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Programme Outcomes 
 

Upon successful completion of this course, students will be able to: 
 

PO 1: Solve complex Mathematical problems by critical understanding, analysis and synthesis. 

Students will also be able to provide a systematic understanding of the concepts and theories of 

Mathematics and their applications in the real world to enhance career prospects in a huge array 

of field. 

PO 2: Have knowledge of advanced models and methods of mathematics, including same from 

the research frontiers of the field and expert knowledge of a well defined field of study, based on 

the international level of research in Maths. 

PO 3: To generate skills in independently comprehending, analysing, modelling and solving 

problems at a high level of abstracts based on logical & structured reasoning. 

PO 4: Use computer calculations as a tool to carry out scientific investigation and develop new 

variants. 

PO 5: Use mathematical and statistical techniques to solve well defined problems and present 

their mathematical work, both in oral and written format. 

PO 6: Propose new mathematical linear programming techniques & suggest possible software 

packages or computer programming to find solution to their questions. 

PO 7: Apply the knowledge in modern industry or teaching or secure acceptance in high quality 

graduate program in maths and other fields such as the field of quantitative/mathematical 

finance, mathematical computing, statistics and actuarial sciences. 

PO 8: Read, Understand construct correct mathematical and use the library and electronic data 

basis to locate information on mathematical problem. 



Master of Science (Mathematics) 

Session -2020-21 

Program Specific outcomes 

After the successful completion of this course, the students will be able to 

PSO 1: Develop a deeper and more rigorous understanding of calculus including defining 

terms and proving theorems about sets, functions, sequences, series, limits, continuity, 

derivatives, the Riemann integrals, and sequence of functions. The course will develop 

specialized techniques in problem solving. 

PSO 2: Handle mathematical operations, analysis and problems involving complex numbers. 

Justify the need for a complex number system and explain how it is related to other existing 

number systems. 

PSO 3: Understand the importance of algebraic properties with regard to working within 

various number systems, demonstrate ability to form and evaluate conjectures. 

PSO 4: Apply differential equations to significant applied and/or theoretical problems, to 

model physical and biological phenomenon by differential equations and dynamical systems. 

PSO 5: To describe fundamental properties including convergence, measure, differentiation 

and integration of the real numbers developing the theory underpinning real analysis, to 

appreciate how ideas and abstract methods in mathematical analysis can be applied to 

important practical problems. 

PSO 6: To use tensor to describe measured quantities, to formulate and solve physics 

problems in areas such as stress, elasticity including problems in geometry, to analyze shapes 

in computer version and other areas of mathematical sciences. 

PSO 7: To demonstrate capacity for mathematical reasoning through analyzing, proving and 

explaining concepts from field extension and Galois theory , to apply problem solving to 

diverse situations in physics, engineering and other mathematical contexts. 

PSO 8: To understand forces linear and circular and their effects on motion, to analyze how a 

physical system might develop or alter over time and to study the cause of these changes. 

PSO 9: Explain fundamental concepts of theory of integral equations, distinguish the 

difference between differential equations and integral equations, to develop, analyze and 

solve mathematical models for multidisciplinary problems. 



Scheme and Curriculum of Examinations of Two Year Degree Programme 

Master of Science (Mathematics) Semester-I 

Session: 2020-21 

 

Master of Science (Mathematics) Semester-I 

 

 
Course Code 

 
 

Course Title 

 
Course 

Type 

Marks  
Examination 

time 

(in Hours) 

 

Total 
Ext.  

CA 
L P 

MMSL-1331 Real Analysis-I C 100 80 - 20 3 

MMSL-1332 Complex Analysis C 100 80 - 20 3 

MMSL-1333 Algebra-I C 100 80 - 20 3 

MMSL-1334 Mechanics-I C 100 80 - 20 3 

MMSL-1335 Differential Equations C 100 80 - 20 3 

Total 500  

 

C-Compulsory 



Master of Science (Mathematics) 

Semester-I 

Session: 2020-21 

Course Title: Real Analysis-I 

Course Code: MMSL-1331 

 
Course outcomes 

 
 

After the completion of this course, students should be able to 
 

CO 1: Explain the fundamental concepts of real analysis and their role in modern mathematics. 
 

CO 2: Demonstrate capacity for mathematical reasoning through analyzing, proving and 

explaining concepts of real analysis. 

CO 3: Give argument related to convergence, continuity, completeness, compactness, 

connectedness in metric spaces. 

CO 4: Understand and derive proofs of mathematical theorems. This includes understanding the 

role of axiom, logic and particular proof techniques such as proof by induction, proof by 

contradiction etc. 

CO 5: To perform RS Integration on certain type of functions for carrying out the computation 

fluently. Also to compute integral by using the fundamental theorem of calculus. 



 



Master of Science (Mathematics) 

Semester-I 

Session: 2020-21 

Course Title: Real Analysis-I 

Course Code : MMSL-1331 

Examination Time: 3 Hrs Max. Marks: 100 
Theory:80 

CA:20 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A- 

D). Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. 

Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt 

five questions, selecting at least one question from each section. The fifth question may be 

attempted from any Section. 70% of the questions in question paper must be theoretical (theorem 

based) 

Unit-I 

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 R^k ,Perfect sets, The Cantor set. 

Unit –II 

Separated sets, connected sets in a metric space, Connected subsets of real line, Components, 

Sequences in Metric Spaces: Convergent sequences (in Metric Spaces), subsequences, Cauchy 

sequences, Complete metric spaces, Cantor’s Intersection Theorem 

Unit –III 

Baire’s theorem, Banach contraction principle, Continuity: Limits of functions (in metric spaces) 

Continuous functions, Continuity and Compactness, Continuity and Connectedness, 

Discontinuities, Monotonic functions, Uniform Continuity. 

Unit –IV 

The Riemann Stieltje’s Integral: Definition and existence of Riemann Stieltje’s integral, 

Properties of integral. Integration and Differentiation. Fundamental Theorem of Calculus, 1st and 

2nd Mean Value Theorems of Riemann Stieltje’s integral. 

 

Text Book: 

Robert G.Bartle and Donald R. Sherbet: Introduction to Real Analysis 

Reference Books: 

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. Apostol, T.M. : Mathematical Analysis 2nd Edition 7.18(Th.7.30&7.31) 

4.Malik, S.C. : Mathematical Analysis, Wiley Eastern Ltd 



Master of Science (Mathematics) 

Semester-I 

Session: 2020-21 

Course Title: Complex Analysis 

Course Code : MMSL-1332 

 

Course Outcomes 

 

 

Course objectives of Complex Analysis are aimed to provide an introduction to the theories for 

functions of complex variables. Upon successful completion of this course the student will be 

able to: 

CO1. Justify the need for a complex number system and explain how it is related to other 

existing number system. 

CO2. Define a function of complex variable and carry out basic mathematical operations with 

complex numbers. 

CO3. State and prove the Cauchy Riemann Equation and use it to show that a function is 

analytic. 

CO4. Define singularities of a function, know the different types of singularities and be able to 

determine the points of singularities of a function. 

CO5. Understand the concept of sequences and series with respect to the complex numbers 

system. 



Master of Science (Mathematics) 

Semester-I 

Session: 2020-21 

Course Title: Complex Analysis 

Course Code : MMSL-1332 

Examination Time: 3 Hrs Max. Marks: 100 

Theory:80 

CA:20 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A- 

D). Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. 

Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt 

five questions, selecting at least one question from each section. The fifth question may be 

attempted from any Section. 

Unit –I 

Functions of complex variables, continuity and differentiability. Analytic functions, Conjugate 

function, Harmonic function. Cauchy Riemann equations (Cartesian and Polar form). 

Construction of analytic functions, Complex line integral, Cauchy’s theorem, Cauchy’s integral 

formula and its generalized form. 

Unit –II 

Cauchy’s inequality. Poisson’s integral formula, Morera’s theorem. Liouville’s theorem, 

Conformal transformations. Bilinear transformations. Critical points, fixed points, cross-ratio. 

Problems on cross-ratio and bilinear transformation, Analytic Continuation, Natural Boundary, 

Schwartz Reflection Principle. 

Unit –III 

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. 

 

Unit-IV 

Zeros, Singularities, Residue at a pole and at infinity. Cauchy’s Residue theorem, Jordan’s 

lemma. Integration round Unit circle. Evaluation of integrals of the type of - f (x)dx and 

integration involving many valued functions. 

 

Text Book: 

S.Ponnusamy: Complex variables with applications. 

Reference Books: 

1. Kasana, H.S. : Complex variables theory and applications. 

2. Shanti Narayan : Functions of Complex Variables. 

3. Copson, E.T.: Theory of functions of complex variables. 

4. Ahlfors, D. V.: Complex analysis. 



Master of Science (Mathematics) 

Semester-I 

Session- 2020-21 

Course Title: Algebra-I 

Course Code : MMSL-1333 

 

Course Outcomes 

Upon completion of this course, students should be able to: 

CO 1: Demonstrate understanding of and the ability to work within various algebraic 

structures. 

CO 2: Demonstrate understanding of the importance of algebraic properties with regard to 

working with various number systems. 

CO 3: Effectively write abstract mathematical proofs in a clear and logical manner. 

CO 4: Explain the fundamental concepts of finite group theory and finite field theory. 

CO 5: Use Lagrange’s theorem to analyze the cyclic subgroups of a group. 

CO 6: Explain the significance of the notion of a normal subgroup, quotient group and simple 

group. 

CO 7: Use the concepts of homomorphism, isomorphism and automorphism to prove or 

disprove the given map is a homomorphism, isomorphism or automorphism. 

CO 8: State isomorphism theorems and use them to work with quotient groups. 

CO 9: Describe the structure of finite abelian group. 

CO 10: Use Sylow’s theorems to describe the structures of certain finite groups. 

CO 11: State the definitions of ring, subring, ideal, ring homomorphism 



Master of Science (Mathematics) 

Semester-I 

Session: 2020-21 

Course Title : Algebra-I 

Course Code : MMSL-1333 

Examination Time: 3Hrs Max. Marks: 100 

Theory:80 

CA:20 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A- 

D). Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. 

Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt 

five questions, selecting at least one question from each section. The fifth question may be 

attempted from any Section. 70% of the questions in the question paper must be theoretical 

(theorem based) 
 

Unit–I 

Groups: Definition & examples, Subgroups, Normal subgroups and Quotient Groups, Lagrange’s 

Theorem, Generating sets, Cyclic Groups. 

Unit–II 

The Commutator subgroups, Homomorphism, Isomorphism Theorems, Automorphisms, 

Permutation groups, the alternating groups, Simplicity of An, n, Cayley’s theorem. Direct 

Products: External and Internal. Fundamental theorem of finitely generated Abelian groups 

(Statement only) and applications. 

Unit–III 
Structure of finite Abelian groups. Conjugate elements, class equation with applications, 

Cauchy’s Theorem, Sylow’s Theorems and their simple applications, Solvable Groups, 

Composition Series, and Jordan Holder Theorem. 

Unit–IV 

Rings, Subrings, Ideals, Factor Rings, Homomorphism, Integral Domains. Maximal and prime 

ideals. 

 

Text Book: 

Surjit Singh : Modern Algebra. 

Reference Books: 

1.Herstein, I.N. : Topics in Algebra, Willey Eastern 1975. 

2.Fraleigh, J. B : An Introduction to Abstract Algebra. 



Master of Science (Mathematics) 

Semester-I 

Session: 2020-21 

Course Title: Mechanics-I 

Course Code : MMSL-1334 

 
Course Outcomes 

After the successful completion of the course, the students will be able to 

 
CO 1: Determine velocity and acceleration of a particle along a curve , differentiate between 

radial and transverse components. 

CO 2: Apply knowledge of angular velocity in circular motion to explain natural physical process 

and related technological advances. 

CO 3: Understand and define the concept of Newton’s law of motion and identify situations from 

daily life that they can explain with the help of these laws. 

CO 4: Define Work, energy, power, conservative forces and impulsive forces. 

CO 5: Define and differentiate between uniform acceleration motion, resisted motion, and simple 

harmonic motion. 

CO 6: Solve complex problems related to projectile motion under gravity, constrained particle 

motion and angular momentum of a particle; define cycloid and its dynamical properties. 

CO 7: Manage to solve problems related to reciprocal polar coordinates, pedal coordinates and 

equation, apply Kepler’s law of planetary motion and Newton’s law of gravitation in real life 

problems. 

CO 8: Understand the concept of moment of inertia of a rigid body rotating about a fixed point, 

Momental ellipsoid and coplanar distribution. 



Master of Science (Mathematics) 

Semester-I 

Session - 2020 -21 

Course Title: Mechanics-I 

Course Code : MMSL-1334 
Examination Time: 3Hrs Max. Marks: 100 

Theory:80 

CA:20 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A- 

D). Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. 

Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt 

five questions, selecting at least one question from each section. The fifth question may be 

attempted from any Section .At least 30% of the questions must be theoretical. 

Unit-I 

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. 

Unit-II 

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) Simple harmonic motion (iv)Damped and forced vibrations. Projectile motion under 

gravity, constrained particle motion, angular momentum of a particle. The cycloid and its 

dynamical properties. 

Unit-III 

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 (scope and standard of syllabus is the same as given 

by Chorlton). 

Unit-IV 

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. 

 

Text Book: 

Chorlton, F : Text Book of Dynamics 

 

Reference Books: 

1. Loney, S.L. : Dynamics of rigid body 

2. Rutherford, D.E. : Classical Mechanics. 



Master of Science (Mathematics) 

Semester-I 

Session:2020-21 

Course Title: Differential Equations 

Course Code : MMSL-1335 

 
Course outcomes 

After studying this course students will be able to 

CO 1: Analyse real world scenarios to recognize when ordinary differential equations or system 

of ordinary differential equations are appropriate and formulate problems about the scenarios. 

CO 2: Work with ordinary differential equations and system of ordinary differential equations 

and use correct mathematical terminology to solve these equations. 

CO 3: Express the basic existence theorem for higher order linear differential equations. 
 

CO 4: Perform Laplace Transform in finding the solution of linear differential equations and 

explain basic properties of Laplace transform and also express the inverse Laplace transform. 

CO 5: Perform Fourier Transform in finding the solution of linear differential equations and 

explain basic properties of Fourier transform and also express the inverse Fourier transform. 

CO 6: Solve total differential equations and simultaneous differential equations and will 

calculate orthogonal trajectories of different curves and will learn Sturm Comparison Theorem 

and Sturm Separation Theorem and also learn to apply these theorems to solve various problems. 



Master of Science (Mathematics) 

Semester-I 

Session:2020 -21 

Course Title : Differential Equations Course 

Code : MMSL-1335 

Examination Time: 3Hrs Max.Marks:100 

Theory:80 

CA:20 

Instructions for the paper setters/examiners: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A- D). 

Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. Questions may 

be subdivided into parts (not exceeding four). Candidates are required to attempt five questions, 

selecting at least one question from each section. The fifth question may be attempted from any 

Section. 

Unit-I 

Existence and uniqueness theorem for solution of the equation f (x, y) dx , The method ofdy successive 

approximation, general properties of solution of linear differential equation of order n, adjoint and self-

adjoint equations, Total differential equations. Simultaneous differential equations, orthogonal 

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

Orthogonality solution. 

Unit-II 

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. 

Unit-III 

Fourier Transform: Definition, existence, and basic properties, Convolution theorem, Fourier transform 

of derivatives and Integrals, Inverse Fourier transform, solution of linear ordinary differential 

equations, Complex Inversion formula. 

Unit-IV 

Special Functions: Solution, Generating function, recurrence relations and othogonality of Legendre 

polynomial, Bessel functions, Hermite and Laguerre polynomials. 

 

Text Book: 

Dr.M.D.Raisinghania: Advanced Differential Equations, S.Chand Publishing 

 

Reference Books: 

1.Piaggio: Differential equations. 2.Ross, 

S.L.: Differential equations. 

3. Rainvile: Special Functions. 

4. Watson, G.N.: A treaties on the theory of Bessel functions. 

5.Coddington, E.A.: Introduction to Ordinary Differential Equations. 

 

 

 



Kanya Maha Vidyalaya , Jalandhar(Autonomous) 
Scheme and Curriculum of Examinations of Two Year Degree Programme 

Master of Science (Mathematics) Semester-III 

Session:2020 -21 
 
 

Master of Science (Mathematics) Semester-III 

 

 
Course Code 

 

Course Title 

 
Course 

Type 

Marks  
Examination 

time 

(in Hours) 

 

Total 
Ext.  

CA 
L P 

MMSL-3331 Functional Analysis-I C 100 80 - 20 3 

MMSL-3332 Topology-I C 100 80 - 20 3 

Optional Subjects 

MMSL-3333 

(OPT-II) 
Integral Transforms E 100 80 - 20 3 

MMSL-3334 
(OPT-III) 

Statistics-I E 100 80 - 20 3 

MMSL-3335 

(OPT-IV) 
Operations Research-I E 100 80 - 20 3 

Total 500  

Note: 
In addition to two compulsory papers in third and fourth semester, student has to choose three optional 

papers in each third and fourth semesters keeping in view the prerequisites and suitability of the 

combinations. 

 
C-Compulsory 

E-Elective 

OPT-I Discrete Mathematics-I 

OPT-II  Integral Transforms 

OPT-III   Statistics-I 

OPT-IV Operations Research-I 

OPT-V Advanced Numerical Analysis 

OPT-VI Discrete Mathematics-II 

OPT-VII Number Theory 

OPT-VIII Statistics-II 

OPT-IX Operations Research-II 

OPT-X Computer Programming with C 



 
 

 

 

Course Title:Functional Analysis-I 

Course Code : MMSL-3331 

 
Course outcomes 

 
 

After passing this course, the students will be able to: 
 

CO 1: Understand the concept of normal linear paces like LP(n), LP (infinite), quotient 

and LP-spaces. 

CO 2: This area combines ideas from linear Algebra and analysis in order to handle 

infinite dimensional reactor spaces and linear mapping theorem. 

CO 3: Correlate functional analysis with mathematical physics, partial differential 

equation, Mathematics and numerical analysis. 

CO 4: Demonstrate the open mapping theorem, closed graph theorem and uniform 

bounded principal. 

CO 5: Describe the concept of continuous linear transformation, equation noun and 

compactness. 



 

 

 

Master of Science (Mathematics)          

                Semester-III 

Session :2020-21 

Course Title: Functional Analysis-I 

Course Code: MMSL-3331 

Examination Time: 3Hrs Max. Marks: 100 
Theory:80 

CA:20 

 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A- 

D). Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. 

Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt 

five questions, selecting at least one question from each section. The fifth question may be 

attempted from any Section. 

UNIT-I 

Normed linear spaces, Banach spaces, subspaces, quotient spaces,L^p -spaces: Holder’s and 

Minkowski’s Inequalities, Convergence and Completeness, Riesz-Fischer Theorem, Continuous 

linear transformations, equivalent norms. 

 

UNIT-II 

Finite dimensional normed linear spaces and compactness, Riesz Theorem, The conjugate space 

N*, The Hahn-Banach theorem and its consequences, natural imbedding of N into N**, 

reflexivity of normed spaces. 

 

UNIT-III 

Open mapping theorem, projections on a Banach space, closed graph theorem, uniform 

boundedness principle, conjugate operators. 

 

UNIT-IV 

Inner product spaces, Hilbert spaces, orthogonal complements, orthonormal sets, the conjugate 

space H*. 

 

Text Book: 

P.K.Jain, O.P Ahuja: Functional Analysis, New Age International (P) Ltd. Publishers 

 

Reference Books: 

1. K. Chanrashekhra Rao: Functional Analysis, Narosa, 2002 

2. D. Somasundram A First Course in Functional Analysis, Narosa, 2006. 

3. Royden, H. L.:Real Analysis, Ch 6 (Sections 6.1 -6.3), Macmillan Co. 

4. Erwin Kreyszig: Introduction to Functional Analysis with Applications, 

John Wiley & Sons, 1978. 



 
 

 

Master of Science (Mathematics)          

                Semester-III 

Session :2020-21 

Course Title :Topology-I 

Course Code: MMSL-3332 

 
Course Outcomes 

 

 

. Upon successful completion of this course the student will be able to: 
 

CO 1: Demonstrate knowledge and understanding of concepts such as open and closed sets, 

closure and boundary. 

CO 2: Apply theoretical concepts in topology to understand real world application. 

CO 3: Will understand the behaviour of sequence in different topological spaces. 

CO 4:Create new topological spaces by using subspace and product topologies. 

CO 5:Know and understand the concepts related to separation axioms such as T0 , T1 

and, T2 spaces. 



 
 

 

Master of Science (Mathematics)          

                Semester-III 

Session :2020-21 

Course Title: Topology-I 

Course Code: MMSL-3332 

 

Examination Time: 3Hrs Max. Marks: 100 

Theory:80 

CA:20 

 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A- 

D). Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. 

Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt 

five questions, selecting at least one question from each section. The fifth question may be 

attempted from any Section. 

 

UNIT-I 

Topological Spaces, Basic concepts :- closure, interior, exterior and boundary of a set, Dense 

sets, Closure operator [Kuratowski function] and Interior operator, Neighbourhood’s 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. Lindeloff 

spaces, Separable spaces. Sub-spaces, Hereditary properties. 

UNIT-II 

Separated sets, connected sets, Connected and disconnected spaces, Connectedness on real line. 

Components, locally connected space. Totally disconnected space. 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. 

 

UNIT-III 

Separation Axioms: T0, T1, T2 – spaces. Regular spaces, T3 – spaces, Normal spaces, T4 – 

space. Tychonoff lemma, Urysohn lemma, Tietze extension theorem. 

 

UNIT-IV 

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. 

 

Text Book: 

J.R.Munkers : Topology 

Reference Books: 

1. T.O. Moore : Elementary general Topology (Chapters 2–8). 

2. J.L. Kelley: General Topology (Chapters 1–5). 

3.G.F. Simmons : Introduction to Topology and Modern Analysis. 

4. S.W. Davis : Topology, McGraw Hill 2005. 



 

 

Master of Science (Mathematics)    

                Semester-III 

Session-2020-21 

Course Title: Integral Transforms 

Course Code: MMSL-3333 

 
Course Outcomes 

 

Having Successfully completed this course the students will be able to: 
 

CO 1: Understand how Integral Transforms can be used to solve a variety of Differential 

Equations. 

CO 2: Understand purpose of Fourier series and Transformation. 
 

CO 3: Know the use of Laplace Transform in Solving Boundary Value Problems. 
 

CO 4: Use Z-Transform in the characterization of Linear Time Invariant System in 

development of Scientific Simulation algorithms. 

CO 5: Recognize the different methods of finding Laplace Transforms and Fourier 

Transforms of different functions. 

CO 6: Apply the knowledge of linear Transforms, Fourier Transforms and Finite Fourier 

Transforms in finding the solutions of Differential Equations ,Initial value problems and 

Boundary value problems. 



 

 

 

 

Master of Science (Mathematics)          

                Semester-III 

Session :2020-21 

Course Title : Integral Transforms 

Course Code: MMSL-3333 

Examination Time: 3Hrs Max. Marks: 100 
Theory:80 

CA:20 

 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four 

Sections (A- D). Questions of Sections A-D should be set from Units I-IV of the syllabus 

respectively. Questions may be subdivided into parts (not exceeding four). Candidates are 

required to attempt five questions, selecting at least one question from each section. The 

fifth question may be attempted from any Section. 

UNIT-I 

Finite Fourier Transforms : Finite Fourier sine, cosine transforms, inversion formula for 

sine & cosine transforms, multiple finite Fourier transforms, problems related to finite 

Fourier transforms, Applications of Fourier transforms in initial and boundary 

valueproblems. 

UNIT-II 

Application of Laplace Transforms in Initial and Boundary Value Problems: Heat 

conduction equation, wave equation, Laplace equation and problems based on above 

equations. 

UNIT-III 

Hankel Transforms: Hankel transforms, inversion formula for the Hankel transform, infinite 

Hankel transform, Hankel transform of the derivative of a function, Parseval’s theorem. The 

finite Hankel transforms, Applications of Hankel transform in boundary value problems. 

UNIT-IV 

Z- Transform, Convergence, properties of Z-Transform, convolution theorem, Inverse Z- 

transforms, Applications to Difference equations. 

 

Text Book: 

Integral Transform : J.K.GOYAL ,K.P.GUPTA ISBN: 978-93-5140-072-1 

Publisher : Pragati Prakashan 

Reference Books: 

1. IanN.Sneddon: The Uses of Integral Transforms 

2.Churchill,R.V.:  Operational Mathematics 

[Chapters I, II, III (28-36), IV (40-49), VI (65-68, 70), VII, 

XI (119-124,129), XII, XIII (138-144), XIV (148-150,152)] 

3. Integral Transforms and Fourier Series : A.N.Srivastava, Mohammad Ahmad 

ISBN : 978-81-8487-139-5 Publisher : Narosa publishing house 



 

 

 

 

4. Integral Transforms and Fourier Series: Cambridge International Press. 



 

 

 

 

Master of Science (Mathematics)          

                Semester-III 

Session :2020-21 

Course Title: Statistics-I 

Course Code: MMSL-3334 

Course Outcomes 

 

 
Upon the successful completion of course, students will be able to: 

 

CO 1: Distinguish between different types of data 
 

CO 2: Interpret examples of methods for summarizing data sets, including common graphical 

tools such as histogram and summary statistics such as mean median mode and variance. 

CO 3: Find the probability of single even and complementary event 

CO 4: Contrast discrete and continuous random variable. 

CO 5: Apply general properties of expectations and variance. 
 

CO 6: Compute probabilities for Binomial and Poisson distribution 



 

 

 

 

Master of Science (Mathematics)          

                Semester-III 

Session :2020-21 

Course Title: Statistics-I 

Course Code: MMSL-3334 
Examination Time: 3Hrs Max. Marks: 100 

Theory:80 

CA:20 

Instructions for the paper setters/examiners: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A-D). 

Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. Questions may 

be subdivided into parts (not exceeding four). Candidates are required to attempt five questions, 
selecting at least one question from each section. The fifth question may be attempted from any 

Section.50 % of the questions in the question paper must be theoretical (theorem based). 

UNIT-I 

Measures of central tendency and dispersion, moments, Measures of skewness and 

kurtosis,Classical and axiomatic approach to the theory of probability, additive and 

multiplicative law of probability, conditional probability and Bayes theorem. Random variable, 

probability mass function, probability density function, cumulative distribution function 
UNIT-II 

Two and higher dimensional random variables, joint distribution, marginal and conditional 

distributions, Stochastic independence, function of random variables and their probability density 

functions, Mathematical expectations and moments, moment generating function and its 

properties 
UNIT-III 

Chebyshev’s inequality and its application, stochastic convergence, central limit (Laplace 

theorem Linder berg, Levy's Theorem). Discrete Probability Distributions: Bernoulii, Binomial, 

Poisson, Negative Binomial, Geometric Distribution (For distributions only Mean, Variance, 

Moment Generating Function). 
UNIT-IV 

Continuous probability distributions: Uniform,Normal , Gamma , Beta , Exponential 

distributions. (For distributions only Mean, Variance, Moment Generating Function), Least 

square principle, correlation and linear regression analysis for bi-variate data, Theory of 

attributes: independence of attributes, association of attributes. 

Text Book: 

S.C. Gupta and V.K.Kapoor: Fundamentals of Mathematical Statistics. 

(Scope in chapters 2-8) 

Reference Books: 

1.A.M. Mood, F.A. Graybill, D.C. Boes : Introduction to the Theory of Statistics 

2.A.M. Goon , M.K. Gupta & B. Dasgupta: Fundamentals of Statistics Vol-I. 
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Course Code: MMSL-3335 

 

Course outcomes 

After studying this course students will be able to: 

CO 1: Identify and develop operational research models from the verbal description of the real 

system. 

CO 2: Understand the mathematical tools that are needed to solve optimization problems. 

CO 3: Identify optimum solutions. 

CO 4: Determine better solutions in decision making problems with great speed, competence and 

confidence. 

CO 5: Plan optimum allocation of various limited resources such as men, machines, material, 

time, money etc. for achieving the optimum goal. 

CO 6: Find out a profit plan for the company. 

CO 7: Plan, forecast and make rational decisions. 

CO 8: Construct linear programming and integer linear programming models and discuss the 

solution techniques. 

CO 9: Apply the Duality concepts to find the solutions of the primal problems. 

CO 10: Analyze the transportation and assignment problems and solve those using mathematical 

models. 

CO 11: Explain fundamentals of Dynamic Programming. 
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Course Code: MMSL-3335 

Examination Time: 3Hrs Max.Marks:100 

Theory:80 
 

CA:20 

Instructions for the paper setters/examiners: 

Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections (A-D). 
Questions of Sections A-D should be set from Units I-IV of the syllabus respectively. Questions may be 

subdivided into parts (not exceeding four). Candidates are required to attempt five questions, selecting at 

least one question from each section. The fifth question may be attempted from any Section. 30 % of the 

questions in the question paper must be theoretical (theorem based) 
 

UNIT-I 

The linear programming problem, properties of a solution to the linear programming 

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. 

 

UNIT-II 

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, 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. 

 

UNIT-III 

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.Mathematical formulation of assignment problem,assignment method, typical 

assignment problem, the traveling salesman problem. 

 

UNIT-IV 

Game Theory: Two-person zero-sum games, maximin-minimax principle, games without saddle 

points(Mixed strategies), graphical solution of2 * n and m * 2 games, dominance property, 

arithmetic method of n * n games, general solution of m * n rectangular games. 

Game Theory: Two-person zero-sum games, maximin-minimax principle, games without saddle 

points(Mixed strategies), graphical solution of2 * n and m * 2 games, dominance property, 

arithmetic method of n * n games, general solution of m * n rectangular games. 

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. 

 
 

Text Book: 
KantiSawrup, Gupta,P.K. and Manmohan: Operations Research. 



 

 

 

 

Reference Books: 

1. Kambo, N. S.: Mathematical Programming. 
2. Sharma S.D.: Operations 
Research. 3.Taha, H.A.: 

Operations Research. 
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