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COURSE STRUCTURE 

Year Semester Course Title of the Course 
No. of Hrs 

/Week 
No. of 

Credits 

 

 

 

 

 
I 

 
 

I 

 

1 
Essentials and Applications of 

Mathematical, Physical and Chemical 
Sciences 

 

4 
 

4 

2 
Advances in Mathematical, Physical 
and Chemical Sciences 

4 4 

II 
3 Differential Equations & Problem 

Solving Sessions 5 4 

4 Analytical Solid Geometry & Problem 
Solving Sessions 

5 4 

 

 

 

 
II 

 

 

III 

5 Group Theory &Problem Solving 
Sessions 

5 4 

6 Numerical Methods &Problem 
Solving Sessions 5 4 

7 Laplace Transforms & Problem 
Solving Sessions 

5 4 

8 Special Functions & Problem solving 
Sessions  5 4 

 

 
IV 

9 Ring Theory & Problem Solving 
Sessions 5 4 

10 
Introduction to Real Analysis & 
Problem Solving Sessions 5 4 

11 
Integral Transforms & Problem 
Solving Sessions 

5 4 



Year Semester Course Title of the Course 
No. of Hrs 

/Week 
No. of 

Credits 

 

 

 

 
 

III 

 

 

 

 
V 

12 Linear Algebra &Problem Solving 
Sessions 

5 4 

13 Vector Calculus & Problem 
solving Sessions 

5 4 

14 
 Functions of a complex variables 
&Problem Solving Sessions 
(OR) Advanced Numerical 
Methods &Problem Solving 
Sessions 

5 4 

15 
Number Theory &Problem Solving 

Sessions (OR) Mathematical Statistics 

&Problem Solving Sessions 

5 4 

VI Semester Internship/Apprenticeship with 12 Credits 

 

 

 

 

 

 

 
 

IV 
 

 

 

 
 

VII 

16 Algebra (OR) Classical Mechanics 5 4 

17 Real Analysis (OR) Discrete 
Mathematics 

5 4 

18 Basic Topology (OR) Cryptography 5 4 

SEC 

19 Lattice Theory & Boolean Algebra 
(OR) Finite Element Analysis 

5 4 

20 Graph Theory (OR) Mathematical 
Finance 

5 4 

 

 

 

 

 

VIII 

21 Advanced Algebra (OR) Elements Of 
Elasticity & Fluid Dynamics  

5 4 

22 Advanced Analysis (OR) Advanced 
Linear Algebra 

5 4 

23 Advanced Topology (OR) Differential 
Geometry 

5 4 

                                     SEC 

24 Ordinary Differential Equations (OR) 
Applications of Algebra 

5 4 

25 Operation Research (OR) 
Mathematical Modelling 

5 4 



  COMMON MODEL PAPER FOR ALL PAPERS: 
 

YOGI VEMANA UNIVERSITY 
B.A/B.Sc/B.Com DEGREE EXAMINATIONS 

MATHEMATICS  

             ALL PAPERS 

Time: 3 Hrs                                                                         Max.marks:75 
 

I.  Answer any FIVE questions                               5x5=25 

1. From Unit – I of the syllabus   

2. From Unit – I of the syllabus                 

3. From Unit – II of the syllabus   

4. From Unit – II of the syllabus   

5. From Unit – III of the syllabus   

6. From Unit – III of the syllabus   

7. From Unit – IV of the syllabus   

8. From Unit – IV of the syllabus   

9. From Unit – V of the syllabus   

10. From Unit – V of the syllabus   

II. Answer ALL questions                                                               5x10=50 
11.   
  [or]   From Unit – I of the syllabus   
12.  

      
13. 
  [or]   From Unit – II of the syllabus   
14. 
 
15.  

 [or]   From Unit – III of the syllabus   
16. 

 
17. 
    [or]  From Unit – IV of the syllabus   
18. 
 
19.  
           [or]   From Unit – V of the syllabus   
20. 

 
 

 

 

 

 

 

 

 

 



SEMESTER-I 

COURSE 1: ESSENTIALS AND APPLICATIONS OF MATHEMATICAL, PHYSICAL 

ANDCHEMICAL SCIENCES 

Theory Credits: 4 5 hrs/week 
 

UNIT I: ESSENTIALS OF MATHEMATICS: 

Complex Numbers: Introduction of the new symbol i – General form of a complex number – 

Modulus-Amplitude form and conversions.Trigonometric Ratios: Trigonometric Ratios 

and their relations – Problems on calculation of angles.Vectors: Definition of vector 

addition – Cartesian form – Scalar and vector product and problems Statistical Measures: 

Mean, Median, Mode of a data and problems. 

 

UNIT II: ESSENTIALS OF PHYSICS: 

Definition and Scope of Physics- Measurements and Units - Motion of objects: Newtonian 

Mechanics and relativistic mechanics perspective - Laws of Thermodynamics and 

Significance- Acoustic waves and electromagnetic waves- Electric and Magnetic fields and 

their interactions- Behaviour of atomic and nuclear particles- Wave-particle duality, the 

uncertainty principle- Theories and understanding of universe 
 

UNIT III: ESSENTIALS OF CHEMISTRY: : 

Definition and Scope of Chemistry- Importance of Chemistry in daily life -Branches of 

chemistry and significance- Periodic Table- Electronic Configuration, chemical changes, 

classification of matter, Biomolecules- carbohydrates, proteins, fats and vitamins. 

UNIT IV: APPLICATIONS OF MATHEMATICS, PHYSICS & CHEMISTRY: 

Applications of Mathematics in Physics & Chemistry: Calculus , Differential Equations & 

Complex Analysis. 

Application of Physics in Industry and Technology: Electronics and Semiconductor 

Industry, Robotics and Automation, Automotive and Aerospace Industries, Quality Control and 

Instrumentation, Environmental Monitoring and Sustainable Technologies. 

Application of Chemistry in Industry and Technology: Chemical Manufacturing, 

Pharmaceuticals and Drug Discovery, Materials Science, Food and Beverage Industry. 

UNIT V: ESSENTIALS OF COMPUTER SCIENCE: 

Milestones of computer evolution - Internet, history, Internet Service Providers, Types of 

Networks, IP, Domain Name Services, applications. 

Ethical and social implications: Network and security concepts- Information Assurance 

Fundamentals, Cryptography-Symmetric and Asymmetric, Malware, Firewalls, Fraud 

Techniques- Privacy and Data Protection 

Recommended books: 

1. Functions of one complex variable by John.B.Conway, Springer- Verlag. 

2. Elementary Trigonometry by H.S.Hall and S.R.Knight 

3.Vector Algebra by A.R.Vasishtha, Krishna Prakashan Media(P)Ltd. 

4.Basic Statistics by B.L.Agarwal, New age international Publishers 

5. University Physics with Modern Physics by Hugh D. Young and Roger A. Freedman 

6. Fundamentals of Physics by David Halliday, Robert Resnick, and Jearl Walker 

7. Physics for Scientists and Engineers with Modern Physics" by Raymond A. Serway and 

John W. Jewett Jr. 

8. Physics for Technology and Engineering" by John Bird 

9. Chemistry in daily life by Kirpal Singh 

10. Chemistry of bio molecules by S. P. Bhutan 

11. Fundamentals of Computers by V. Raja Raman 

12. Cyber Security Essentials by James Graham, Richard Howard, Ryan Olson 



SEMESTER-I 
 

COURSE 2: ADVANCES IN MATHEMATICAL, PHYSICALAND CHEMICAL SCIENCES 

               Theory            _________ Credits: 4               5 hrs/week 

     UNIT I: ADVANCES IN BASICS MATHEMATICS 

Straight Lines: Different forms – Reduction of general equation into various forms – Point of intersection of 

two straight lines.Limits and Differentiation: Standard limits – Derivative of a function –Problems on 

product rule and quotient rule.Integration: Integration as a reverse process of differentiation – Basic methods 

of integration.Matrices: Types of matrices – Scalar multiple of a matrix – Multiplication of matrices – 

Transpose of a matrix and determinants 

UNIT II: ADVANCES IN PHYSICS: 

Renewable energy: Generation, energy storage, and energy-efficient materials and devices. Recent 

advances in the field of nanotechnology: Quantum dots, Quantum Communication- recent advances in 

biophysics- recent advances in medical physics- Shape Memory Materials. 

UNIT III: ADVANCES IN CHEMISTRY: 

Computer aided drug design and delivery, nano sensors, Chemical Biology, impact of chemical pollutants on 

ecosystems and human health, Dye removal - Catalysis method 

UNIT IV: ADVANCED APPLICATIONS OF MATHEMATICS, PHYSICS & CHEMISTRY 

Mathematical Modelling applications in physics and chemistry Application of Renewable energy: Grid 

Integration and Smart Grids, Application of nanotechnology: Nanomedicine,Application of biophysics: 

Biophysical Imaging, Biomechanics, Neurophysics,Application of medical physics: Radiation Therapy, 

Nuclear medicine  Solid waste management, Environmental remediation- Green Technology, Water treatment. 

UNIT V: Advanced Applications of computer Science 

Number System-Binary, Octal, decimal, and Hexadecimal, Signals-Analog, Digital, Modem, Codec, 

Multiplexing, Transmission media, error detection and correction- Parity check and CRC, Networking 

devices- Repeater, hub, bridge, switch, router, gateway. 

Recommended books: 

1. Coordinate Geometry by S.L.Lony, Arihant Publications 

2. Calculus by Thomas and Finny, Pearson Publications 

3. Matrices by A.R.Vasishtha and A.K.Vasishtha, Krishna Prakashan Media(P)Ltd. 

4. "Renewable Energy: Power for a Sustainable Future" by Godfrey Boyle 

5. "Energy Storage: A Nontechnical Guide" by Richard Baxter 

6. "Nanotechnology: Principles and Applications" by Sulabha K. Kulkarni and Raghvendra A. Bohara 

7. "Biophysics: An Introduction" by Rodney Cotterill 

8. "Medical Physics: Imaging" by James G. Webster 

9. "Shape Memory Alloys: Properties and Applications" by Dimitris C. Lagoudas 

10. Nano materials and applications by M.N.Borah 

11. Environmental Chemistry by Anil.K.D.E. 

12. Digital Logic Design by Morris Mano 

13. Data Communication & Networking by Bahrouz Forouzan. 

 



SEMESTER-II 

COURSE 3: DIFFERENTIAL EQUATIONS 

               Theory Credits: 4               5 hrs/week 

 

                                               Unit – 1 

Differential Equations of first order and first degree 

Linear Differential Equations  – Bernoulli’s Equations - Exact Differential Equations –Integrating 

factors - Equations reducible to Exact Equations by Integrating Factors - 
 

i) Inspection Method ii) 
1
 

Mx  Ny 
iii) 

1
 

Mx  Ny 

Unit – 2 

Differential Equations of first order but not of first degree 

 

Equations solvable for 𝑝, Equations solvable for 𝑦, Equations solvable for 𝑥 – Clairaut’s equation - 

Orthogonal Trajectories: Cartesian and Polar forms. 

Unit – 3 

Higher order linear differential equations 

 

Solutions of homogeneous linear differential equations of order 𝑛 with constant coefficients - 

Solutions of non-homogeneous linear differential equations with constant coefficients by means of 

polynomial operators 

(i) Q(x) = eax 
(ii) Q(𝑥) = 𝑆𝑖𝑛 𝑎𝑥 (or) 𝐶𝑜𝑠 𝑎𝑥 

 

Unit – 4 

Higher order linear differential equations (continued.) 

 

Solution to a non-homogeneous linear differential equation with constant coefficients 

P.I. of f(𝐷)y = 𝑄 when 𝑄 = 𝑏𝑥𝑘 
P.I. of f(𝐷)y = 𝑄 when 𝑄 = 𝑒𝑎𝑥𝑉, where 𝑉 is a function of 𝑥 

              P.I. of f(𝐷)y = 𝑄 when 𝑄 = 𝑥𝑉, where 𝑉 is a function of 𝑥 

Unit – 5 

Higher order linear differential equations with non-constant coefficients 

 

Linear differential Equations with non-constant coefficients; Cauchy-Euler Equation; Legendre 

Equation; Method of variation of parameters 

 
Text Book 

Differential Equations and Their Applications by Zafar Ahsan, published by Prentice-Hall of 

India Pvt. Ltd, New Delhi-Second edition. 

Reference Books 

1. Ordinary and Partial Differential Equations by Dr. M.D. Raisinghania, published by S. Chand 

&Company, New Delhi. 

2. Differential Equations with applications and programs – S. Balachandra Rao & HR Anuradha-   

                                                                                                                                   Universities Press. 

3. Differential Equations -Srinivas Vangala&Madhu Rajesh, published by Spectrum University Press.



SEMESTER-II 

COURSE 4: ANALYTICAL SOLID GEOMETRY 

Theory Credits: 4 5 hrs/week 
 

Unit – 1 

The Plane 
 

Equation of plane in terms of its intercepts on the axis - Equations of the plane through the given 

points - Length of the perpendicular from a given point to a given plane - Bisectors of angles between 

two planes - Combined equation of two planes. 

 

Unit – 2 

The Line 

Equation of a line - Angle between a line and a plane - The condition that a given line may lie in a 

given plane - The condition that two given lines are coplanar - Number of arbitrary constants in the 

equations of straight line - Sets of conditions which determine a line - The shortest distance between 

two lines - The length and equations of the line of shortest distance between two straight lines. 

 

Unit – 3 

The Sphere 

Definition and equation of the sphere - Equation of the sphere through four given points - Plane 

sections of a sphere - Intersection of two spheres - Equation of a circle - Sphere through a given circle 

- Intersection of a sphere and a line - Power of a point - Tangent plane - Plane of contact;  

Unit – 4 

Spheres (continued) 

              Polar plane - Pole of a Plane - Conjugate points - Conjugate planes. 

Angle of intersection of two spheres - Conditions for two spheres to be orthogonal - Radical plane; 

Coaxial system of spheres - Simplified from of the equation of two spheres. 

 

Unit – 5 

Cones 

Definitions of a cone – vertex, guiding curve and generators - Equation of the cone with a given vertex 

and guiding curve - Equations of cones with vertex at origin are homogenous - Condition that the 

general equation of the second degree should represent a cone - Enveloping cone of a sphere - Right 

circular cone - Equation of the right circular cone with a given vertex, axis and semi vertical angle. 
 

Activities 

Seminar/ Quiz/ Assignments/Three dimensional analytical Solid geometry and its 

applications/ Problem  Solving Sessions. 

 

Text Book 

Analytical Solid Geometry by Shanti Narayan and P.K. Mittal, published by S. Chand & 

Company Ltd. 7th Edition. 
 

Reference Books 

1. A text Book of Analytical Geometry of Three Dimensions, by P.K. Jain and Khaleel Ahmed, 

published by Wiley Eastern Ltd., 1999. 

2. Co-ordinate Geometry of two and three dimensions by P. Balasubrahmanyam, K.Y. 

Subrahmanyam, G.R. Venkataraman published by TataMcGraw -Hill Publishers. 

3. Solid Geometry by B. Rama Bhupal Reddy, published by Spectrum University Press. 



SEMESTER-III 

COURSE 5: GROUP THEORY 

Theory Credits: 4 5 hrs/week 
 

Unit – 1 

Groups 

Binary Operation – Algebraic structure – semi group - monoid – Group definition and elementary 

properties Finite and Infinite groups – examples – order of a group, Composition tables with examples. 

        Unit – 2  

    Sub Groups  

Complex Definition – Multiplication of two complexes Inverse of a complex-Subgroup definition- 

examples-criterion for a complex to be a subgroups; Criterion for the product of two subgroups to be a 

subgroup-union and Intersection of subgroups. Coset Definition – properties of Cosets – Index of a 

subgroups of a finite groups – Lagrange’s Theorem. 

      Unit – 3 

 Normal Subgroups 

Normal Subgroups: Definition of normal subgroup – proper and improper normal subgroup–Hamilton 

group- Criterion for a subgroup to be a normal subgroup – intersection of two normal subgroups Sub 

group of index 2 is a normal sub group 

       Unit-4 

Homomorphisms 

Quotient groups, Definition of homomorphism – Image of homomorphism elementary properties of 

homomorphism – Isomorphism – automorphism definitions and elementary properties–kernel of a 

homomorphism – fundamental theorem on Homomorphism and applications. 

 

Unit – 5 

Permutations and Cyclic Groups 

Definition of permutation – permutation multiplication – Inverse of a permutation – cyclic 

permutations – transposition – even and odd permutations – Cayley’s theorem. 

Cyclic Groups - Definition of cyclic group – elementary properties – classification of cyclic groups. 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Group Theory to Real life Problem /Problem Solving 

Sessions. 
 

Text Book 

Modern Algebra by A.R.Vasishtha and A.K.Vasishtha, KrishnaPrakashanMedia Pvt. Ltd., Meerut. 

Reference Books 

1. Abstract Algebra by J.B. Fraleigh, Published by Narosa publishing house. 
2. Modern Algebra by M.L. Khanna, Jai Prakash and Co. Printing Press, Meerut 

3. Rings and Linear Algebra by Pundir&Pundir, published by PragathiPrakashan 

 



SEMESTER-III 
 

COURSE 6: NUMERICAL METHODS 
 

Theory      Credits: 4                  5 hrs/week 
 

Unit – 1 

 

The operators 

 

,, E 

The calculus of finite differences 

- Fundamental theorem of difference calculus- properties of 

 

,, E 

 

and 

problems on them to express any value of the function in terms of the leading terms and the leading 

differences - relations between E and D - relation between D and  - problems on one or more missing 

terms. 

Unit – 2 

Interpolation with equal and unequal intervals 

Derivations of Newton – Gregory Forward and backward interpolation and problems on them. 

Divided differences - Newton divided difference formula - Lagrange’s interpolation and problems. 

Unit – 3 
Central Difference Interpolation formulae 

Central Difference operators  , , and relation between them - Gauss forward formula for equal 

intervals - Gauss Backward formula - Stirlings formula - Bessel’s formula and problems on the above 

formulae. 

Unit – 4 

Solution of Algebraic and Transcendental equation 

Method for finding initial approximate value of the root - Bisection method - to find the solution of 

given equations by using (i) Regula Falsi method (ii) Iteration method (iii) Newton – Raphson’s 

method and problems on them. 

Unit – 5 

Curve Fitting 

Least-squares curve fitting procedures - fitting a straight line-nonlinear curve fitting-curve fitting by a 

sum of exponentials. 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Numerical methods to Real life Problem /Problem 

Solving Sessions. 

Text Book 

Numerical Analysis by G. Shanker Rao, New Age International Publications 

Reference Books 

1. Applied Numerical Analysis by Curtis F. Gerald and Patrick O. Wheatley, Pearson,(2003) 7th 

Edition 

2.Introductory Methods of Numerical Analysis by S.S. Sastry, (6th Edition) PHI New Delhi 2012 

3. Numerical Methods for Scientific and Engineering Computation by M. K. Jain, S .R. K. Iyengar and 

R. K. Jain, New Age International Publishers (2012), 6th edition. 

 



SEMESTER-III 
 

COURSE 7: LAPLACE TRANSFORMS 
 

Theory      Credits: 4              5 hrs/week 
 

Unit – 1 

LAPLACE TRANSFORMS – I 

Definition of Laplace Transform - Linearity Property - Piecewise Continuous Function - Existence of 

Laplace Transform - Functions of Exponential order and of Class A. 

Unit – 2 

LAPLACE TRANSFORMS – II 

First Shifting Theorem, Second Shifting Theorem, Change of Scale Property, Laplace transform of the 

derivative of f(t), Initial value theorem and Final value theorem. 

Unit – 3 

LAPLACE TRNASFORM – III 

Laplace Transform of Integrals - Multiplication by t, Multiplication by tn - division by t -Laplace 

transform of Bessel Function - Laplace Transform of Error Function - Laplacetransform of Sine and 

Cosine integrals. 

Unit – 4 

INVERSE LAPLACE TRANSFORMS – I 

Definition of Inverse Laplace Transform - Linearity Property - First Shifting Theorem -Second 

Shifting Theorem - Change of Scale property - use of partial fractions - Examples. 

Unit – 5 

INVERSE LAPLACE TRANSFORMS – II 

Inverse Laplace transforms of Derivatives - Inverse Laplace Transforms of Integrals -Multiplication by 

Powers of 'p' - Division by powers of 'p' - Convolution Definition -Convolution Theorem - proof and 

Applications - Heaviside's Expansion theorem and its Applications. 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Laplace Transforms to Real life Problem /Problem 

Solving Sessions. 

 

Text Book 

Laplace Transforms by A.R.Vasishtha, Dr.R.K.Gupta, Krishna Prakashan Media Pvt.Ltd., Meerut. 

 

Reference Books 

1. Introduction to Applied Mathematics by Gilbert Strang, Cambridge Press 
2. Laplace and Fouries transforms by Dr.J.K. Goyal and K.P. Guptha, PragathiPrakashan, Meerut. 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-III 
 

COURSE 8: SPECIAL FUNCTIONS 
 

Theory Credits: 4       5 hrs/week 
 

                                                 Unit–1 

                                   Beta and Gamma functions 

Euler’s Integrals – Beta and Gamma Functions,  Elementary properties of Gamma Functions, 

Transformation of Gamma Functions. 

Another form of  Beta Function, Relation between Beta and Gamma Functions.  

Unit–2  

Power series and Power series solutions of ordinary differential equations 

Introduction,  summary of useful results, power series, radius of convergence, theorems on Power 

series.  Introduction of power series - solutions of ordinary differential equation,   Ordinary and singular 

points, regular and irregular singular points. 

Unit–3  

                                                               Hermite polynomials 

Hermite Differential Equations, Solution of  Hermite Equation, Hermite polynomials, generating 

function for Hermite polynomials. Rodrigues formula for Hermite  Polynomials to find first few 

Hermite Polynomials.  Orthogonal properties of  Hermite Polynomials. 

          Unit–4  

Legendre polynomials 

          Definition, Solution of Legendre’s equation, Legendre polynomial of degree n, generating  function of      

          Legendre polynomials. Definition of Pn(x) and Qn(x), General solution of  Legendre’s Equation  

         (derivations not required) to show that Pn(x) is the coefficient of hn  in the expansion of (1−2𝑥h+h2)- ½   

              Orthogonal properties of  Legendre’s polynomials. 

Unit–5  

                                                                Bessel’s equation 

Definition, Solution of Bessel’s equation, Bessel’s function of the first kind of order n, Bessel’s 

function of the second kind of order n. Integration of Bessel’s equation in series form, Definition of  Jn 

- Generating function for Jn(x), orthogonally of  Bessel functions. 

 

 Activities 
Seminar/ Quiz/ Assignments/ Applications of Special functions to Real life Problem /Problem 

Solving Sessions. 

Text Book 

Special Functions by J.N.Sharma and Dr.R.K.Gupta, Krishna Prakashan, 

ReferenceBooks 

1. Dr.M.D.Raisinghania, Ordinary and Partial Differential Equations, S. Chand & Company Pvt. 

Ltd., Ram Nagar, New Delhi-110055. 

2. Shanti Narayan and Dr.P.K.Mittal, Integral Calculus, S. Chand &CompanyPvt. Ltd., Ram Nagar, 

New Delhi-110055. 

3. GeorgeF.Simmons,DifferentialEquationswithApplicationsandHistoricalNotes,Tata 

McGRAW-Hill Edition, 1994. 

 



SEMESTER-IV 

COURSE 9: RING THEORY 

Theory Credits: 4            5 hrs/week 
 

Unit – 1  

Rings and Fields 

Definition of a ring and Examples –Basic properties – Boolean rings - Fields – Divisors of zero and 

Cancellation Laws– Integral Domains – Division ring - The Characteristic of a Ring, Integral domain 

and Field. 

Unit – 2  

Sub-rings and Ideals 

Definition and examples of Subrings – Necessary and sufficient conditions for a subset to be a subring 
– Algebra of Subrings – left, right and two sided ideals – Algebra of ideals. 

 

                                Unit - 3 

     Principal ideals and Quotient rings 

Definition of a Principal ideal ring(Domain) – Every field is a PID – The ring of integers is a PID – 

Example of a ring which is not a PIR – Cosets – Algebra of cosets – Quotient rings – Construction of 

composition tables for finite quotient rings of the ring 𝑍 of integers and the ring 𝑍𝑛 of integers 

modulo 𝑛. 

Unit–4 

Homomorphism of Rings 

Homomorphism of Rings – Definition and Elementary properties – Kernel of a homomorphism – 

Isomorphism – Fundamental theorem of homomorphism of rings. 

Unit – 5 

Rings of Polynomials 

Polynomials in an indeterminate – The Evaluation homomorphism - The Division Algorithm in 

𝐹[𝑥] – Irreducible Polynomials – Ideal Structure in 𝐹[𝑥] – Uniqueness of Factorization 𝐹[𝑥]. 
 

Activities 

Seminar/ Quiz/ Assignments/ Applications of ring theory concepts to Real life Problem /Problem 

Solving Sessions. 

 

Text book 

Modern  Algebra by A.R.Vasishta and A.K.Vasishta, Krishna Prakashan Media Pvt. Ltd. 

Reference books 

1. A First Course in Abstract Algebra by John. B. Farleigh, Narosa Publishing House. 
2. Linear Algebra by Stephen. H. Friedberg and Others,Pearson Education India 



SEMESTER-IV 
 

COURSE 10: INTRODUCTION TO REAL ANALYSIS 
 

Theory Credits: 4 5 hrs/week 
 

Unit – 1 

REALNUMBERS,REAL SEQUENCES 

The algebraic and order properties of R - Absolute value and Real line - Completeness property of R - 

Applications  of  supremum property - intervals. Sequences and their limits, Range and Boundedness of 

Sequences, Limit of a sequence and Convergent sequence. (No question is to be set from this portion). 

 

                          INFINITIE SERIES 

Introduction to series –convergence of series -Cauchy’s general principle of convergence for series 

tests for convergence of series - Series of non-negative terms - P-test - Cauchy’snth root test -D’- 

Alembert’s Test-Alternating Series–Leibnitz Test. 

 

                  Unit – 2    

LIMIT & CONTINUITY 

Real valued Functions - Boundedness of a function - Limits of functions - Some extensions of the 

limit concept - Infinite Limits - Limits at infinity (No question is to be set from this 

portion).Continuous functions - Combinations of continuous functions - Continuous Functions on 

intervals - uniform continuity. 

 Unit –3 

   DIFFERENTIATION AND MEAN VALUE THEORMS 

The derivability of a function at a point and and on an interval - Derivability and continuity of a 

function –Mean value Theorems - Rolle’s Theorem, Lagrange’s Theorem, Cauchy’s Mean value 

Theorem 

                 Unit – 4 

RIEMANN INTEGRATION - I 

Riemann Integral - Riemann integral functions - Darboux theorem - Necessary and sufficient 

condition for R integrability  

              Unit – 5  

RIEMANN INTEGRATION - II 

Properties of integrable functions - Fundamental theorem of integral calculus - integral as the limit 

of a sum - Mean value Theorems. 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Real Analysis to Real life Problem /Problem 

Solving Sessions. 

TextBook 

An Introduction to Real Analysis by Robert G.Bartle and Donlad R. Sherbert, John Wiley and sonsPvt. 

Ltd 

 

ReferenceBooks 

1. Elements of Real Analysis by Shanthi Narayan and Dr.M.D.Raisinghania, S. Chand & 

Company Pvt. Ltd., New Delhi. 

2. Principles of Mathematical Analysis by Walter Rudin, McGraw-Hill Ltd. 



SEMESTER-IV 
 

COURSE 11: INTEGRAL TRANSFORMS WITH APPLICATIONS 
 

Theory Credits: 4         5 hrs/week 
 

Unit – 1 

Application of  Laplace Transform to solutions of Differential Equations 

Solutions of ordinary Differential Equations - Solutions of Differential Equations with constants 

coefficients - Solutions of Differential Equations with Variable coefficients. 

 

Unit – 2 

Application of Laplace Transform to solutions of Differential Equations 

Solutions of Simultaneous Ordinary Differential equations - Solutions of Partial Differential 

Equations. 

Unit – 3 

Application of Laplace Transforms to Integral Equations 

Definitions of Integral Equations - Abel's Integral Equation - Integral Equation of Convolution Type - 

Integral Differential Equations - Application of L.T. to Integral Equations. 

 

Unit–4  

                                                           Fourier Transforms - I 

Definition of  Fourier Transform - Fourier sine Transform - Fourier cosine Transform - Linear 

Property                       of Fourier Transform - Change of Scale Property for Fourier Transform - sine Transform and 

cosine transform shifting property - Modulation theorem. 

Unit– 5  

                                                          Fourier Transforms – II 

Definition of Convolution - Convolution theorem for Fourier transform - Parseval's Identity - 

Relationship between Fourier and Laplace transforms - problems related to Integral Equations -Finite 

Fourier Transforms - Finite Fourier Sine Transform - Finite Fourier Cosine Transform - Inversion 

formula for sine and cosine transforms only - statement and related problems. 

 

Activities 

Seminar/ Quiz/ Assignments/Applications of Integral Transforms in real life problems 

/Problem Solving Sessions. 

 

Text Book 

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44th Edition, 2017. 

Reference Book 

1. Fourier Series and Integral Transformations by Dr.S. Sreenadh and others, published by S.Chand 

and Co, New Delhi 

2. E.M. Stein and R. Shakarchi, Fourier analysis: An introduction, (Princeton University Press, 

2003). 

3. R.S. Strichartz, A guide to Distribution theory and Fourier transforms, (World scientific, 2003). 



SEMESTER-V 

COURSE 12: LINEAR ALGEBRA 

Theory Credits: 4           5 hrs/week 
 

UNIT – I 

Vector Spaces-I 

Vector Spaces - General properties of vector spaces - n-dimensional Vectors - addition and scalar 

multiplication of Vectors - internal and external composition - Null space - Vector subspaces -Algebra 

of subspaces - Linear Sum of two subspaces - linear combination of Vectors- Linear span Linear 

independence and Linear dependence of Vectors. 

UNIT –II 

Vector Spaces-II 

Basis of  Vector space - Finite dimensional Vector spaces - basis extension - co-ordinates- Dimension 

of a Vector space - Dimension of a subspace - Quotient space and Dimension of Quotient space. 

UNIT –III 

Linear Transformations 

Linear transformations - linear operators- Properties of L.T- sum and product of L.Ts - Algebra of 

Linear Operators - Range and null space of linear transformation - Rank and Nullity of linear 

transformations - Rank- Nullity Theorem. 

UNIT –IV 

                      Matrices – I   
Matrices, Elementary Properties of Matrices, Rank of Matrix, Normal form, Echelon form , Inverse of a 

matrix by using elementary operations.  

UNIT –V 
                                                                            Matrices – II   

              Linear Equations: System of Homogeneous and non homogeneous Linear Equations.  

              Characteristic equations, Characteristic Values & Vectors of a square matrix, Cayley – Hamilton Theorem           

              and problems.  

 

             Text Books 

1. Linear Algebra by J.N. Sharma and A.R. Vasishtha, published by Krishna Prakashan 

Media (P) Ltd. 

2. Matrices by A.R.Vasishtha and A.K.Vasishtha published by Krishna Prakashan 

Media (P) Ltd. 

Reference Books 

1. Linear Algebra by Stephen H. Friedberg et. al. published by Prentice Hall of India Pvt. 

Ltd. 4th Edition, 2007 

2. Linear Algebra by Kenneth Hoffman and Ray Kunze, published by Pearson education low 

priced edition), New Delhi. 

3. Matrices by Shanti Narayana, published by S.Chand Publications 

 



SEMESTER-V 
 

COURSE 13: VECTOR CALCULUS 
 

Theory Credits: 4                5 hrs/week 
 

                       Unit–1  

            Multiple Integrals

Introduction, Double integrals, Evaluation of double integrals, Properties of double integrals. Region of 

integration, double integration in Polar Co-ordinates, change of order of integration. 

Triple integral, region of integration, Evaluation of triple integrals. 

  

Unit–2  

                                                              Vector Differentiation-I 

 Vector differentiation, ordinary derivatives of vectors, partial differentiation. 

            Gradient of a scalar point function, Directional derivative, Angle between two surfaces. 

 

Unit–3  

                                                                  Vector differentiation -II 

Divergence –   Curl operators – Formulae involving these operators. 

 

Unit–4  

                                                                      Vector integration 

Line Integrals with examples - Surface Integral with examples – Volume integral with examples. 

 

Unit–5  

                                                       Vector integration applications 

Gauss theorem and applications of Gauss theorem - Green’s theorem in a plane and      

applications of Green’s theorem - Stokes’s theorem and applications of Stokes theorem. 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Vector calculus to Real life Problems /Problem Solving 

Sessions. 
 

Text Book 

A text Book of Higher Engineering Mathematics by B.S.Grewal, Khanna Publishers, 43rd Edition 

ReferenceBooks 

1. Vector Calculus by P.C.Matthews, Springer Verlag publications. 
2. Vector Analysis by Murray Spiegel, Schaum Publishing Company, NewYork 

 



SEMESTER-V 
 

COURSE 14 A: FUNCTIONS OF A COMPLEX VARIABLE 
 

Theory Credits: 4                                                      5 hrs/week 

 
Unit – 1 

Bilinear Transformations 

Extended Complex Plane – Resultant and Inverse of a bilinear transformation – The linear group – 

Geometrical significance of the transformation.  Angle preserving property of Bilinear Transformation 

– Determination of Bilinear transformations under given condition. 

                                                     Unit – 2 

Topological Considerations 

Neighbourhood of a point – Interior, exterior and frontier points of a set, open and closed sets. 

Connected sets, Domains and continua - a theorem on Nests of closed Rectangular domains- Bolzano 

Weierstrass theorem- Heine-Borel theorem. Limits - algebraic operations with limits – continuity and 

uniform continuity – compactness – connectedness - Jordan curve theorem - connectedness of line 

segments and polygonal lines. Branch line and Branch point. 

Unit–3 

Analytic functions 

Differentiable functions of a complex variable - Geometrical representation of a variable - Analytic 

function- Elementary rules and chain rule - Derivatives of polynomials and rational functions - The 

necessary condition and sufficient condition for f(𝑧)to be analytic - Analytic functions in a Domain – 

Derivative of w in polar form - Construction of 𝑓(𝑧). 

Unit – 4 

Inverse of an analytic function and infinite series 

The inverse of an analytic function – neighbourhood preserving mappings - Domain preserving and 

angle preserving property of analytic mappings. 

Convergent sequences, necessary and sufficient condition for a sequence to be convergent, Cauchy 

sequence, Convergence of infinite series. Cauchy general principle of convergence for a series. 

Absolute convergence of a series. Abel’s and Dirichilet’s tests. 

Unit – 5 

Power Series 

Power series - exponential, trigonometric and hyperbolic functions - zeros of 𝑠𝑖𝑛 𝑧, 𝑐𝑜𝑠 𝑧 - periods of 

𝑠𝑖𝑛 𝑧, 𝑐𝑜𝑠 𝑧, E(𝑧) - A law of logarithms - Analytic character of 𝑙𝑜𝑔 𝑧 - generalized 𝑎𝑏 - Analytic 

character of 𝑧𝑛 - Cos−1 𝑧, Sin−1 𝑧 and derivatives of Cos−1 𝑧, Sin−1 𝑧. 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Functions of complex variables to Real life Problem 
/Problem Solving Sessions. 

Text Book 

Theory of Functions of a Complex variable by Shanti Narayan &Dr. P. K. Mittal, S. Chand 

&Company Ltd. 

 

Reference Books 

1. Theory of Functions of a Complex Variable by A. I. Markushevich, Second Edition, AMS 

Chelsea Publishing 

2. Theory And Applications by M. S. Kasara, Complex Variables, 2nd Edition, Prentice Hall 

India Learning Private Limited 

 

 



 

SEMESTER-V 
 

COURSE 14 B: ADVANCED NUMERICAL METHODS 
 

Theory Credits: 4                5 hrs/week 
 

UNIT – I 

Numerical Differentiation 

Derivatives using Newton’s forward difference formula - Newton’s backward difference formula- 

Derivatives using central difference formula - Stirling’s interpolation formula - Newton’s divided 

difference formula. 

UNIT – II 

Numerical Integration 

General quadrature formula on errors - Trapezoidal rule – Simpson’s 1/3 rule - Simpson’s 3/8 rule- 

Weddle’s rule - Euler-Maclaurin formula of summation and quadrature - The Euler transformation. 

 

UNIT – III 

Solution of Simultaneous Linear systems of Equations – I 

Solution of linear systems - Direct Methods - Matrix inversion method – Gaussian elimination method- 

Gauss Jordan Method. 

UNIT – IV 

Solution of Simultaneous Linear systems of Equations – II 

Method of factorization - solution of  Tri-diagonal systems - Iterative methods - Jacobi’s method 

- Gauss - Siedal method. 

UNIT – V 

Numerical Solution of Ordinary Differential Equations 

Introduction – solution of Taylor’s series – Picard’s method of successive approximations – Euler’s 

method – Modified Euler’s method – Runge-Kutta methods. 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Numerical methods to Real life Problem 
/Problem Solving Sessions. 

 

Text Book 

Numerical Analysis by G. Shanker Rao, New Age International Publications 

 

Reference Books 

1. Applied Numerical Analysis by Curtis F. Gerald and Patrick O. Wheatley, Pearson Publications. 
2. Numerical Methods for Scientific and Engineering Computation by M. K. Jain, S .R. K. Iyengar and 

R. K. Jain, New Age International Publishers. 



SEMESTER-V 

COURSE 15 A: NUMBER THEORY 

Theory Credits: 4           5 hrs/week 

UNIT-I 

The Fundament Theorem of Arithmetic 

Introduction, Divisibility, Greatest common divisor, Prime numbers, The fundamental theorem of 

arithmetic, The series of reciprocals of the primes, The Euclidean algorithm, The greatest common 

divisor of more than two numbers 

UNIT-II 

Arithmetical Functions And Dirichlet Multiplication 

Introduction- The Mobius function 𝜇 (𝑛) – The Euler quotient function 𝜑 (𝑛) - A relation connecting 

φ and μ - A product formula for 𝜑 (𝑛) - The Dirichlet product of arithmetical functions- Dirichlet 

inverses and the Mobius inversion formula- The Mangoldt function 𝛬 (𝑛)- multiplicative 

functions- multiplicative functions and Dirichlet multiplication- The inverse of a completely 

multiplicative function-Liouville’s function 𝜆 (𝑛) - The divisor functions 𝜎𝛼 (𝑛) 

UNIT-III 

Averages Of Arithmetical Functions 

Introduction- The big O notation. Asymptotic equality of functions- Euler’s summation formula- 

Some elementary asymptotic formulas-The average order of 𝑑(𝑛)- The average order of the divisor 

functions 𝜎𝛼 (𝑛)- The average order of 𝜑 (𝑛)- An application to the distribution of lattice points 

visible from the origin- The average order of 𝜇 (𝑛) and 𝛬(𝑛)-The partial sums of a Dirichlet product- 

Applications to 𝜇 (𝑛) and 𝛬 (𝑛) 

UNIT-IV 

Congruences 

Definition and basic properties of congruences- Residue classes and complete residue systems- 

Linear congruences- Reduced residue systems and the Euler- Fermat theorem- Polynomial 

congruences modulo p. Lagrange’s theorem- Applications of  Lagrange’s theorem- Simultaneous 

linear congruences.  

UNIT-V 

Quadratic Residues and the Quadratic Reciprocity Law 

Quadratic Residues, Legendre’s symbol and its properties, Evaluation of (−1/𝑝) and (2/𝑝), Gauss 

lemma, The Quadratic reciprocity law, Applications of the reciprocity law, The Jacobi Symbol, 

Gauss sums and the quadratic reciprocity law, the reciprocity law for quadratic Gauss sums. 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Number theory to Real life Problem /Problem Solving 

Sessions 

 

Text Book 

Introduction to Analytic Number Theory by T.M.Apostol, Springer Verlag-New York, Heidalberg- 

Berlin-1976. 

Reference Books  

1. Elementary Number Theory by G.A.Jones and J.M.Jones, , Springer 
2. Elementary Number Theory by David, M. Burton, 2nd Edition UBS Publishers. 

3. Number Theory by Hardy & Wright, Oxford Univ., Press. 

4. Elements of the Theory of Numbers by Dence, J. B &Dence T.P, Academic Press 



 

SEMESTER-V 

COURSE 15 B: MATHEMATICAL STATISTICS 

Theory Credits: 4 5 hrs/week 

Unit – 1 

Probability and Distributions 

Sets – set functions – The probability set function – counting rules – additional properties of 

probability- conditional probability and independence - simulations 

 

Unit – 2 

Probability and Distributions continued.. 

Random Variables - Discrete Random Variables - Continuous Random Variables – Problems,  

Expectation of a Random Variable - Computation for an Estimation of the Expected Gain - Some 

Special Expectations - Important Inequalities 

 

Unit–3 

Multivariate Distributions 

Distributions of Two Random Variables - Marginal Distributions - Expectation –Transformations 

Bivariate Random Variables - Conditional Distributions and Expectations - Independent Random 

Variables - The Correlation Coefficient - Extension to Several Random Variables 

Multivariate Variance - Covariance Matrix- Transformations for Several Random Variables - 

Linear                     combinations of Random Variables 

Unit – 4 

Some Special Distributions 

The Binomial and Related Distributions - Negative Binomial and Geometric Distributions - 

multinomial Distribution- Hyper geometric Distribution - The Poisson Distribution - The Γ, χ2and β 

Distributions - The χ2-Distribution - The β-Distribution. 

Unit–5 

Normal Distribution 

The Normal Distribution. - Contaminated Normals - The Multivariate Normal Distribution - Bivariate 

Normal Distribution - Multivariate - Normal Distribution. General Case- Applications -t- and F- 

Distribution 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Mathematical statistics to Real life Problem 
/Problem Solving Sessions. 

Text Book 

Introduction to Mathematical Statistics by Robert V Hogg, Joseph W MacKeen, Eighth 

Edition, Allen T Craig, Pearson 

 

Reference Books 

1. Fundamentals of Statistics by Goon A.M., Gupta M.K. and Dasgupta B., (2002) Vol. I & II, 

8th Edn. The World Press, Kolkata. 

2. Fundamentals Of Mathematical Statistics by Gupta, S. C. and Kapoor, V.K. (2008): 4 

thEdition (Reprint), Sultan Chand &Sons 

3. Mathematical Statistics with Applications by Miller, Irwin and Miller, Marylees(2006) John 

E.Freund’s, (7th Edn.), Pearson Education, Asia. 

4. Introduction to the Theory of Statistics by Mood, A.M. Graybill, F.A. and Boes, D.C., 

(2007), 3rdEdn., (Reprint), Tata McGraw-Hill Pub. Co.Ltd. 

 



SEMESTER-VII 

COURSE 16 A: ALGEBRA 

Theory Credits: 4 5 hrs/week 
 

UNIT-I 

Structure theorems of groups 

Direct products-Finitely generated abelian groups-Invariants of a finite abelian group-Sylow theorems. 

(Sections 8.1 to 8.4 of the Chapter 8 in the Prescribed Text Book.) 

 

UNIT-II 

Ideals and Homomorphisms 

Ideals-Homomorphisms-Sums and direct sums of ideals- Maximal and prime ideals-Nilpotent and nil 

ideals-Zorn’s lemma. (Sections 10.1 to10.6 of the Chapter 10 in the Prescribed Text Book.) 

UNIT-III 

Unique factorization domains and Euclidean domains 

Unique factorization domains-Principal ideal domains-Euclidean domains-Polynomial rings over UFD 

(Sections 11.1 to 11.4 of the Chapter 11 in the Prescribed Text Book.) 

 

UNIT IV 

Modules and Vector Spaces 

Definition and examples – Submodules and direct sums – R-homomorphisms and quotient modules 

(Sections 1,2& 3 of Chapter - 14) 

UNIT V 

Free Modules 

Completely reducible modules – Free modules – Representation of linear mappings – Rank of linear 

mapping (Sections 4 to 7 of Chapter - 14) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Algebra to Real life Problem /Problem Solving 

 

Text Book 

Basic Abstract Algebra by P.B.Battacharya,S.K.jain, S.R.Nagpaul, Cambridge University Press. 

 

Reference Book 

1. TopicsinAlgebra by I.N.Herstein,2ndEdition,JohnWiley&Sons 

2. AlgebrabySergeLang,RevisedThirdEdition,Springer 

3. Algebra by ThomasW.Hungerford,Springer 

 
 



SEMESTER-VII 

COURSE 16 B: CLASSICAL MECHANICS 

Theory Credits: 4                5 hrs/week 

Unit-I 

Lagrangian Formulation 

Mechanics of a particle, mechanics of a system of particles, constraints, generalized coordinates 

generalized velocity, generalized force and potential. D’Alembert’s principle and Lagrange’s 

equations, some applications of Lagrangian formulation (scope and treatment as in Art.1.1 to 1.4 and 

Art 1.6 of Text book.1). 

Unit-II 

Hamilton’s principle to non-holonomic systems 

Hamilton’s principle, derivation of Lagrange’s equations from Hamilton’s principle, extension of 

Hamilton’s principle to non-holonomic systems, advantages of variational principle formulation, 

conservation theorems and symmetry properties (scope and treatment as in Art 2.1 and 2.3 to 2.6 of 

Text book.1). 

Unit-III 

Hamiltonian formulation 

Legendre transformations and the Hamilton equations of motion, cyclic coordinates and conservation 

theorems, derivation of Hamilton’s equations from a vibrational principle, the principle of least action, 

the equation of canonical transformation, examples of canonical transformation, the Harmonic 

Oscillator, the simplistic approach to canonical transformations (scope and treatment as in 

Art.8.1,8.2,8.5, 8.6 and 9.1 to 9.4 of Text book.1). 

Unit-IV 

Canonical transformations 

Poisson and Lagrange brackets and their invariance under canonical transformation.Jacobi’s identity; 

Poisson’s Theorem. Equations of motion infinitesimal canonical transformation in the Poisson bracket 

formulation. Hamilton Jacobi Equations for Hamilton’s principal function, The harmonic oscillator 

problem as an example of the Hamilton – Jacobi method, the Hamilton – Jacobi equation for 

Hamilton’s characteristic function (scope and treatment as in Art 9.5, 9.6, 10.1, 10.2 and 10.3 of Text 

book.1) 

Unit-V 

Lorentz transformation equations 

New concept of space and Time, postulates of special theory of relativity, Lorentz transformation 

equations, Lorentz contraction, Time dilation, simultaneity, Relativistic formulae for composition of 

velocities and accelerations, proper time, Lorentz transformations form a group (scope and treatment 

as in chapters 1 and 2 of Text book.2). 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Classical Mechanics to Real life Problem /Problem 

Solving 

 

Text books 

1. Classical mechanics by H.Goldstein, 2nd edition, Narosa Publishing House. 

2. Relevant topics from Special relativity by W.Rindler, Oliver & Boyd, 1960. 

 

Reference Book 

Classical Mechanics by J.C. Upadhyaya, Himalaya Publishing House 
 



SEMESTER-VII 

COURSE 17 A: REAL ANALYSIS 

Theory Credits: 4 5 hrs/week 
 

UNIT I 

Basic Topology 

Finite, countable and uncountable sets – Metric spaces – Compact sets – Perfect sets – Connected sets 

(Sections 2.1 to 2.47) 

UNIT II 

Continuity 

Limits of functions - Continuous functions – Continuity and Compactness – Continuity and 

Connectedness – Discontinuities. Monotonic functions (Sections 4.1 to 4.31) 

UNIT III 

Differentiation 

The derivative of a real function – Mean Value Theorems – The continuity of Derivatives L’Hospital’s 

Rule. (Sections 5.1 to 5.13) 

UNIT IV 

Riemann Stieltjes Integrals 

Definition and existence of integral – properties of integrals –. (Sections 6.1 to 6.19) 

UNIT V 

FTC andVector Valued Functions 

Integration and differentiation -Differentiation of Vector Valued Functions – Integration of Vector 

valued functions – Rectifiable curves. (Sections 6.20 to 6.27) 

(FTC : Fundamental Theorem of Calculus) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Real Analysis to Real life Problem /Problem Solving 

Text Book 

Principles of Mathematical Analysis by Walter Rudin, Mc Graw Hill International Edition 

Reference Book 

Mathematical Analysisby S C Malik, Savita Arora New age International Publishers 

 

 



SEMESTER-VII 
 

COURSE 17 B: DISCRETE MATHEMATICS 
 

Theory Credits: 4               5 hrs/week 
 

UNIT- I 

Basic Ideas, History, Initial Concepts, Summary, Connectivity , Elementary Results, Structure Based 

on Connectivity (Chapters – 1 & 2 of Text Book 1) 

 

Unit –II 

Trees, Characterizations, Theorems on Trees, Tree Distances, Binary trees, Tree Enumeration, 

Spanning trees, Fundamental Cycles, Summary (Chapter – 3 of Text Book 1) 

Unit – III 

Traversability, Introduction, Eulerian Graphs, Hamiltonian Graphs, Minimal Spanning Trees, 

J.B.Kruskal’s Algorithm, R.C.Prim’s Algorithm. (Chapter 4 of Text Book 1 and Section 7.5 of Text 

Book 2) 

Unit –IV 

Poset Definition, Properties of Posets, Lattice Definition, Properties of Lattices 

(Chapter 1-A of Text Book 3) 

Unit –V 
Definitions of Modular and Distributive Lattices and its Properties 

(Chapter 1-B of Text Book 3) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Discrete Mathematics to Real life Problem /Problem 

Solving 

 

Text books 

1. Graph Theory Applications by L.R.Foulds, Narosa Publishing House, New Delhi. 
2. Discrete Mathematical Structures by Kolman and Busby and Sharen Ross, Prentic Hall of 

India – 2000, 3rd Edition 

3. Applied Abstract Algebra by Rudolf Lidl and Gunter Pilz , Published by Springer- Verlag. 

 
Reference Book 

A text Book of Discrete Mathematics by Harish Mittal, Vinay Kumar Goyal, Deepak Kumar Goyal, IK 

International Publishing House Pvt.Ltd, New Delhi. 



SEMESTER-VII 
 

COURSE 18 A: BASIC TOPOLOGY 
 

Theory Credits: 4                 5 hrs/week 

UNIT I 

Sets and Functions 

Sets and Set inclusion – The algebra of sets – Functions – Products of sets – Partitions and equivalence 

relations – Countable sets – Uncountable sets – Partially ordered sets and lattices. (Chapter I: Sections 

1 to 8 of the prescribed text book). 

 

UNIT-II 

Metric spaces 

The definition and some examples – Open sets – Closed sets – Convergence, Completeness and 

Baire’s theorem . (Chapter 2: Sections 9 to 12 of the prescribed text book). 

 

UNIT-III 

Metric spaces 

Continuous mappings, Spaces of continuous functions – Euclidean and Unitary spaces.(Chapter 2: 

Sections 13 to15 of the prescribed text book) Topological spaces: The definition and some examples – 

Elementary concepts– (Chapter 3: Sections 16 to 17 of the prescribed text book). 

UNIT-IV 

Topological spaces 

Open bases and open sub bases, Weak Topologies, The function algebras C(X, R) and C(X, C). 

(Chapter 3: Sections 18 to 20 of the prescribed text book). Compactness: Compact spaces – Heine – 

Borel theorem (Chapter 4: Section 21). 

 

UNIT-V 

Compactness 

Product of Spaces – Tychonoff’s theorem and locally Compact spaces – Compactness for metric 

spaces – Ascoli’s theorem. (Chapter 4: Sections 22 to 25 of the prescribed text book). 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Topology to Real life Problem /Problem Solving 

Text Book 

Introduction to Topology and Modern Analysis by G. F. Simmons International Student edition 
– McGraw – Hill Ltd. 

 

Reference Books 

1. Schaum’s Outlines : General Topology by Seymour Lipschutz 
2. Topology : A first Course by James Munkres 

 



SEMESTER-VII 

COURSE 18 B: CRYPTOGRAPHY 

Theory Credits: 4 5 hrs/week 
 

UNIT-I 

Elementary Number Theory 

TimeEstimates for doing arithmetic - Divisibility and Euclidean algorithm - Congruences - 

Applications to factoring(Chapter-I of the Text Book) 

UNIT-II 

Cryptography 

Some simple crypto systems - Enciphering matrices (Chapter-III of the Text Book) 

UNIT-III 

Finite Fields and quadratic Residues 

Finite fields - Quadratic residues and Reciprocity ( Chapter-II of the Text Book ) 

UNIT-IV 

Public Key Cryptography 

The idea of public key cryptography - RSA - Discrete log - Knapsack ( Chapter-IV : Sections IV.1 to 

IV.4 (omit sec.5) of the Text Book) 
 

UNIT-V 

Primality and Factoring 

Pseudoprimes - The rho method - Fermat factorization and factor bases - The Continued fraction 

method - The quadratic sieve method( Chapter-V of the Text Book ) 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Cryptography to Real life Problem /Problem Solving 

Text Book 

A Course in Number Theory and Cryptography by Neal Koblitz, Springer-Verlag, New York, 2002, 

Second Edition. 

Reference Books 

1. An Introduction to Theory of Numbers by Niven and Zuckermann, Edn. 3, Wiley Eastern Ltd., New 

Delhi, 1976. 

2. Elementary Number Theory by David M.Burton, Wm C.Brown Publishers, Dubuque, Iowa, 1989. 

3. A Classical Introduction to Modern Number Theory by K.Ireland and M.Rosen, Springer Verlag, 

1972. 

 



SEMESTER-VII 
 

COURSE 19 A: LATTICE THEORY & BOOLEAN ALGEBRA 
 

Theory Credits: 4 5 hrs/week 
 

UNIT-I 

Partly Ordered Sets 

Set Theoretical Notations, Relations, partly ordered Sets, Diagrams, special Subsets of a Partlyordered 

set, length, Lower and Upper Bounds, The minimum and maximum condition.(Chapter 1,section 1 to 8 

of the Text Book) 

UNIT –II 

Lattices in General 

Algebras, lattices, The Lattice Theoretical Duality principle, semi Lattices, lattices as Partly 

orderedsets, Diagrams of lattices, Sub lattices, Ideals, Bound Elements of a lattice, Atoms and Dual 

Atoms,Complements, Relative Complements, Semi complements, Irreducible Prime Elements of a 

lattice,The Homomorphism of a lattice (Chapter 2, section 10-20 of the Text Book) 

UNIT – III 

Complete lattices 

Complete lattices, Complete Sub lattices of a Complete lattice, Conditionally Complete 

Lattices,Compact Elements, Compactly Generated lattices, Subalgebra lattice of an Algebra, 

ClosureOperations(Chapter 3, Sections 22-27 of the Text Book) 

UNIT – IV 

Distributive and Modular Lattices 

Distributive lattices, Infinitely Distributive and Completely Distributive lattices, Modular 

lattices,Characterization of Modular and Distributive lattices by their Sublattices, Distributive 

Sublattices ofModular Lattices, Isomorphism theorems of modular lattice, Meet representation in 

modular anddistributive lattices(Chapter 4 of the Text Book) 

UNIT – V 

Boolean algebras 

Boolean algebras, De Morgan formulae, Complete Boolean algebras, Boolean algebras and 

Booleanrings, The algebra of relations, The lattice of Propositions, Valuations of Boolean 

algebras(Chapter 6 of the Text Book) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Lattice Theory and Boolean Algebra to Real life 

Problem /Problem Solving. 

Text Book 

Introduction to Lattice Theory, Gabor Szasz, Academic press 

 
Reference Books 

1. Lattice Theory by G. Birkhoff, Amer. Math. Soc. 

2. General Lattice Theory by George Grätzer, Birkhäuser Basel (1978) 



SEMESTER-VII 
 

COURSE 19 B: FINITE ELEMENT ANALYSIS 
 

Theory Credits: 4        5 hrs/week 
 

Unit-I 

Fundamental Concepts 

Introduction, Historical background, Outline of presentation, Stresses and Equilibrium, Boundary 

conditions, Strain-Displacement relations, Stress-Strain relations, Plane stress, Plane strain problems, 

Temperature effects, Potential energy and equilibrium. The Rayleigh-Ritz method, Hamilton's 

principle.Galerkin's method, Saint Venant's principle.(Chapter 1, Section 1.1. to Section 1.11) 

Unit - II 

One-dimensional Problems 

Introduction, Finite Element Modeling: Element Division, Numbering Scheme, 
Coordinates and Shape Functions, The Potential Energy Approach: Element Stiffness Matrix, Force 

Terms TheGalerkin Approach: Element Stiffness, Force Terms,Assembly of the global stiffness 

matrix and load vector. (Chapter 3, Section 3.1 to 3.6) 

Unit – III 

One-dimensional Problems (Continued) 

Properties of K, The Finite Element Equations: Treatment of boundary conditions: Types of Boundary 

Conditions - Elimitwtion Approach, Penalty Approach, Multipoint Constraints Quadratic shape 

functions, Temperature effects, Input data file. (Chapter 3, Section 3.7 to 3.10) 

Unit - IV 

Trusses 

Introduction, Plane trusses -Local and Global Coordinate Systems, Formulas for Calculating l and m, 

Element Stiffness Matrix, Stress Calculations, Temperature Effects, Three-dimensional trusses, 

Assembly of global stiffness matrix for the Banded and Skyline solutions - Assembly for Banded 

Solution, Input Data File (Chapter 4 ) 

Unit - V 

Two-dimensional Problems 

Introduction, Finite element modeling, Constant strain triangle - lsoparametric Representation, 

Potential· Energy Approach, Element Stiffness, Force Terms, Galerkin Approach, Stress Calculations, 

Temperature Effects (Chapter 5, Section 5.1 to 5.3) 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Finite Element Analysis to Real life Problem /Problem 

Solving. 

Text Book 

Introduction to Finite Elements in Engineering by Tirupathi R. Chandrupatla, Ashok D.Belegundu 

(chapters 1 to 8 only). 
 

Reference Books 

1. Introduction to Finite Element Method, by S.S.Rao, Elsevier 
2. Finite Element Method by O.C. Zienkiewicz, Butterworth-Heinemann Ltd. 

3. Introduction to Finite Element Method by J.N.Reddy,McGraw Hill Education 



SEMESTER-VII 

COURSE 20 A: GRAPH THEORY 

Theory Credits: 4             5 hrs/week 
 

UNIT I 

An Introduction to Graph 

The Definition of a Graph, Graph as Models, More Definitions, Vertex Degrees, Subgraphs.(Chapter 

1, Section 1.1 to 1.5 of the Text Book) 

UNIT II 

Matrix Representation of graphs 

Paths and cycles, The Matrix Representation of graphs, Fusion(Chapter 1, Section 1.6 to 1.8) 

Trees and Connectivity: Definitions and Simple Properties, Bridges, Spanning Trees 

(Chapter 2, Section 2.1 to  2.3 of the Text Book) 

UNIT III 

Trees and Connectivity(Continuity) 

Connector Problems, Shortest Path Problems, Cut Vertices and Connectivity (Chapter 2, Section 2.4 

to 2.6 of the Text Book) 

UNIT IV 

Euler Tours and Hamiltonian Cycles 

Euler Tours, The Chinses Postman Problem, Hamiltonian Graphs, The Travelling Sallesman Problem. 

(Chapter 3 of the Text Book) 

UNIT V 

Matchings 

Matching and Augmenting paths; The marriage problem; The personnel assignment problem; The 

optimal Assignment problem. (Chapter 4 of the Text Book) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Graph Theory to Real life Problem /Problem 

Solving 

Text Book 

A first look at Graph Theory by John Clark & Derek Allan Holton, Allied Publishers Limited 

1995. 

 
Reference Books 

1. AFirstCourseinGraphTheory by S.A.Choudham,MacmillanIndiaLtd. 

2. IntroductiontoGraphTheory by RobinJ.Wilson,LongmanGroup Ltd. 

3. GraphTheorywithApplications by J.A.BondyandU.S.R.Murthy,Macmillon,London 

 



SEMESTER-VII 

COURSE 20 B: MATHEMATICAL FINANCE 

Theory Credits: 4                 5 hrs/week 

UNIT– I 

Mathematics of the Time Value of Money 

Simple Interest : Total Interest, Rate of Interest, Term of Maturity, Current Value, Future Value, Finding n 

and r When the Current and Future Values are Both Known, Simple Discount, Calculating the Term in Days,  

Ordinary Interest and Exact Interest, Obtaining Ordinary Interest and Exact Interest in Terms of Each Other, 

Focal Date and Equation of Value, Equivalent Time: Finding an Average due Date, Partial Payments, Finding 

the Simple Interest Rate by the Dollar-Weighted Method(Unit – II section 1.1 to 1.14 of the text book)Bank 

Interest : Finding FV Using the Discount Formula, Finding the Discount Term and the Discount Rate, 

Difference Between a Simple Discount and a Bank Discount(Unit – II section 2.1 to 2.3 of the text book) 

UNIT -II 

Mathematics of the Time Value of Money(Continued) 

Bank Interest : Comparing the Discount Rate to the Interest Rate, Discounting a Promissory Note, 

Discounting a Treasury Bill(Unit – II section 2.4 to 2.6 of the text book)Compound Interest: The 

Compounding Formula, Finding the Current Value, Discount Factor, Finding the Rate of Compound Interest, 

Finding the Compounding Term, The Rule of 72 and Other Rules, Effective Interest Rate, Types of 

Compounding, Continuous Compounding, Equations of Value for a Compound Interest, Equated Time For a 

Compound Interest(Unit – II section 3.1 to 3.11 of the text book) 

UNIT- III 

Mathematics of the Time Value of Money(Continued) 

Annuities: Types of Annuities, Future Value of an Ordinary Annuity, Current Value of an Ordinary Annuity,  

Finding the Payment of an Ordinary Annuity, Finding the Term of an Ordinary Annuity, Finding the Interest 

Rate of an Ordinary Annuity, Annuity Due: Future and Current Values, Finding the Payment of an Annuity 

Due, Finding the Term of an Annuity Due, Deferred Annuity, Future and Current Values of a Deferred 

Annuity, Perpetuities(Unit – II section 4.1 to 4.12 of the text book) 

MATHEMATICS OF DEBT AND LEASING : Credit and Loans :Types of Debt, Dynamics of Interest– 

Principal Proportions, Premature Payoff, Assessing Interest and Structuring Payments, Cost of Credit, Finance 

Charge and Average Daily Balance, Credit Limit vs. Debt Limit(Unit – III section 1.1 to 1.7 of the text book) 

UNIT - IV 

Mathematics ofdebitandleasing(Continued) 

Mortgage Debt : Analysis of Amortization, Effects of Interest Rate, Term, and Down Payment on 

theMonthly Payment, Graduated Payment Mortgage, Mortgage Points and the Effective Rate, Assuming a 

Mortgage Loan, Prepayment Penalty on a Mortgage Loan, Refinancing a Mortgage Loan, Wraparound and 

Balloon Payment Loans, Sinking Funds, Comparing Amortization to Sinking Fund MethodsLimit (Unit – III 

section 2.1 to 2.10 of the text book) 

UNIT – V 

Mathematics of Capital Budgeting and Depreciation 

Capital Budgeting:Net Present Value, Internal Rate of Return, Profitability Index, Capitalization and 

Capitalized Cost, Other Capital Budgeting Methods 

Depreciation and Depletion: The Straight-Line Method, The Fixed-Proportion Method, The Sum-of-Digits 

Method, The Amortization Method, The Sinking Fund Method 

Limit (Unit – IV section 1.1 to 1.5 and 2.1 to 2.5 of the text book) 

Text Book: Mathematical Finance by M. J. Alhabeeb, A John Wiley & Sons, INC., Publication 

Reference Books 

1. Investment Scienceby David G. Luenberger, Oxford University Press, Delhi, 1998. 

2. Futures and Other Derivatives by John C. Hull, Options, 6th Ed., PHI, Indian reprint, 2006. 

3. An Elementary Introduction to Mathematical Finance by Sheldon Ross, 2nd Ed.,   

                                                                                                  CambridgeUniversity Press, USA, 2003.



SEMESTER-VIII 
 

COURSE 21 A: ADVANCED ALGEBRA 
 

Theory Credits: 4             5 hrs/week 
 

UNIT I 

Algebraic extension of fields 

Irreducible polynomials and Eisenstein’s criterion-Adjunction of roots-Algebraic extensions- 

Algebraically closed fields. (Sections 15.1 to 15.4 of the Chapter 15 in the prescribed text book.) 

 

UNIT II 

Normal and separable extensions 

Splitting fields-Normal extensions-multiple roots-finite fields.(Sections 16.1 to 16.4 of the Chapter 16 

in the prescribed text book.) 

 

UNIT III 

Normal and separable extensions: Separable extensions. 

Galois Theory: Automorphism groups and fixed fields- fundamental theorem of Galois Theory. 

(Section 16.5 of the Chapter 16 and Sections 17.1 to 17.2 of the Chapter 17 in the prescribed text 

book.) 

UNIT IV 

Galois Theory 

Fundamental theorem of algebra. Galois Theory and Applications of Galois Theory to Classical 

problems: Roots of unity and cyclotomic polynomials-Cyclic extensions (Section 17.3 of the Chapter 

17 and sections 18.1and 18.2 of the Chapter 18 in the prescribed text book.) 

 

UNIT V 

Applications of Galois Theory 

Applications of Galois Theory to Classical problems: Polynomials solvable by radicals-symmetric 

functions-Ruler and compass constructions. (Sections 18.3 and 18.4 of the Chapter 18 in the 

prescribed text book.) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Algebra to Real life Problem /Problem Solving 

 

Text Book 

Basic Abstract Algebra by P.B.Battacharya, S.K.jain, S.R.Nagpaul, Cambridge University 

Press. 
 

Reference Books 

1. TopicsinAlgebra by I.N.Herstein,2ndEdition,JohnWiley&Sons 

2. Algebra bySergeLang,RevisedThirdEdition,Springer 

3. Algebra byThomasW.Hungerford,Springer 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22I.N.Herstein%22


SEMESTER-VIII 
 

COURSE 21 B: ELEMENTS OF ELASTICITY AND FLUID DYNAMICS 
 

Theory Credits: 4               5 hrs/week 
 

Unit-I 

Kinematics of fluids, real and ideal fluids, velocity of fluid at a point, streamlines and path lines, 

velocity potential, velocity vector, local and particle rates of change, equation of continuity, 

Acceleration of fluid, conditions at a rigid boundary, General analysis of fluid motion (Chapter 2 of 

Text book 1) 

Unit-II 

Equation of motion of a fluid, pressure at a point in a fluid at rest and in a moving fluid, conditions at a 

boundary of two in viscid immiscible fluids, Euler’s equations of motion, Bernoulli’s equation. 

Discussion of the case of steady motion under conservative body forces, Vortex motion, Kelvin’s 

circulation theorem. Some further aspects of vortex motion (Chapter 3(excluding sections 3.8 to 3.11) 

of Text book 1) 

Unit-III 

Some two - dimensional flows: Meaning of two - dimensional flow, use of cylindrical polar 

coordinates, the stream function, the complex potential for two – dimensional, irrotational, 

incompressible flow, complex potential for standard two – dimensional flows, some worked examples, 

two - dimensional image systems. The Milne- Thomson circle theorem, the theorem of Blasius 

(Chapter 5(excluding sections 5.10 to 5.12) of Text book 1) 

Unit-IV 

Analysis of strain: Deformation, affine deformation, infinitesimal affine deformation, geometrical 

interpretation of the components of strain, strain quadric of Cauchy, principal directions, invariants, 

general infinitesimal deformation, Examples of strain, equations of compatibility, finite deformations. 

(Chapter 1 of Text book 2) 

Unit-V 

Analysis of stress, body and surface forces, stress tensor, equations of equilibrium, transformation of 

coordinates, stress quadric of Cauchy, Mohr’s diagram, examples of stress (Chapter 2 of Text book2) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Elements Elasticity and fluid dynamics to Real life 

Problem /Problem Solving 

Text books 

1. Text Book of Fluid Dynamics by F.Chorlton, CBS publishers and distributors, New Delhi. 
2. Mathematical Theory of Elasticityby I.S.Sokolnikoff 2 nd edition; Tata Mc Graw Hill-New Delhi 

Reference Books 

1. Foundations of Fluid Mechanics by S.W. Yuan, Prentice Hall 

2. An introduction to Fluid Dynamics by Bachelor G. K., Cambridge University Press, 2007. 



SEMESTER-VIII 
 

COURSE 22 A: ADVANCED ANALYSIS 
 

Theory Credits: 4                5 hrs/week 
  

UNIT I 

Sequences and Series of Functions 

Discussion of Main Problem – Uniform Convergence - Uniform Convergence and Continuity – 

Uniform Convergence and Integration – Uniform Convergence and Differentiation (Sections 7.1 to 

7.18 ) 

 

UNIT II 

Equicontinuous families of functions and Power Series 

Equicontinuous families of functions – the Stone – Weierstrass theorem – Power Series 
(Sections 7.19 to 7.33 & 8.1 to 8.5) 

 

UNIT III 

Some Special Functions 

The Exponential and Logarithmic functions – The Trigonometric functions – Algebraic completeness 

of the complete field – Fourier Series(Sections 8.6 to 8.16) 

 

UNIT IV 

Functions of several variables 

Linear transformation – Differentiation.(Sections 9.1 to 9.21) 

 

UNIT V 

Functions of several variables (continued..) 

The contraction Principle – The Inverse function Theorem – The implicit function Theorem – The 

Rank Theorem – Determinants(Sections 9.22  to 9.41) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Analysis to Real life Problem /Problem Solving 

 

Text Book 

Principles of mathematical Analysis by Walter Rudin, Mc Graw Hill International Edition 

 

Reference Books 

1. Mathematical Analysis by .Tom. M. Apostal, Narosa Publishing House 

2. ElementsofRealAnalysis by ShanthiNarayan andDr.M.D.Raisinghania,S. Chand & 

Company Pvt. Ltd., New Delhi 

3. An Introduction to Real Analysis by Robert G.Bartle and Donlad R. Sherbert, John Wiley 

and sons(ASIA)Pvt. Ltd. 

 



SEMESTER-VIII 
 

COURSE 22 B: ADVANCED LINEAR ALGEBRA 
 

Theory Credits: 4 5 hrs/week 
 

UNIT-I 

Elementary Canonical Forms 

Introduction – Characteristic Values – Annihilating Polynomials –invariant subspaces – Simultaneous 

Triangulation – Simultaneous Diagonalization, Simultaneous 

(Chapter 6, Section 6.1 to 6.5 of the text book) 

UNIT-II 

Elementary Canonical Forms(Continued) 

Direct – sum Decompositions – invariant direct sums – the primary decomposition theorem 

(Chapter 6, Section 6.6 to 6.8 of the text book)The Rational and Jordan Forms: cyclic subspaces and 

Annihilators – cyclic decompositions and the rational form.(Chapter 7, Section 7.1 to 7.2 of the text 

book) 

UNIT-III 

Elementary Canonical Forms(Continued) 

The Jordan Form – Computation of Invariant Factors – Semi Simple Operators.(Chapter 7, Section 

7.3 to 7.5 of the text book) 

UNIT-IV 

Inner product spaces 

Inner products, Inner product spaces, Linear functionals and adjoints,(Chapter 8, Section 8.1 to 8.3 of 

the text book) 

UNIT - V 

Inner product spaces(continued) 

Unitary operations, Normal operators(Chapter 8, Section 8.4 to 8.5 of the text book) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Linear Algebra to Real life Problem /Problem Solving 

Text Book 

Linear Algebra by Kenneth Hoffman and Ray Kunze, second edition, Prentice Hall of India Private 

Limited, New Delhi. 
 

Reference Books 

1. First Course in Linear Algebra by Bhattacharya, P.B., Jain, S.K and Nagpal, S.R., Wiley Eastern Ltd. 

New Delhi 

2. Linear Algebra by Henry Helson, Hindustan Book Agency (1994) 

3. Topics in Algebra by I.N. Herstein, Second edition (Wiley Eastern Ltd.) 

4. Algebra by M. Artin, Prentice - Hall of India private Ltd. 



SEMESTER-VIII 
 

COURSE 23 A: ADVANCED TOPOLOGY 
 

Theory Credits: 4             5 hrs/week 
 

UNIT-I 

Separation 

T1 spaces and Hausdorff spaces – Completely regular spaces and normal spaces – Urysohn’s lemma 

and the Tietze’s extension theorem. (Chapter 5: Sections 26 to 28 Prescribed text book). 

UNIT-II 

Separation (continued) 

The Urysohn imbedding theorem – The Stone – Chech compactification. (Chapter 5: Sections 29 to 30 

Prescribed text book). Connectedness: Connected spaces– connectedness of Rn and Cn . (Chapter 6: 

Section 31 Prescribed text book). 

 

UNIT-III 

Connectedness (continued) 

The components of a space – Totally disconnected spaces – Locally connected spaces. (Chapter 6: 

Sections 32 to 34 Prescribed text book) 

 

UNIT-IV 

Approximation 

The Weierstrass approximation theorem - The Stone-Weierstrass theorems (Chapter 7: Section 35 to 

36 Prescribed text book). 

UNIT-V 

Approximation (continued) 

Locally compact Hausdorff spaces – The extended StoneWeierstrass theorems. (Chapter 7: Sections 37 

to 38 Prescribed text book ). 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Topology to Real life Problem /Problem Solving 

 

Text Book 

Introduction to Topology and Modern Analysis by G. F. Simmons, International Student 

edition – McGraw – Hill Kogakusha, Ltd. 

 

Reference Books 

1. Schaum’s Outlines : General Topology by Seymour Lipschutz 
2. Topology : A first Course by James Munkres,Prentice-Hall Pvt. Ltd. 

 
 



SEMESTER-VIII 
 

COURSE 23 B: DIFFERENTIAL GEOMETRY 
 

Theory Credits: 4        5 hrs/week 

 

Unit I 

Theory of Space Curves 

Space curves, Planer curves, Curvature, torsion and Serret-Frenet formulae. 
Osculating circles, Osculating circles and spheres. Existence of space curves. Evolutes and involutes of 

curves. 

 

Unit II 

Theory of Surfaces 

Parametric curves on surfaces. Direction coefficients.First and second Fundamental forms.Principal 

and Gaussian curvatures.Lines of curvature, Euler’s theorem.Rodrigue’s formula, Conjugate and 

Asymptotic lines. 

 

Unit III 

Developable 

Developable associated with space curves and curves on surfaces, Minimal surfaces. 

 
 

Unit IV 

Geodesics 

Canonical geodesic equations.Nature of geodesics on a surface of revolution. Clairaut’s 

theorem. Normal property of geodesics.Torsion of a geodesic.Geodesic curvature.Gauss-Bonnet 

theorem.Surfaces of constant curvature.Conformal mapping.Geodesic mapping.Tissot’s theorem. 

 

Unit V 

Tensors 

Summation convention and indicial notation, Coordinate transformation and Jacobian, Contra-variant 

and Covariant vectors, Tensors of different type, Algebra of tensors and contraction, Metric tensor and 

3-index Christoffel symbols, Parallel propagation of vectors, Covariant and intrinsic derivatives, 

Curvature tensor and its properties, Curl, Divergence and Laplacian operators in tensor form, Physical 

components. 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Differential Geometry to Real life Problem 
/Problem Solving. 

 

Text Book 

An Introduction to Differential Geometry by T.J. Willmore, Dover Publications, 2012. 

 

Reference Books 

1. Elementary Differential Geometry by B. O. Neill, 2nd Ed., Academic Press, 2006. 
2. Differential Geometry of Three Dimensions by C.E. Weatherburn, Cambridge University 

Press2003. 

 



SEMESTER-VIII 
 

COURSE 24 A: ORDINARY DIFFERENTIALEQUATIONS 
 

Theory Credits: 4 5 hrs/week 
 

Unit I 

Real Function Theory 

Essential concepts from Real Function Theory – The basic problem -The fundamental existence and 

uniqueness theorem –examples to demonstrate the theory- continuation of solutions ( Sections 10.1, 

 of the prescribed text book) 

 

Unit II 

Existence and Uniqueness 

Dependence of solutions on initial conditions – dependence of solutions on parameters (causal 

function f) - Existence and Uniqueness theorems for systems – existence and uniqueness theorems for 

Higher order equations – examples (Sections 10.3, 10.4 of the prescribed text book) 

 

Unit III 

Linear differential systems 

Introduction to the theory of Linear differential systems – Theory and properties of Homogeneous 

linear systems (Sections 11.1 - 11.3 of the prescribed text book) 

 
 

Unit IV 

Homogeneous and Non-homogeneous Systems 

Theory of non-homogeneous linear systems – Theory and properties of the nth order homogeneous 

linear differential equations (Sections 11.4 - 11.6 of the prescribed text book) 

 

Unit V 

Higher order non-homogeneous Linear Equations 

Theory of nth order Non homogeneous Linear equations – Sturm theory – Sturm Liouville Boundary 

value problems (Sections 11.7, 11.8, 12.1 of the prescribed text book) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Ordinary Differential Equations to Real life 

Problem /Problem Solving 

Text Book 

Differential Equations by Shepley L. Ross, Wiley India 

 

Reference books 

1. Differential Equations with Applications and Historical Notes by George F. Simmons,(3rd 

edition). CRC Press. Taylor & Francis. 

2. An Introduction to Ordinary Differential Equations by Earl A. Coddington, Prentice-Hall of 

India 

 



SEMESTER-VIII 
 

COURSE 24 B: APPLICATIONS OF ALGEBRA 
 

Theory Credits: 4             5 hrs/week 

Unit – I 

Boolean algebra and Swathing Circuits 

Boolean Algebras; Switches and Logic Gates; Laws of Boolean algebra; Boolean Polynomials and 

Boolean Functions; Switching Circuits and Gate Networks; Simplification of Circuits; Designing 

Circuits (1.1 to 1.7 of Chapter 1) 

 
Unit – II 

Balanced Incomplete Block Designs(BIBD) 

Basic Definitions and Results; Incidence Matrix of a BIBD; Construction of BIBDs from Difference 

Sets; construction of BIBD using quadratic residues; Difference set families, construction of BIBD 

from finite fields.  (2.1 to 2.6 of Chapter 2) 

 
Unit – III 

Coding Theory 

Introduction to Error - Correcting Codes, Linear Codes, Generator and Parity - Check Matrices, 

Minimum Distance, Hamming Codes, Decoding, Cyclic Codes. (4.1 to 4.3 of Chapter 4) 

 
Unit - IV 

Symmetry Groups and Color Patterns 

Permutation Groups, Groups of Symmetries; Colouring and Colouring Patterns, Polya Theorem and 

Pattern Inventory, Generating Functions for non-isomorphic Graphs 

(5.1 to 5.3, 5.6 to 5.7 of Chapter 5) 

 
Unit – V 

Wallpaper Pattern Groups 

Group of Symmetries of a Plane; Wallpaper Pattern Groups; Change of Basis in R2 (6.1 to 6.3 of 

Chapter 6) 
 

Activities 

Seminar/ Quiz/ Assignments/ /Problem Solving. 

 
Text Book 

Topics in Applied Abstract Algebra by S. R. Nagpaul and S. K. Jain, Thomson Brooks and 

Cole, Belmont, 2005 

Reference Book 

Applications of Abstract Algebra with Maple by Richard E. Klima, Neil Sigmon, Ernest 

Stitzinger, CRC Press LLC, Boca Raton, 2000. 



SEMESTER-VIII 
 

COURSE 25 A: OPERATIONS RESEARCH 
 

Theory Credits: 4 5 hrs/week 
 

UNIT-I 

Linear Programming: Simplex Method 

Introduction-Fundamental properties of solutions-The computational procedure-Use of artificial 

variables. 12 hours (Sections 4.1 to 4.4 of the Chapter 4 in the Prescribed Text Book) 

 

UNIT-II 

Duality in Linear Programing 

Introduction-General Primal-Dual pair-Formulating a Dual problem-Prime-Dual Pair in matrix form- 

Duality theorems-Complementary slackness theoremDuality and simplex method. 12 hours (Sections 

5.1 to 5.7 of the Chapter 5 in the Prescribed Text Book) 

 

UNIT-III 

Duality in Linear Programing 

Economic Interpretation of Duality, Dual Simplex method Post-optimal Analysis : Introduction- 

Variation in the cost vector-Variation in the requirement vector-variation in the coefficient matrix- 

Structural variations- Applications of Post-optimal Analysis. 12 hours (Sections 5.8, 5.9 and 6.1 to 6.6 

of the Chapters 5 and 6 in the Text Prescribed Book) 

 

UNIT-IV 

Transportation Problem and Assignment Problem 

Introduction-General transportation problem-The transportation table-Solution of a transportation 

problem-Finding an initial basic feasible solution-Test for optimality-Degeneracy in Transportation 

problem-Transportation Algorithm (MODI Method)- Introduction -Mathematical formulation of the 

problem-The Assignment method-Special cases in Assignment problem-A typical Assignment 

problem. 12 hours (Sections 10.1 to 10.3 and 10.8 to 10.11 of the Chapter 10 in the Prescribed Text 

Book.) (Sections 11.1 to 11.5 of the Chapter 11 in the Prescribed Text Book) 

 

UNIT-V 

Games and Strategies 

Introduction-Two-person zero-sum games-some basic terms-The maximin-minimax principle-Games 

without saddle points-Mixed strategies-Graphic solution of 2xn and mx2 games. 12 hours (Sections 

 to 17.6 of the Chapter 17) 

 

Activities 

Seminar/ Quiz/ Assignments/ Applications of Operations Research to Real life Problem 

/Problem Solving 

Text Book 

Operations Research byKantiSwarup, P.K. Gupta and Man Mohan Sultan Chand & Sons, 

New Delhi, 2006. 

 

Reference Books 

1. Operations Research, An Introduction byHamdy A Taha, Maxwell Macmillan International 

Edition, New York, 1992. 

2. Operations Research Theory, methods and Applications by S.D. Sarma, kedarnathRamnath 

publications, 2008. 



SEMESTER-VIII 
 

COURSE 25 B: MATHEMATICAL MODELLING 
 

Theory Credits: 4                5 hrs/week 
 

Unit–1 

Mathematical Modeling 

Simple situations requiring mathematical modeling, characteristics of mathematical model.(Chapter 1 

Sections 1.1-1.5 of the Text Book) 

Unit – 2 

Mathematical Modeling through ordinary differential equations of first order 

Linear Growth and Decay Models.Non-Linear growth and decay models, Compartment models. 

(Chapter 2 Sections 2.1- 2.4 of the Text Book) 

 
Unit – 3 

Mathematical Modeling through system of Ordinary differential equations of first order 

Prey-predator models, Competition models, Model with removal and model with 

immigrations.Epidemics: simple epidemic model, Susceptible-infected-susceptible(SIS) model, SIS 

model with constant number of carriers.Medicine : Model for Diabetes Mellitus. (Chapter 3 Sections 

3.11, 3.12, 3.2 of the Text Book) 

Unit – 4 

Mathematical Modeling through difference equations Introduction to difference equations 

The need for mathematical modelling through difference equations : some simple models, basic theory 

of linear difference equations with constant coefficients (Chapter 5 Sections 5.1 and 5.2 of the Text 

Book) 

Unit - 5 

Mathematical Modeling through difference equationsIntroduction to difference 

equations(continued…) 

Harrod Model, cobweb model application to Actuarial Science (Chapter 5 Sections 5.3 (5.3.3 not 

included)) 

 
Activities 

Seminar/ Quiz/ Assignments/ Applications of Mathematical Modelling to Real life Problem 
/Problem Solving 

Text book 

Mathematical Modeling by J N Kapur, New Age International publishers.(2009) 
 

Reference Books 

1. Mathematical Modelling with Case Studies by Barnes, B., Fulford, G. R., CRC 

Press, 2008. 

2. An introduction to mathematical modeling by Bender, E. A. (2012), Courier 

Corporation. 

3. Mathematical Modelling by Meerschaert, M. M.,  (2013) Academic Press. 

 
***** 
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