
 

 

M.Sc  (Mathematics/Applied Mathematics) 

This is a two year programme. A student has to study 5 courses each year.  If one wants to get 
M.Sc(Mathematics), one must study the following Courses numbered 1 to 7 and and three optionalsout 
of the four courses numbered 10A,11A,12A  and 13A. If one wants to get M.Sc(Applied Mathematics), 
one has to study the courses No.1 to 7 and the the three optional courses no. 8B,9B,and 10B. 

First Year  

Course-1: ALGEBRA  

 

CONTENTS 

   Page No. 

Unit –1 : Groups 1 

Unit –2 : Normal Subgroups-Homomorphisms 25 

Unit –3 : Permutation Groups 41 

Unit –4 : Group Actions 55 

Unit –5 : Sylow Theorems 68 

Unit –6 : Finitely Generated Abelian Groups 77 

Unit –7 : Rings and Subrings 90 

Unit –8 : Ideals and Homomorphisms 100 

Unit –9 : Integral Domains and Fields  115 

Unit –10 : Factorization in Integral domains 126 

Unit –11 : Euclidean Domains 137 

Unit –12 : Polynomial Rings 145 

Unit –13 : Fields Extension 159 

Unit –14 : Finite Fields 179 

Unit –15 : Separable and Normal Extensions 188 

Unit –16 : Fundamental Theorem of Galois Theory 197 

Unit –17 : Solvability by Radicals 208 

Unit –18 : Applications of Galois Theory to Classical Problems 219 

 

 

 



 

 

M.Sc.,    

Course-2: REAL ANALYSIS 

 

CONTENTS 

                                                                                                            Page No. 

Unit –1 : Metric Spaces 1 

Unit –2 : Continuous Functions 17 

Unit –3 : Complete Metric Spaces 29 

Unit –4 : Complet metric spaces 39  

Unit –5 : Continuity, Compactness and Connectedness 53 

Unit –6 : Vector Valued Functions and Connectedness 59  

Unit –7 : Infinite Products 71 

Unit –8 : Riemann – Stieltjes Integral 87 

Unit –9 : Functions of Bounded Variation 119 

Unit –10 : Improper Integrals 141 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

M.Sc.,    

Course-3: DISCRETE MATHEMATICAL STRUCTURES 

 

CONTENTS 

Unit –1 : Partially ordered sets 1 

Unit –2 : Lattices 15 

Unit –3 : Some Special Types of Lattices 31 

Unit –4 : Booleam Algebras 45 

Unit –5 : Booleam Functions 63 

Unit –6  : Statements and Connectives 84 

Unit –7 : Implications, Equivalence and Normal Forms 98 

Unit –8 : Theory of Inference for Statement Calculus 118 

Unit –9 : Theory of Inference for Predicate Calculus 134 

Unit –10 : Basic Concepts in Graph Theory 149 

Unit –11 : Trees 169 

Unit –12 : Traversability 189 

Unit –13 : Planarity and Colouring 208 

Unit –14 : Finite Automata – I 227 

Unit –15 : Finite Automata – II  244 

Unit –16 : Grammars and Languages 272 

Unit –17 : Counting Principles and Generating Functions 289 

Unit –18 : Recurrence Relations 303 

 

 

 

 

 

 

 

 



 

M.Sc.    

Course-4:  DIFFERENTIAL EQUATIONS 

 

CONTENTS   Page No. 

UNIT –1 :          LINEAR HOMOGENEOUS DIFFERENTIAL EQUATIONS WITH  
  CONSTANT COEFFICIENTS 1 

UNIT –2 : LINEAR NON-HOMOGENEOUS EQUATIONS WITH  

  CONSTANT COEFFICIENTS 38 

UNIT –3 : NINEAR EQUATIONS WITH VARIABLE COEFFICIENTS 83 

UNIT –4 :          LINEAR HOMOGENEOUS EQUATIONS WITH ANALYTICAL                          124 
  COEFFICIENTS 

UNIT –5 : LINEAR EQUATIONS WITH REGULAR SINGULAR POINTS 161 

UNIT –6 :          SPECIAL LINEAR EQUATIONS WITH REGULAR 
  SINGULAR POINTS 217   

UNIT –7 : First Order Equations, Existence and Uniqueness  1 

UNIT –8 : Systems of Differential Equations 27 

UNIT –9 : Linear systems (Homogeneous) 42 

UNIT –10 : Linear Systems (Nonhomogeneous) 61 

UNIT –11 : Two Dimensional Systems 71 

UNIT –12 : Stability 94 

UNIT –13 : Formulation of Partial Differential Equations 131 

UNIT –14 : Linear Partial Differential Equations of First Order 143 

UNIT –15 : Non-Linear Partial Differential Equations of First Order 165 

UNIT –16 : Partial Differential Equations of Second Order – Constant Coefficients 193 

UNIT –17 : Partial Differential Equations of Second Order – Variable Coefficients 220 

UNIT –18 : Applications of Partially Differential Equations 247 

 

 

 

 

 

 



 

 

 

 

M.Sc.,    

Course-5: TOPOLOGY 

 

CONTENTS 

 

UNITS                          TOPIC NAME Page No. 

 

Unit –1 : Preliminaries 1 

Unit –2 : Topological Spaces 11 

Unit –3 : Open Bases And Subbases 23 

Unit –4 : Continuous Functions 30 

Unit –5 : The Function Algebras C (X, R) and C (X, C) 40 

Unit –6  : Compact Spaces 48 

Unit –7 : Compactness in Metric Spaces 58 

Unit –8 : Tychonoff’s Theorem 67 

Unit –9 : Ascoli’s Theorem 79 

Unit –10 : Seperation Axioms 89 

Unit –11 : Completely Regular Spaces and Normal Spaces 95 

Unit –12 : Tietze’s  Extension Theorem 107 

Unit –13:         Urysohn Metrization Theorem and Stone-Czech              112 
  Compactification 

Unit –14 : Connected Topological Spaces 118 

Unit –15 : Components 124 

Unit –16 : Totally Disconnected Spaces and Locally Connected Spaces 128 

Unit –17 : The Stone – Weierstrass Theorem 133 

Unit –18 : Locally Compact Spaces 137 

 

 



 

    

 

M.Sc., 

Second year 

                                                                Course-6:  FUNCTIONAL ANALYSIS 

 

CONTENTS 

   Page No. 

Unit –1 : Normed Linear Spaces 103-130 

Unit –2 : Bounded Linear Transformations 131-148 

Unit –3 : Finite Dimensional Normed Linear Spaces 149-156 

Unit –4 : Duals of Classical Banach Spaces 157-170 

Unit –5 : Hahn-Banach Spaces 171-182 

Unit –6 : Open Mapping Theorem 183-190 

Unit –7 : Uniform Boundedness Theorem 191-196 

Unit –8 : Hilbert Spaces 197-234 

Unit –9 : Orthogonality 235-258 

Unit –10 : Orgthogonal Complements and Reisz Rrepresentation Theorem 259-270 

Unit –11 : Operators on Hilbert Spaces 271-294 

Unit –12 : Finite Dimensional Spectral Theory 295-304 

 

 

 

 

 

 

 

 

 

 

 



 

 

M.Sc.,    

Course-7: COMPLEX ANALYSIS 

   Page No. 

Unit –1 : Complex Numbers 1 

Unit –2 : Complex Functions 25 

Unit –3 : Analytic Functions 49 

Unit –4 : Elementary Functions 63 

Unit –5 : Complex Integration 77 

Unit –6  : Cauchy Theorems 101 

Unit –7 : Consequences of Cauchy’s Theorems 121 

Unit –8 : Series of Complex Numbers  137 

Unit –9 : Series of Functions of  a Complex Variable 155 

Unit –10 : Power Series  165 

Unit –11 : Taylor’s and Laurent’s Theorems 177  

Unit –12 : Singularities 1 

Unit –13 : Residue Theory 13 

Unit –14 : Evaluation of Integrals-I 23 

Unit –15 : Evaluation of Integrals-II 45 

Unit –16 : Evaluation of Integrals-III 71 

Unit –17 : Infinite Products 99 

Unit –18     :    Linear Fractional Functions 123 

Unit –19 : Conformal Mapping 135  

Unit –20 : Analytic Continuation 157 

Unit –21 : General Form of Cauchy’s Theorem 169 

 

 

 

 

 

 

 



 

 

 

 

M.Sc., 
APPLIED MATHEMATICS, 

Optional Course-8B:  NUMERICAL METHODS 
 
 
 

CONTENTS 
 

                                                                                                                                     Page No. 

Block – I     : Interpolation  
 
Unit –1 : Ordinary Difference Interpolation 3  

Unit –2 : Divided Difference Interpolation 27 

Unit –3 : Central Difference Interpolation 43 

Unit –4 : Hermite and Spline Interpolation 63 

 

Block – II  :  Approximation of Functions   

Unit –5 : Least Square and Rational Approximations 87 

 

Block – III  : Systems of Equations  

Unit –6  : Systems of Linear Equations 113 

Unit –7 : Systems of Non- Linear Equations 137 

 

Block – IV  : Eigen Values , Eigen Vectors and Inverse of a Matrix 

Unit –8 : Eigen Values and Eigen Vectors 155 

Unit –9 : Inverse of a Matrix 175 

 

 

 

 

 

 

 



 

 

 

M.Sc.,   Applied Mathematics 
Optional Course-9B: METHODS OF APPLIED MATHEMATICS   

 
 

CONTENTS  
 

PART – I 
 

                                                                                                                                     Page No. 

Unit –1 : Extrema of Real valued functions 1 

Unit –2 : Multiple Integrals 53 

Unit –3 : Transform Techniques 87 

Unit –4 : Fourier Transform 103 

Unit –5 : Fourier Sine, Cosine and other transforms 127 

Unit –6  : Differential Geometry of Curves 161 

Unit –7 : Differential Geometry of Surfaces 195 

Unit –8 : Tensors – I  1 

Unit –9 : Tensors – II  27 

Unit –10 : Applications of Tensors 53 

Unit –11 : Special Polynomials – I  85 

Unit –12 : Special Polynomials – II  103 

Unit –13 : Bessel Functions 119 

Unit –14 : Integral Equations – I  145 

Unit –15 : Integral Equations – II  203 

 

 

 

 

 

 

 

 



 
 
 

M.Sc.,  Mathematics& Applied Mathematics  
Optional Course-10A&B: OPERATIONS RESEARCH 

 

 

CONTENTS 

 

                                                                                                                                     Page No. 

Unit –1 : OR and Mathematical Modelling 1 

Unit –2 : Introduction to Linear Programming  9 

Unit –3 : Solutions of a system of linear equations 38 

Unit –4 : The Simplex Method  48 

Unit –5 : Dual Problem of a Linear Programming Problem 75 

Unit –6  : Some Computational Considerations 85 

Unit –7 : Transportation and Assignment Problems 120 

Unit –8 : Newton Flow Problems 146 

Syllabus   168  
  

Unit –9 : Integer Linear Programming  1 

Unit –10 : Sequencing Problems 31 

Unit –11 : Game Theory  41 

Unit –12 : Non-Linear Programming 54 

Unit –13 : Quadratic Programming 73 

Unit –14 : Dynamic Programming 86 

Unit –15 : Probability and Random Variables 98 

Unit –16 : Some Probability Distributions 118 

Unit –17     :    Queueing Models                                                                                                   134 
 
Unit –18     :     Inventory Models                                                                                                  159 
 
 
Syllabus                     173 
 
 
 
 
 



 
 

M.Sc.,Mathematics 
OptionalCourse-11A: COMMUNICATIVE ALGEBRA 

 
 
 

CONTENTS 
 
 

                                                                                                                          Page No. 
 

Unit –1 : Cumulative Rings 1  

Unit –2 : Ideals 17 

Unit –3 : Prime Spectrum 49 

Unit –4 : Elementary Concepts in Modules 75 

Unit –5 : Direct Sums and Direct Products 93 

Unit –6  : Projective and Injective Modules 111 

Unit –7 : Hom and Tensor Functors 129 

Unit –8 : Localization 151 

Unit –9 : Primary Decomposition 185 

Unit –10 : Integral Dependence 203 

Unit –11 : Chain Conditions 1 

Unit –12 : Noetherian and Arteninan Rings 23 

Unit –13 : Valuation Rings 39 

Unit –14 : Topologies and Completions 59 

Unit –15 : Fields and Extensions 73 

Unit –16 : Splitting Fields 95 

Unit –17 : Separable and Normal Extensions 113 

Unit –18     :    Finite Fields                  131 

Unit – 19    :    Galois Theory                   149 

Unit – 20    :     Solvable groups and Radical Extensions               171 
 
Unit – 21    :     Straight Edge (Ruler) and Compass Constructions              191 
 
 
 
 
 
 
 



 
 
 
                                                                         M.Sc, Mathematics 

Optional Course-12A: MEASURE AND INTEGRATION 
 
 
 
 

CONTENTS 
 
 

                                                                                                                                   Page No. 
 

Unit –1 : Preliminaries 1-9 

Unit –2 : Lebesgue Outer Measure and The Class M 11-21 

Unit –3 : Measurable Sets 23-33 

Unit –4 : Measurable Functions 35-48 

Unit –5 : Lebesgue Integral of Bounded Measurable Functions 49-62 

Unit –6  : Lebesgue Integral of a Non-Negative Function 63-70 

Unit –7 : Legesgue Integral of Measurable Functions 71-76 

Unit –8 : Functions of Bounded Variation 77-85 

Unit –9 : Differentiation 87-100 

Unit –10     :     Absolute Continuity                 101-106 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

M.Sc.,   Mathematics 
Course-13A: OPERATOR THEORY 

 

 

CONTENTS 

 

                                                                                                                                   Page No. 
 

Unit –1 : Normed Linear Spaces 1 

Unit –2 : Banach Spaces  17 

Unit –3 : Linear Transformations 41 

Unit –4 : Operators 53 

Unit –5 : Linear Operators, Adjoints 73 

Unit –6  : Compact Operators 93 

Unit –7 : Operator Techniques – Fredholm Alternative 125 

Unit –8 : Fredholm Operators 137 

Unit –9 : Examples of Compact and Fredholm Operators 155 

Unit –10 : Integral Equations 165 

Unit –11 : Some Applications 191 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

CONTENTS 

PART – II  

 

Unit –12 : Banach Algebras – General Properties 1 

Unit –13 : Spectrum and Radical  11 

Unit –14 : Examples of Banach Algebras 23 

Unit –15 : Commutative Banach Algebras – Gelfand Representation  33 

Unit –16 : Banach Algebras – Gelfand – Neumark Theorem 43 

Unit –17 : Banach – Stone Theorem 51 

Unit –18     :    Generalised Inverses                 61 

Unit – 19  : Representation of Generalized Inverses 79 

Unit – 20  : Applications of Generalized Inverses 89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 


