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B.Sc. Mathematics General Course Structure 
S

em
es

te
r
 

Core  Course (12) 

 

Discipline 

Specific Elective 

(DSE)(6) 

Ability  Enhancement Course 

AECC (2) SEC (4) 

I 

MTMGCOR01T 

(Mathematics)  

 

Other TWO CORE 

Courses to be offered 

by Other discipline 

 AECC1  

II 

MTMGCOR02T 

(Mathematics)  

 

Other TWO CORE 

Courses to be offered 

by Other discipline 

 AECC2  

III 

MTMGCOR03T 

(Mathematics)  

 

Other TWO CORE 

Courses to be offered 

by Other discipline 

 

 

SEC-1 

 

IV 

MTMGCOR04T 

(Mathematics)  

 

Other TWO CORE 

Courses to be offered 

by Other discipline 

 

 

 

SEC-2 
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V  

MTMGDSE01T  

Or 

MTMGDSE02T 

(Mathematics)  

Other TWO DSE 

Courses to be offered 

by Other discipline 

 

SEC-3 

 

VI  

MTMGDSE03T  

Or  

MTMGDSE04T 

(Mathematics)  

Other TWO DSE 

Courses to be offered 

by Other discipline 

 

SEC-4 
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Core Courses of Mathematics : 

 

Seme

ster 

Course 

Type 
Course Code Name of the Course 

Credit 

Pattern 

(L:T:P) 

Total 

class 

hrs./week 

Marks Credit 

I CORE MTMGCOR01T Differential Calculus 5:1:0 6 75 6 

II CORE MTMGCOR02T Differential Equations 5:1:0 6 75 6 

III CORE MTMGCOR03T Real Analysis 5:1:0 6 75 6 

IV CORE MTMGCOR04T Algebra 5:1:0 6 75 6 

 

 

Discipline  Specific Electives (DSE) 

 

Choices for DSE in Semester V (Choose any one) 

 

Seme

ster 

Course 

Type 
Course Code Name of the Course 

Credit 

Pattern 

(L:T:P) 

Total 

class 

hrs./week 

Marks Credit 

V 
DSE MTMGDSE01T Matrices 5:1:0 6 75 6 

DSE MTMGDSE02T Mechanics 5:1:0 6 75 6 

 

 

Choices for DSE in Semester VI (Choose any one) 

 

Seme

ster 

Course 

Type 
Course Code Name of the Course 

Credit 

Pattern 

(L:T:P) 

Total 

class 

hrs./week 

Marks Credit 

VI 
DSE MTMGDSE03T Numerical Methods 5:1:0 6 75 6 

DSE MTMGDSE04T Linear Programming 5:1:0 6 75 6 

 

Following Two Skill Enhancement Courses (SEC) offered by the Dept. of 

Mathematics 

 

Seme

ster 

Course 

Type 
Course Code Name of the Course 

Credit 

Pattern 

(L:T:P) 

Total 

class 

hrs./week 

Marks Credit 

III & 

V 
SEC MTMSSEC01M C-Programming Language 2:0:0 2 25 2 

IV & 

VI 
SEC MTMSSEC02M Logic and Sets 2:0:0 2 25 2 
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Course : MTMGCOR01T 

Differential Calculus (Marks : 75) 

                                                                                                                             

Limit and Continuity (ε and δ definition), Types of discontinuities, Differentiability of functions, 

Successive differentiation, Leibnitz’s theorem, Partial differentiation, Euler’s theorem on homogeneous 

functions.             

 

Tangents and normals, Curvature, Asymptotes, Singular points, Tracing of curves. Parametric 

representation of curves and tracing of parametric curves, Polar coordinates and tracing of curves in polar 

coordinates.                                                                                                                                                          

 

Rolle’s theorem, Mean Value theorems, Taylor’s theorem with Lagrange’s and Cauchy’s forms of 

remainder, Taylor’s series, Maclaurin’s series of sin x, cos x, e
x
, log(l+x), (l+x)

n
, Maxima and Minima, 

Indeterminate forms.                                                                                                                                  

 

Books Recommended: 

1. H. Anton, I. Birens and S. Davis, Calculus, John Wiley and Sons, Inc., 2002. 

2. G.B. Thomas and R.L. Finney, Calculus, Pearson Education, 2007. 

 

Course : MTMGCOR02T 

Differential Equations (Marks : 75)                                                                                                                                    

First order exact differential equations. Integrating factors, rules to find an integrating factor. First order 

higher degree equations solvable for x, y, p. Methods for solving higher-order differential equations. 

Basic theory of linear differential equations, Wronskian, and its properties. 

Solving a differential equation by reducing its order.                                                                                

 

Linear homogenous equations with constant coefficients, Linear non-homogenous equations, The method 

of variation of parameters, The Cauchy-Euler equation, Simultaneous differential equations, Total 

differential equations.                                                                                                                                 

 

Order and degree of partial differential equations, Concept of linear and non-linear partial differential 

equations, Formation of first order partial differential equations, Linear partial differential equation of 

first order, Lagrange’s method, Charpit’s method.                                                                                    

Classification of second order partial differential equations into elliptic, parabolic and hyperbolic through 

illustrations only.                                                                                                                                          

 

 

 

PD

BS

SM

PD

BS

SM
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Books Recommended: 

 

1. Shepley L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, 1984. 

2. I. Sneddon, Elements of Partial Differential Equations, McGraw-Hill, International Edition,1967. 

 

Course : MTMGCOR03T 

Real Analysis (Marks : 75)                                                                                                                               

Finite and infinite sets, examples of countable and uncountable sets. Real line, bounded sets, suprema and 

infima, completeness property of R, Archimedean property of R, intervals. Concept of cluster points and 

statement of Bolzano-Weierstrass theorem.                                                                                               

 

Real Sequence, Bounded sequence, Cauchy convergence criterion for sequences. Cauchy’s theorem on 

limits, order preservation and squeeze theorem, monotone sequences and their convergence (monotone 

convergence theorem without proof).                                                                                                         

 

Infinite series. Cauchy convergence criterion for series, positive term series, geometric series, comparison 

test, convergence of p-series, Root test, Ratio test, alternating series, Leibnitz’s test(Tests of Convergence 

without proof). Definition and examples of absolute and conditional convergence.           

 

Sequences and series of functions, Pointwise and uniform convergence. Mn-test, M-test, Statements of the 

results about uniform convergence and integrability and differentiability of functions, Power series and 

radius of convergence.                                                                                                                                

 

Books Recommended : 

1. T. M. Apostol, Calculus (Vol. I), John Wiley and Sons (Asia) P. Ltd., 2002. 

2. R.G. Bartle and D. R Sherbert, Introduction to Real Analysis, John Wiley and Sons (Asia) P.Ltd., 2000. 

3. E. Fischer, Intermediate Real Analysis, Springer Verlag, 1983. 

4. K.A. Ross, Elementary Analysis- The Theory of Calculus Series- Undergraduate Texts in Mathematics, 

Springer Verlag, 2003. 

 

Course : MTMGCOR04T 

Algebra (Marks : 75) 

Equivalence relations and partitions, Functions, Composition of functions, Invertible functions, One to one 

correspondence and cardinality of a set. Definition and examples of groups, examples of abelian and non-

abelian groups, the group Zn of integers under addition modulo n and the group U(n) of units under 

multiplication modulo n. Cyclic groups from number systems, complex roots of unity, circle group, the 

general linear group GLn(n,R), groups of symmetries of (i) an isosceles triangle, (ii) an equilateral 

triangle,(iii) a rectangle, and (iv) a square, the permutation group Sym (n), Group of quaternions.                                                                                   

 

BS

PD

SM

SM+BS
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Subgroups, cyclic subgroups, the concept of a subgroup generated by a subset and the commutator 

subgroup of group, examples of subgroups including the center of a group. Cosets, Index of subgroup, 

Lagrange’s theorem, order of an element, Normal subgroups: their definition, examples, and 

characterizations, Quotient groups.                                                                                                            

 

Definition and examples of rings, examples of commutative and non-commutative rings: rings from 

number systems, Zn the ring of integers modulo n, ring of real quaternions, rings of matrices, polynomial 

rings, and rings of continuous functions. Subrings and ideals, Integral domains and fields, examples of 

fields: Zp, Q, R, and C. Field of rational functions.            

                                                                        

Books Recommended: 

1. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002. 

2. M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011. 

3. Joseph A Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa, 1999. 

4. George E Andrews, Number Theory, Hindustan Publishing Corporation, 1984. 

 

 

Course : MTMGDSE01T 

Matrices (Marks : 75) 

R, R2, R3 as vector spaces over R. Standard basis for each of them. Concept of Linear Independence and 

examples of different bases. Subspaces of R2, R3.                                                                                     

 

Translation, Dilation, Rotation, Reflection in a point, line and plane. Matrix form of basic geometric 

transformations. Interpretation of eigen values and eigen vectors for such transformations and eigen 

spaces as invariant subspaces. 

 

Types of matrices. Rank of a matrix. Invariance of rank under elementary transformations. Reduction to 

normal form, Solutions of linear homogeneous and non-homogeneous equations with number of 

equations and unknowns upto four.                                                                                                                           

       

Matrices in diagonal form. Reduction to diagonal form upto matrices of order 3. Computation of matrix 

inverses using elementary row operations. Rank of matrix. Solutions of a system of linear equations using 

matrices. Illustrative examples of above concepts from Geometry, Physics, Chemistry, Combinatorics and 

Statistics.                                                                                                                                                     

 

Books Recommended : 

1. A.I. Kostrikin, Introduction to Algebra, Springer Verlag, 1984. 

2. S. H. Friedberg, A. L. Insel and L. E. Spence, Linear Algebra, Prentice Hall of India Pvt. Ltd., New 

Delhi, 2004. 

3. Richard Bronson, Theory and Problems of Matrix Operations, Tata McGraw Hill, 1989. 

 

SM

SM

BS

PD
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Course : MTMGDSE02T 

Mechanics (Marks : 75) 

Conditions of equilibrium of a particle and of coplanar forces acting on a rigid Body, Laws of friction, 

Problems of equilibrium under forces including friction, Centre of gravity, Work and potential energy. 

Velocity and acceleration of a particle along a curve: radial and transverse components (plane curve), 

tangential and normal components (space curve), Newton’s Laws of motion, Simple harmonic motion, 

Simple Pendulum, Projectile Motion.                                                                                                        

 

Books Recommended : 

1. A.S. Ramsay, Statics, CBS Publishers and Distributors (Indian Reprint), 1998. 

2. A.P. Roberts, Statics and Dynamics with Background in Mathematics, Cambridge University Press, 

2003. 

 

 

Course : MTMGDSE03T 

Numerical Methods (Marks : 75) 

Algorithms, Convergence, Bisection method, False position method, Fixed point iteration method, 

Newton’s method, Secant method, LU decomposition, Gauss-Jacobi, Gauss-Siedel and SOR iterative 

methods.                                                                                                                                                     

 

Lagrange and Newton interpolation: linear and higher order, finite difference operators. Numerical 

differentiation: forward difference, backward difference and central Difference. Integration: trapezoidal 

rule, Simpson’s rule, Euler’s method for solving ordinary differential equations..                                   

 

Books Recommended : 

1. B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, India, 2007. 

2. M.K. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and Engineering 

Computation, 5th Ed., New age International Publisher, India, 2007. 

 

                                                                                                                               

Course : MTMGDSE04T 

Linear Programming (Marks : 75) 

 

Linear Programming Problems, Graphical Approach for solving some Linear Programs. Convex Sets, 

Supporting and Separating Hyperplanes. Theory of simplex method, optimality and unboundedness, the 

simplex algorithm, simplex method in tableau format, introduction to artificial variables, two-phase 

method, Big-M method and their comparison.                                                                                           

 

Duality, formulation of the dual problem, primal- dual relationships, economic interpretation of the dual, 

sensitivity analysis. 
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Books Recommended : 

 

1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali, Linear programming and Network Flows, 2nd 

Ed., John Wiley and Sons, India, 2004. 

2. F.S. Hillier and G.J. Lieberman, Introduction to Operations Research, 8th Ed., Tata McGrawHill, 

Singapore, 2004. 

3. Hamdy A. Taha, Operations Research, An Introduction, 8th Ed., Prentice-Hall India, 2006. 

 

 

Skill Enhancement Courses (SEC) 
 

Course : MTMSSEC01M 

C-Programming Language (Marks : 25) 

Unit 1 :  Basics of Computer Programming:  

Definition, Requirement of programming language, Machine language, high-level programming languages, 

machine code of a program: compilation process, Problem solving approaches: algorithm and flowchart 

Unit 2 :  Fundamentals of Programming:  

Built in Data Types: int, float, double, char;  Constants and Variables; first program: printf(), 

scanf(), compilation etc., keywords, Arithmetic operators: precedence and associativity,  

Assignment Statements: post & pre increment/decrement, logical operators: and, or, not 

 

Unit 3 :  Statements:  

Relational operators, if-else statement,  

Iterative Statements: for loop, while loop and do-while loop; controlling loop execution: break 

and continue, nested loop 

 

Unit 4 :  Arrays:    

Definition & requirement, declaration & initialization, indexing, one dimensional array: finding maximum, 

minimum, simple sorting and searching. 

Unit 5 :  Multi-dimensional arrays:  

Matrix Manipulations (Addition, Multiplication, Transpose) 

Arrays and Pointers, Memory allocation and deallocation: malloc() and free() functions 

 

  

MTMG-V Unit-4,5,6 MTMG-III Unit-1,2,3

SM

SM

BS

BS

BS
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Unit 6 :  Functions:   

Why?, How to declare, define and invoke a function, Variables' scope, local& global variables 

and function parameters, Pointers, arrays as function parameters, return statement, Header files 

and their role. Illustrate different examples like swapping values, compute n!, nCr, find max/min 

from a list of elements, sort a set of numbers, matrix addition/multiplication etc. 

 

  

 

Books Recommended : 

 B. W. Kernighan and D. M. Ritchi : The C-Programming Language, 2nd Edi.(ANSI 

Refresher), Prentice Hall, 1977.  

 Y. Kanetkar : Let Us C ; BPB Publication, 1999.  

 C. Xavier : C-Language and Numerical Methods, New Age International. 

 

 

  

 

  

      Course : MTMSSEC02M 

Logic and Sets  (Marks : 25) 

Unit 1 :  Introduction, propositions, truth table, negation, conjunction and disjunction. Implications, biconditional 

propositions, converse, contra positive and inverse propositions and precedence of logical operators. Propositional 

equivalence: Logical equivalences. Predicates and quantifiers: Introduction, Quantifiers, Binding variables and 

Negations. 

Unit 2 :  Sets, subsets, Set operations and the laws of set theory and Venn diagrams. Examples of finite and infinite 

sets. Finite sets and counting principle. Empty set, properties of empty set. Standard set operations. Classes of sets. 

Power set of a set. 

Unit 3 :  Difference and Symmetric difference of two sets. Set identities, Generalized union and intersections. 

Relation: Product set. Composition of relations, Types of relations, Partitions, Equivalence Relations with example 

of congruence modulo relation. Partial ordering relations, n- ary relations. 

Books Recommended : 

 R.P. Grimaldi, Discrete Mathematics and Combinatorial Mathematics, Pearson Education, 1998.  

 P.R. Halmos, Naive Set Theory, Springer, 1974.  

E. Kamke, Theory of Sets, Dover Publishers, 1950. 

Sem-VI: Unit-3Sem-IV: Unit-1,2

SM


