: The linear programming problem, properties of a solution to the linear 

rogramming problem, generating extreme point solution, simplex computational procedure, 

development of minimum feasible solution, the artificial basis techniques, a first feasible solution 

using slack variables, two phase and Big - M method with artificial variables.  

Conclusion: The study will help students in laying foundations for the study of LPP  

Assignment on various concepts covered in body of lesson 

 

Topic-II 

 

Topic Resources Time 

Duality and Dual simplex 

method 

Gass, S. L- Linear 

Programming, Handley, G. -

Mathematical Programming, 

Kambo, N. S.  Mathematical 

Programming, Panneerselvam, 

R. -Operations Research, 

Taha, H.A. - Operations 

Research, Kanti Sawrup, 

Gupta-c 

Operations Research 

P.K. and Manmohan  

Two Weeks 

Body of the lesson: General Primal-Dual pair, formulating a dual problem,  primal dual pair in 

matrix form, Duality theorems, complementary slackness theorem, duality and simplex method, 

economic interpretation of duality, dual simplex method.  

Conclusion: The study of the above topics create a strong bond between the theoretical concepts 

and practical real world ,. Assignment on Questions related to above topics 

 

 



Topic-III 

 

Topic Resources Time 

Transportation problem Gass, S. L- Linear 

Programming, Handley, G. -

Mathematical Programming, 

Kambo, N. S.  Mathematical 

Programming, Panneerselvam, 

R. -Operations Research, 

Taha, H.A. -  perations 

Research, Kanti Sawrup, 

Gupta-c Operations Research 

P.K. and Manmohan 

Two Weeks 

Body of the lesson: General transportation problem, transportation table, duality in 

transportation problem, loops in transportation tables, LP formulation, solution of transportation 

problem, test for optimality, degeneracy, transportation algorithm (MODI method), time - 

minimization transportation problem.  

Conclusion: At the end of this topic students will be able to find least transportation cost under 

different situation and practical  questions based on these concepts will be discussed.  Tests  will 

be conducted  

 

Topic-IV 

 

Topic Resources Time 

Assignment problem and 

Game Theory  

Gass, S. L- Linear 

Programming, Handley, G. -

Mathematical Programming, 

Kambo, N. S.  Mathematical 

Programming, Panneerselvam, 

R. -Operations Research, 

Taha, H.A. - perations 

Research, Kanti Sawrup, 

Gupta-c 

Operations Research,P.K. and 

Manmohan 

Three Weeks 

Body of the lesson: Mathematical formulation of assignment problem, assignment method, 

typical assignment problem, the traveling salesman problem. Game Theory: Two - person zero - 

sum games, maximin - minimax principle, games without saddle points(Mixed strategies), 

graphical solution of n2 and 2 m games, dominance property, arithmetic method of nngames, 

general solution of n m  rectangular games. 

Conclusion: The study will help students in understanding the concept of Assignment problem 

and travelling salesman problem. Assignment on Assignment problem and game theory. 

 

 

 

 



Topic-V 

 

Topic Resources Time 

Integer Programming and 

Dynamic Programming 

 

Gass, S. L- Linear 

Programming, Handley, G. -

Mathematical Programming, 

Kambo, N. S.  Mathematical 

Programming, Panneerselvam, 

R. -Operations Research Taha, 

H.A. - Operations Research, 

Kanti Sawrup, Gupta-c 

Operations Research P.K. and 

Manmohan 

Two Weeks 

Body of the lesson: Integer Programming: Gomory’s all I.P.P. method, constructions of 

Gomory’s constraints, Fractional cut method - all integer and mixed integer, Branch and - Bound 

method, applications of integer  programming. Dynamic Programming: The recursive equation 

approach, characteristics of dynamic programming, dynamic programming algorithm, solution of 

- Discrete D.P.P. , some applications, solution of L.P.P. by Dynamic Programming. 

Conclusion: The study will lay the foundation for concepts likeGomory’s constraints, D.P.P.etc. 

Assignment on the said topics will be given to the students. 

 

 

 
 

 


