








































































































































































Internal Quality Assurance Cell 
NAAC grade B 

E mail: govtcollege.arundu1988@gmail.com website: www.gcarjunda.com 
Department of Mathematics 

Master of Science (Mathematics) 
OBJECTITVES OF THE PROGRAMME: 
The college follows Hemchand Yadav University, Durg syllabus for M.Sc. course. 

The objectives of the prescribed course are: 

1. In their fields and the ability to apply their expertise to novel and 
emerging problems. 

2. Able to state a research problem, apply research methods, tools for
data collection, analyze and interpret research data. 

3. Student can communicate their research clearly and professionally in 
both written and oral forms appropriate to the field through 
publications, conference papers, seminars etc. 

COURSE OUTCOME 

On completion of this course, the students will be able to: 

Identify the concept of Normal groups and Quotients groups. 
Concentrate on a particular Euclidean ring and other forms of 

Polynomial rings. 
Study in detail the Mean value theorem and Taylor's theorem. 

Locate Sequence and Series comprising convergence sequences, upper
and lower limits. 

Understand Local properties of Analytic functions. 

Analyze Analytic functions and exponential functions. 
Discuss and understand the importance of the concepts Graph and 
Lattice, Algebraic Structure. 

Study the properties of trees and connectivity. 
Understand the elements of Galois Theory.
Discuss connected spaces, the components of a space and totally
disconnected spaces. 
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Lay Continuous linear transformations and the Hahn-Banach 

theorem. 

Understand the Open Mapping Theorem and its applications.

Apply Duality to solve problems in Linear Programming 

Study Assignment Problem and its applications. 

M.Sc. (Mathematics) Semester-I 

There shall be five papers. Each paper shall have 100 marks. Overall tally of 

marks will be 500. Papers 

Paper Description Theory| Sessional | Practical| Total 

Marks

Advance Algebra (1) 80 20 100 

II Real Analysis () 80 20 100 

III Topology 80 20 100 

V Advance Complex Analysis 20 80 100 

V Advance Discrete | 80 | 20 100 

Mathematics () 

M.Sc. (Mathematics) Semester -II 

Paper Description Theory Sessional Practical | Total1

Marks 

Advance Algebra (I) 80 20 100 

Real Analysis (11) BO 20 100 

III General Algebraic and 30 20 100

Topology
IV Advance Complex Analysis-II | 80 20 100 

V Advance Discrete 80 20 100

Mathematics () 



M.Sc. (Mathematics) Semester-1II 

There shall be five papers. Two compulsory and three optional nan Each paper shall have 100 marks. The paper which has theorv andpractical both, the theory part shall have 70 marks and practical part shall have 30 marks. Overall tally of marks in theory and practícal will be 500 

Paper Description | Theory Sessional | Practical | Total 

Marks Compulsory papers
Integration theory and 830 20 100 Functional analysis () 

Partial Differential equation | 80 20 100 and Mechanics () 

Optional Papers 
III (C) | Fuzzy Set theory & its | 80 20 

100 
applications 

| IV (A) Operation Research (1) 
VA) 

80 20 100 
Programming in C (with | 70 

30 100 ANSI Features) (1) 

M.Sc. (Mathematics) Semester-IV 

There shall be five papers. Two compulsory and three optional papers. Each paper shall have 100 marks. The paper which has theory and practical both, the theory part shall have 70 marks and practical part shall have 30 marks. Overall tally of marks in theory and practical willbe 500. 

Paper Description 
Theory Sessional | Practical Total 

Marks Compulsory papers 
Functional Analysis (II) 80 20 100 II Partial Differential equation 80 20 100 and Mechanics () 

Optional Papers
II (C)| Fuzzy Set theory & its 80 20 100 

applications 

IV (A) Operation Research (1)
V (A) 

80 20 100 
Programming in C (with | 70 

30 100
ANSI Features) (I})



PROGRAMME OUTCOME 
On completion of the programme, the student will be able to:- 

Investigate and solve unacquainted mathematics problem. 

Develop the Knowledge of create Mathematical models to solve real 

world problem.

Apply mathematical problems and solutions in a variety of contexts 
related to science, technology, business and industry, and illustrate 

these solutions using symbolic, numeric, or graphical methods.

Demonstrate basic manipulative skills in algebra, operation Research, 

real analysis and functional analysis. 
Develop mathematical skillto solve problems 

Develop research skill. 

PROGRAMME SPECIFIC OUTCOMES 

The course of M.Sc.(Mathematics) Semester-I has been divided into 

five papers.

PSO-01: Advanced Abstract Algebra () paper code 309 
Gain Knowledge in Groups - Normal and Subnormal series. 

Study about Field theory- Extension fields, Algebraic and 

transcendental extensions. 

Gain Knowledge about Perfect fields, Finite fields and algebraically 

closed fields. 

.Study about Automorphismsof extensions and Galois extensions. 

.Solve polynomial equations by radicals and Insolvability of the general

equation of degree 5 by radicals. 

PSO-02: Real Analysis (T), paper code 310 

Gain knowledge regarding Sequences and series and uniform 

Convergence.

Study the uniqueness theorem for power series, Abel's and Tauber's

3 theorems. 

Solve functions of several variables and linear transformations. 

earn the concept Jacobians, extremum problems with constraints 
T 

and Lagrange's multiplier method. 

Solve Partitions of unity, Differential forms and Stoke's theorem. 

. TT 

PSO-03: Topology (T), paper code 311 

Understand Bases and sub-bases, Subspaces and relative topology. 



Gains knowledge regarding First and Second Countable sDacesspaces. 
Study Separation axiom their Characterizations and basic properties S. Gain knowledge in the concept oi Local compactness and one point compactification. 
Study Compactness in metric spaces and Equivalence of Compactness. 
PSO-04: Complex Analysis (), paper code 312 

Understand Complex integration, Cauchy-Goursat and Higher order derivatives, Morera's Theorem.
Learns about the Maximum modulus principle, Schwarz lemma andthe argument principle, Rouche's theorem Inverse function theorem.

Study will be Cauchy's residue theorem, Evaluation of integrals and 
branches of many valued functions. 

Knowledge gain about the bilinear transíormations, their properties and classifications, Definitions and examples of conformal mappings. 
Solve Spaces of analytic functions, Hurwitz's theorem and Montel's
theorem Riemann mapping theorem. 

PSO-05: Advanced Discrete Mathematics () paper code 313. 
Students about the concept of Formal Logic-Statements and Symbolic 
Representation and Tautologies. 

.Gains knowledge in the concepts of Homomorphism of semigroups 
and monoids, Congruence relation and Quotient Semigroups. 

Identify types of Lattices-Lattices as partially ordered sets, their 
properties, Lattices as Algebraic Systems, Sub lattices, Direct 

products, and Homomorphisms.

Solve Applications of Boolean Algebra to Switching Theory (u sing AND,
OR and NOT gates) and The Karnaugh Map Method. 

Learns about the Grammars and Languages-Phrase-Structure 
Grammars and Rewriting Rules, Derivations, Sentential Forms,

Language generated by a Grammar.

The course of M.Sc. (Mathematics) Semester-II has been divided 

into five papers:

PSO-06: Advanced Abstract Algebra (II), paper code 459 

Gain knowledge Modules Cyclic modules, Simple_modules, Semi- 

simple modules and Schuler's Lemma. 



Study about the concept of Linear Transformations - Algebra of linear 

transformation. 
Learns the Canonical Forms Similarity of linear transformations and 

Invariant subspaces. 

Understand Fundamental structure theorem for finitely generated 
modules over a Principal ideal domain. 
Study about the concept Rational canonical from and generalised 
Jordan form over any field. 

PSO-07: Real Analysis (I), paper code 460
Learns about the definition and existence of Riemann-Stieltjes integral and Properties of the Integral. 

Learns about the Lebesgue outer measure. 
Solve uniqueness of Extension, Integration with respect to a measure, Reimann and Lebesgue Integrals. 

Solve the four derivatives, Lebesgue Differentiation Theorem and Differentiation and Integration. 
.Study the Functions of Bounded variation. The L -spaces. Convex functions. 

PSO-08: General and Algebraic Topology (I), paper code 4661 Study the Tychonoff product topology in terms of standard sub-baseand its characterizations. 

Gain Knowledge Product spaces, Connectedness and product spaces.Study about the Embedding and metrization, The Nagata-Smirnov metrization theorem.

Identify types of Nets and filter. Topology and convergence of nets.Hausdorffness and nets. 
Learns the concept of the fundamental group and covering spaces-Homotopy of paths. 

PSO-09: Advanced Complex Analysis (II), paper code 462Study about the Weierstrass' factorisation theorem, Gamma function and its properties and Riemann Zeta function. 
Learns the methods and properties analytic Continuation, Uniqueness of direct analytic continuation and Uniqueness of analytic 

. 

continuation along a curve. 



Solve Harmonic functions on a disk, Harnack's inequality and theorem and Dirichlet Problem.

Learns the concept of Canonical products, Jensen's formula and Poisson-Jensen formula. 
Student will be the range of an analytic function, Bloch's theorem and The Little Picard theorem. 
PSO-10: Advanced Discrete Mathematics (I), paper code 463
Gain knowledge Graph Theory-Definition of (Undirected) Graphs, Paths, Circuits, Cycles, and Subgraphs and Induced Subgraphs. .Verify the Spanning Trees, Cut-sets, Fundamental Cut -sets, Cycle. Minimal Spanning Trees and Kruskal's Algorithm. 
Solve directed Graphs, In degree and Out degree of a Vertex, Weighted undirected Graphs and Dijkstra's Traversals. 

Understand Introductory Computability Theory-Finite State Machines and their Transition Table Diagrams. 
Able to solve finite Automata, Acceptors, Non-deterministic Finite Automata and equivalence of its power to that of Deterministic Finite Automata. 

The course of M.Sc. (Mathematics) Semester-III has been divided into five papers: 

PSO-11: Integration Theory and Functional Analysis (I), papercode 612

Solve Signed measure, Hahn decomposition theorem, mutuallysingular measures. Radon-Nikodym theorem.
Study about the Lebesgue-Stieltjes integral, product measures, Fubini's theorem, Differentiation and Integration. 

Identify types of Baire sets, Baire measure, continuous functions with 
compact support 

Learns the method Riesz Lemma, basic properties of finite dimensional normed linear spaces and compactness. 
Gain knowledge normed linear spaces of bounded linear 

transformations, dual spaces with examples. 
PSO-12: Partial Differential Equations and Mechanics (), paper 
code 613 

T 

(8,.) 



Study about the concept of Mean Value Formulas, Properties of 

Harmonic Functions, Green's Function, energy Methods.

Gain knowledge Heat Equation-Pundamental Solution, Mean Value 

Formula, Properties of Solutions and Energy Methods. 
Solve Energy equation for conservative fields and Hamilton's variables. 

Solve Poisson's Bracket, Poisson's Identity and Jacobi-Poisson 

Theoren. 

Solve Laplace and Poisson equations, Work done by self attracting 
systems. 

PSO-13: Fuzzy Set theory and its applications(I), Optional paper 
paper code 616 (C) 

.Study of Fuzzy sets-Basic definitions, a-level sets. Convex fuzzy sets. 
Basic operations on fuzzy sets. Types of fuzzy sets. Cartesian 

products, Algebraic products. Bounded sum and difference, t-norms 
and t-conorms. 

.To study of the Extension Principle- The Zadeh's extension principle. 
Image and inverse image of fuzzy sets. Fuzzy numbers. Elements of 

fuzzy arithmetic. 

To study of Fuzzy Relations on Fuzzy sets, Composition of Fuzzy 
relations. MinMax composition and its properties. 
To study of Fuzzy equivalence relations. Fuzzy compatibility relations. 

Fuzzy relation equations. Fuzzy graphs, Similarity relation. 

Possibility Theory-Fuzzy Evidence theory. Necessity measures, 

measure. Possibility measure. Possibility distribution. Possibility 

theory and fuzzy sets. Possibility theory versus probability theory. 

37 faEl7 

PSO-14: Operations Research (), Optional paper{A), paper code 

618
Gain knowledge in advance Operations Research nnd its Scope,

Necessity of Operations Rescarcl in Industry nd Linear f. 
Programming-Simplex Method.

Solve Other Algorithms for Linear Programming-Dual Simplex Method. 

Students will be familiar with the techniques Parametric Linear 

Programming. 
Solve Transportation and Assignment Problems. 



Study about the Minimum Cost FloOW Problem, Network Simplex Method, Project Planning and Control I with PERT and CPM.

PSO-15: Programming in c (with ANSI features) Theory and Practical (T), optional paper[A), paper code 620. 
Solve Expressions, Assignment Statements, Formatting Source Files Continuation Character and The Pre-processor. 
Study about Scalar Data Types-Declarations, Different Types of 
Integers and Different kinds of Integer Constants. 
Gain knowledge the break and continue Statements. The goto statemernt. Infinite Loops. 

Understand basic notions Binary Arithmetic Operators, Arithmetic 
Assignment Operators, Increment and Decrement Operators. 
Identify types Arrays -Declaring an Array, Arrays and Memory,Initializing Arrays, Encryption and Decryption. 
The course of M.Sc. (Mathematics) Semester-IV has been divided into five papers: 

PSO-16: Functional Analysis (), paper code 762 
.Gain Knowledge Uniform boundedness theorem and some its 
consequences, Open mapping and closed graph theorems. 
Develop the knowledge Solvability of linear equations in Banach 

spaces and the closed Range Theorem. 
.Learns the method Complete orthonormal sets and Parseval's 
identity. 

Identify types of Adjoint of an operator on a Hilbert space andReflexivity of Hilbert spaces. 
Abstract variational boundary-value problem and the generalized Lax-Milgram theorem. 

PSO-17: Partial Differential Equations and Mechanics (11), paper code 763 

Understand Non-linear First Order PDE-Complete Integrals, Envelopes, Characteristics, Hamilton Jacobi Equations. 
Solve Fourier and Laplace Transform, Hopf-Cole Transform, 
Hodograph and Legendre Transforms, Potentig nctions. 



Learns about Asymptotics (Singular Perturbations, Laplace's 

Method, Geometric Optics, Stationary Phase, Homogenization). 

Solve Jacobi's equations, Lee Hwa Chung's theorem, canonical 

transformations and properties of generating functions. 

.Gain Knowledge Lagrange Brackets, and Condition of canonical 

character of a transformation in terms of Lagrange brackets and 

Poisson brackets. 

PSO-18: Fuzzy Set theory and its applications(II), Optional paper

code 763 (C) 

Study about the Fuzzy Logic, overview of classical logic, Multivalued 

logics, Fuzzy propositions. Fuzzy quantifiers. Linguistic variables and 

hedges. Inference from conditional fuzzy propositions, the 

compositional rule of inference. 

Approximate Reasoning-An overview of Fuzzy expert system. Fuzzy

implications and their selection. Multiconditional approximate 
reasoning. The role of fuzzy relation equation. 

Study of Fuzzy Control-Fuzzy controllers. Fuzzy rule base. Fuzzy 

inference engine. Fuzzification. 

Defuzzification and the various defuzzitication methods (the centre of 

area, the centre of maxima, and the mean of maxima methods). 

Decision Making in Fuzzy Environment-Individual decision making. 

Multiperson decision making. Multicriteria decision making. 

Multistage decision making. Fuzzy ranking methods. Fuzzy linear 

programming. 

, , PSO-19: Operations Research (), Optional Paper, paper code 768

Understand Dynamic Programming-Deterministic and Probabilistic 

3 

* Dynamic programming. Solve Game Theory-Two-Person, Zero-Sum 

Games. Games with Mixed Strategies. 

TH1 Gain knowledge about Integer Programming-Branch and Bound

Technique. 
Learns the basic concept of Applications to Industrial Problems- 

Optimal product mix and activity levels.

Study Nonlinear Programming-One/and Multi-Variable Unconstrained 

Optimization, KuhnTucker Conditions for Constrained Optimization. 



PSO-20: Programming in C (with ANSI features) (II) Theory and1 
Practical optional paper, paper code 770. 

Study Storage Classes-Fixed vs, Automatic Duration, Scope, Global1 
variables. 

Learns the basic concept of Pointers Pointer Arithmetic. Passing
Pointers as Function Arguments 

Gain knowledge in Functions-Passing Arguments. Declarations and 

Calls. Pointers to Functions. 

Students learns about Structures and Unions-Structures, Dynamic

Memory Allocation, Linked Lists. 

Gain knowledge in the concept of Input and Output-Streams, 

Buffering. The Header File, Error Handling, Opening and Closing a 

File, Reading and Writing Data, Selecting an 1/O Method.
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