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SCHEME OF INSTRUCTION AND EVALUATION

SEMESTER-I
Subject | Cod | Pape | Paper Title | THP | Theor | T*/P |IA |ES | Total | Credit
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] s
1Core |MC |I Abstract 6 5 1 30 (70 | 100 5
S Algebra
401
2.Core |MC |[II Mathematic | 6 5 1 30 {70 | 100 5
S al Analysis i
402
3.Core |MC |III - |Differential |5 4 1 30 {70 | 100 4
S Equations ~
403
4.Core MC |1V Operating 4 4 30 {70 | 100 4
S Systems
404 : -
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7.Ab-2 [MC [Lab- | Programmin |- - 7) e |25 ]25 1
S Z g in JAVA
32 15 | 400 | 550 |24
Total: : 0

T* -Tutorial Class for Problem Solving Session.
THPW - Teaching Hours per week
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SCHEME OF INSTRUCTION AND EVALUATION

SEMESTER - 11 ;
Subjects | Code | Paper | Paper Title THPW | The | T*/P |IA | ESE | Total | Credi |
|- ory | r Mark | ts
s

1.Core MCS |1 Linear Algebra 6 5 1 30 |70 100 5

401 B
2.Core |MCS |1 Complex Analysis | 6 5 |1 30 |70 [100 |5

402 ‘ B
3.Core |MCS |III Discrete 5 4 1 30 {70 [100 |4

403 Mathematics ;
4.Core MCS |1V Computer 4 4 30 |70 100 4

404 . | Networks
5.Core MCS |V Programming in 4 4 30 |70 100 4

404 Python
6.Lab-1 | MCS | Lab-1 | Computer - - 2 e |25 25 1

434 Networks Lab-1
7.LAb-2 | MCS | Lab-2 | Programming in - - 2 25 25 1

435 Python Lab-2

_ 32 15 400 | 550 24
Total: . 0

T* -Tutorial Class for Problem Solving Session.
THPW - Teaching Hours per week
IA- Internal Assessment ( A Test 30 Marks ) = Two Internal Assessments of 15 Manks Each

ESE- End Semester Examination of duration - 3 hours for 70 Marks
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Semester I

Subject Code: MCS 401
No. of credits S
Instructional hours 5+ 1 T* hrs/w
Duration of Internal Assessment 1 hr
Marks for Internal Assessment 30 marks
Duration of Semester Examination 2 Hrs
Marks for Semester Examination 70 marks
Max.marks ‘ : 100(30 +70)

Paper-1: Abstract Algebra

Course Objectives: The course aims to: ]

1. Introduce students to the fundamental concepts of abstract algebra, including groups, rings,
and fields. |

2. Develop a deep understanding of structural properties of algebraic systems such as solvable
groups, nilpotent groups, and finite abelian groups. 3. Familiarize students with advanced
topics like ideals, homomorphisms, unique factorization domains, principal ideal domains and
Euclidean domains.

4. Train students in logical reasoning, theorem proving and abstract thinking through the study of
group theory and ring theory _

5. Provide a strong foundation for research and application of algebra in mathematics and allied
fields such as computer science, cryptography and coding theory.

Course Outcomes: After successful completion of this course, students will be able to:
1. Understand and apply the concepts of automorphisms, conjugacy, solvable and nilpotent

groups.
2. Analyze group structures using direct products, Sylow's theorems, and classification of finite

.abelian groups.
3. Demonstrate proficiency in working with ideals, homomorphisms, maximal and prime ideals,
and Zorn's lemma in algebraic settings. .
4. Explore ring theory by studying unique factorization domains, principal ideal domains,
Euclidean domains, and polynomial rings over UFDs.
| 5. Apply abstract algebraic methods to solve problems in advanced mathematics, and theoretical
Computer science.
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Unit-I
Automorphisms - Conjugacy and G - sets - Normal series Solvable groups - Nilpotent groups.
(Pages 104 to 128 of [1])

Unit-II
Structuye theor.ems of groups: Direct product - Finitely generated abeli
of a finite abelian group - Sylow's theorems - Groups of orders p2, pq .

an groups - Invariants
(Pages 138 to 155)

Unit-ITI
Ideals and homomorphism’s - Sum and direct sum of ideals, Maximal and prime ideals -

Nilpotent and nil ideals - Zorn's lemma (Pages 179 to 211).

Unit-IV ,
Unique factorization domains - Principal ideal domains - Euclidean domains - Polynomial

rings over UFD -Rings of Fractions.(Pages 212 to 228)

Text Book:
Basic Abstract Algebra by P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul.

References:
[1] Topics in Algebra by LN. Herstein.
[2] Elements of Modern Algebra by Gilbert & Gilbert.

[3] Abstract Algebra by Jeffrey Bergen.
[4] Basic Abstract Algebra by Robert B Ash.
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Semester -1
Subject Code: MCS 402
No. of credits 5
Instructional hours 5+ 1 T* hrs/w
Duration of Internal Assessment Lhr
Marks for Internal Assessment ' 30 marks
Duration of Semester Examination : 2 Hrs
Marks for Semester Examination 70 marks
Max.marks » 100(30 +70)

Paper-II: Mathematical Analysis

Course Objectives: ‘

1. Understand the fundamental concepts of metric spaces, including compactness, connectedness,
and perfect sets.

2. Develop a conceptual understanding of continuity, limits, and properties of continuous and
monotonic functions.

3. Apply the theory of the Riemann-Stieltjes integral to real and vector-valued functions.

4. Analyze the convergence of sequences and series of functions and explore their impact on
integration and differentiation,

Course Outcomes:
1. Describe and classify metric space structures.
2. Explain and examine the role of continuity and discontinuity in function behavior across

different topological structures. -
3. Compute the Riemann-Stieltjes integral and apply it to practical examples involving rectifiable

curves and vector functions.
4. Evaluate the uniform convergence of sequence of functions and apply the Stone-Weierstrass

‘theorem and contraction principle in problem-solving.
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Unit-I
Basic Topology: Metric spaces - Compact sets - Perfect sets - Connected sets. (Page Nos 24-46)

Unit-IT . |
Cont}llu§ty : Limits of functions - Continuous functions - Continuity and compactness,
Continuity and connectedness -Discontinuities - Monotone functions, (Pages 83 to 102)

Unit-II _
iI‘he Riemann - Steiltjes integral: Definition and Existence of the Integral - Properties of the
integral, Integration of vector valued functions - Rectifiable curves.(Pages 120 to 133 and 135

to 142)

Unit-IV ,
Sequences and series of functions: Discussion of main problem, Uniform convergence - Uniform
convergence and continuity - Uniform convergence and integration - Uniform convergence and

differentiation, The stone weierstrass Theorem, the contraction Principle ( pages 143 - 154, 159-

161, 165 - 166 and 220 - 221)

Text Book: _
[1] Principles of Mathematical Analysis, (3rd Edition) By Walter Rudin, Mc Graw

- Hill International Edition.

References:

[1] The Real Numbers by John Stillwel.

[2] Real Analysis by Barry Simon o

[3] Mathematical Analysis Vol -1 by D J H Garling.

[4] Measure and Integral by Richard L.Wheeden and Anton
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SEMESTER-I
Subject Code: MCS 403
No. of credits 5
Instructional hours | S5+ 1T+ hrsiw
Duration of Internal Assessment - 1 hr
Marks for Internal Assessment : 30 marks
Duration of Semester Examination 2 Hrs
Marks for Semester Examination 4 70 marks

Max.marks 100(30 + 70)

Paper-III: Differential Equations

Course Objectives

1. To understand the existence and uniqueness of solutions and power series methods for solving
ordinary differential equations.

2. To study the properties and applications of special functions such as Legendre's and Bessel's
functions. solving first-order non-linear and higher-order linear partial differential equations.

3. To introduce methods for 4. To learn techniques for solving second-order PDEs with variable
coefficients, including the separation of variables method.

Course Outcomes: After successful completion of this course, students will be able to

1. Use Picard's method of successive approximations and the Frobenius method for finding series
solutions to ODES
2. Apply the properties, recurrence relations, and generating functions of Legendre and Bessel
polynomials.
3. solve non-linear PDEs using Charpit's and Cauchy's methods of characteristics.
4. classify any second-order PDE, then convert it into its canonical form and use the separation
of variables method to solve the heat, wave, and Laplace equations. -
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Unit- I

fmsteqce a.nd Unigueness of Solution: Power series solution of ODE : Picard’s method of successive
}éprgxxmaﬂqns - Plcardjs theorem. Ordinary and singular points - Series solution about an ordinary point

- Series solution about singular point - Frobenius method.

Unit- I

Legendre's and Bessel's Functions, Boundary Value Problems : Lengendre’s equation and its solution -
Lengendre’s function of the first kind and its properties - Generating function - Orthogonal properties -
Recurrence relations - Laplace’s definite integrals for P,(x), Rodrigue’s formula. :
Bessel’_s Functions: Bessel’s equation and its solution — Bessel’s function of the first kind and its
properties — Recurrence relations - Generating function- Orthogonality.

Boundary Value Problems: Sturm — Liouville problem.

Unit- III
NonjLinear PDE of Order One:Charpit’s method-Cauchy’s method of characteristics for solving
nonlinear partial differential equations -Higher order linear partial differential equations with constant

coefficients.

Unit- IV
Partial Differential Equations of order two with variable coefficients - Canonical forms - Classification of

second order partial differential equations - Separation of variables method of solving the one
dimensional heat equation, wave equation and Laplace equation. '

Text Book:
Ordinary and Partial Differential Equations by M.D. Raisingania, S. Chand Company Ltd.,
NewDelhi, 19th edition.
References: ‘
1. Differential Equations with Application and Historical Notes by George F Simmons 2nd edition,

Tata Mc.Graw-Hill Edition.
2. Textbook of Ordinary Differential Equations by S.G.Deo, V.LakshmiKantham, V.Raghavendra,

TataMc.Graw Hill Pub. Company Ltd.
3. Elements of Partial Differential Equations by Ian Sneddon, Mc.Graw-Hill International Edition.
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