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1. Introduction

To introduce the learning outcombased curriculum framework is one of the significant
reforms in the undergraduate education which high priority is to shift from teeehtrc
approach to learnecentric approach. The learning outcorbased curriculon framework for

B.Sc. (Hons.) Mathematics & Computing is prepared keeping this in view. The outcomes will
be determined in terms of knowledge, skills, understanding in mathematics along with generic
and transferable skills in various areas so that thdugites are enabled to enhance their
personal development, employability and higher education in the global world. The
programmedearning outcomes and course learning outcomes for B.Sc. (Hons.) Mathematics
& Computing have been clearly specified to encgarand motivate the learners to understand
various concepts of mathematics keeping in view the regional context and to improve the
guality of mathematical knowledge in our society.

2. Learning Outcomes based approach to Curriculum Planning

The learning outcomesased curriculum framework for B.Sc. (Hons.) Mathematics &
Computing is based on the expected learning outcomes and graduate attributes that a graduate
in mathematics is expected to attain. The curriculum for B.Sc. (Hons.) Mather&atics
Computing is prepared keeping in mind the needs and aspirations of students in mathematics
as well as the evolving nature of mathematics as a subject. The course learning outcomes and
the programme learning outcomes specify the knowledge, understasklilsg,attitudes and

values that a student completing this degree is expected to know. The qualification of B.Sc.
(Hons.) Mathematics & Computing is awarded to a student who can demonstrate the attainment
of these outcomes.

2.1 Nature and extent of the B.Sc. (Hons.) Mathematics & Computing

Mathematics is usually described as the abstract science of number, quantity and space along
with their operations. The scope of Mathematics & Computing is very broad and it has a wide
range of applications in natural sciences, engineering, economicd,snences and even bio

and medical sciences. B.Sc. (Hons.) Mathematics & Computing  Programme aims at
developing the ability to think critically, logically and analytically and hence use mathematical
reasoning in everyday life. Pursuing a degree in ematttics will introduce the students to a
number of interesting and useful ideas in preparations for a number of mathematics careers in
education, research, government sector, business sector and industry.

The B.Sc. (Hons.) Mathematics & Computing programme covers the full range of mathematics,
from classical Calculus to Modern Cryptography, Information Theory, and Network Security.
The course lays a structured foundation of Calculus, Real & Complex ana\sisact
Algebra, Differential Equations (including Mathematical Modelling), Number Theory, Graph
Theory, and C++ Programming exclusively for Mathematics.

An exceptionally broad range of topics covering Pure & Applied Mathematics: Linear Algebra,
metric Spaces, Statistics, Linear Programming, Numerical Analysis, Mathematical Finance,
Coding Theory, Mechanics and Biomathematics cater to varied interests and



ambitions. Also hand on sessions in Computer Lab using various software such as MATLAB,
SPSS, C+, C++ to have a deep conceptual understanding of the above tools are carried out to
wi den t he h or i z o mnexpeoence. sTheu cbarses $§ké Biamathdig
Mathematical Finance, Data Sciences etc. emphasize on the relation of mathematics to other
subjects like Biology, Economics and Finance.

To broaden the interest for interconnectedness between formerly separate disciplines one can
choose from the list of Generic electives for example one can opt for economics, physics,
chemistry or any other subject of interest offered by different depaitraed schools of the
Assam Royal Global University as one of the GE papers. Skill enhancement Courses enable
the student acquire the skill relevant to the main subject. Choices from Discipline Specific
Electives provides the student with liberty of expigrhis interests within the main subject.
Communication English and Behavioural Science are compulsory papers for students of B.Sc
(H) Mathematics & Computing which enable them to be better communicator and develop
better personality.

Of key importance is the theme of integrating mathematical and professional skills. The well
structured programme empowers the student with the skills and knowledge leading to enhanced
career opportunities in industry, commerce, education, finance aratchs

2.2 Aims of B.Sc. (Hons.) Mathematics & Computing
The overall aims of B.Sc. (Hons) Mathematics Programme are to:

inculcate strong interest in learning mathematics.

1 evolve broad and balanced knowledge and understanding of definitions, key concepts,
principles and theorems in Mathematics

1 enable learners/students to apply the knowledge and skills achyiteem during
the programme to solve specific theoretical and applied problems in mathematics.

1 develop in students the ability to apply relevant tools developed in mathematical
theory to handle issues and problems in social and natural sciences.

1 provide students with sufficient knowledge and skills that enable them to undertake
further studies in mathematics and related disciplines

1 enablestudents to develop a range of generic skills which will be helpful in-wage
employment, selemployment and entrepreneurship.

3. Graduate Attributes in Mathematics & Computing

Some of the graduate attributes in mathematics are listed below:

3.1 Disciplinary knowledge: An ability to apply knowledge of mathematics and
computing appropriate to practical wolkbility to apply core mathematical elements to solve
algorithmic problems.



3.2 Communications skills: Ability to understand and communicate various concepts of
mathematics with clarity and coherence through writing and speaking, ability to present the
complex mathematical ideas in clear, precise and confident way, ability to express thoughts
and views in rathematically or logically correcstatementsability to interpret results
intelligently.

3.3 Critical thinking and analytical reasoning: An ability to apply mathematical
foundations, algorithmic principles, and computer hardware in creation and maintenance of
computerbased systems. Ability @nalyse small scale problems and design their solutions by
applying algorithmic and mathematical techniques.

3.4 Problem solving: Capacity to use the gained knowledge to solve problems with a
willingness to try multiple approaches, capacity to apply the learning to real world situations;
Ability to assess the correctness of solutions, ability to devise and test conjectures; @apabili
to apply the knowledge gained in differential equations techniques to solve specific problems
or models in operations research, physics, chemistry, electronics, medicine, economics,
finance, Biologyetc,

3.5 Researchrelated skills: Potentialityto ask and inquire about relevant/appropriate
guestions, ability to define problems, formulate mathematical arguments, algorithms and
proofs, draw conclusions; ability to write clearly the results obtained.

3.6 Information/digital literacy: Capacity to use ICT tools in solving problems or
gaining knowledge; capacity to use appropriate softwares and programming skills to
mathematical investigations and problems solving.

3.7 Selt-directed learning: Ability to work independently, ability to take initiative to
clarify their doubts, ability to search relevant materials andrgent for seHearning.

3.8 Moral and ethical awareness/reasoningAbility to identify unethical behaviour
such as fabrication or misrepresentation of data, committing plagiarism.

3.9 Lifelong learning: Ability to acquire knowledge and skills through skelérning that
helps in personal development and skill development suitable for changing demands of work
place

4. Qualification descriptors for B.Sc. (Hons.) Mathematics & Computing

Students who choose B.Sc. (Hons.) Mathem&ti€ComputingProgramme, develop the ability to
think critically, logically and analytically and hence use mathematical reasoning in everyday life.
Pursuing a degree in mathematics will introduce the students to a number of interesting and

useful ideas in preparations for a number of mathematics careers in education, research,
government sector, business sector and industry.
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The programme covers the full range of mathematics, from classical Calculus to Modern
Cryptography, Information Theory, and Network Security. The course lays a structured
foundation of Calculus, Real & Complex analysis, Abstract Algebra, Differential iBgeat
(including Mathematical Modeling), Number Theory, Graph Theory, and C++ Programming
exclusively for Mathematics.

An exceptionally broad range of topics covering Pure & Applied Mathematics: Linear Algebra,
Metric Spaces, Statistics, Linear Programming, Numerical Analysis, Mathematical Finance,
Coding Theory, Mechanics and Biomathematics cater to varied interestmhbitb@s. Also

hand on sessions in Computer Lab using various Computer Algebra Systems (CAS) softwares
such as MATLAB, SPSS, Latex eto. have a deep conceptual understanding of the above
tools are carried out t eexpelerdteen t he horizon

To broaden the interest for interconnectedness between formerly separate disciplines one can
choose from the list of Generic electives for example one can opt for economics, Physics,
Chemistry, statistics or any other subjects offered by different Schadlepartments of

ARGU of interest of the student as one of the GE papers. Skill enhancement courses enable the
student acquire the skill relevant to the main subject. Choices from Discipline Specific
Electives provides the student with liberty of expigrhis interests within the masubject.

Of key importance is the theme of integrating mathematical and professional skills. The well
structured programme empowers the student with the skills and knowledge leading to enhanced
career opportunities in industry, commerce, education, finance aatecksThe qualification
descriptors for B.Sc. (Hons.) Mathematk£omputingmay include the following:

i. demonstrate fundamental/systematic and coherent knowledge of the academic field of
mathematics and its applications and links to engineering, science, technology,
economics and finance; demonstrate procedural knowledge that create different
professionals ike teachers and researchers in mathematics, quantitative analysts,
actuaries, risk managers, professionals in industry and mablices.

i. demonstrate educational skills in areas of analysis, geometry, algebra, mechanics,
differential equationsgtc.

iii.  demonstrate comprehensive knowledge about materials, including scholarly, and/or
professional literature, relating to essential learning areas pertaining to the field of
mathematics, and techniques and skills required for identifying mathematical problems.

iv.  Apply the acquired knowledge in mathematics and transferable skills to new/unfamiliar
contexts and redife problems.

v. Demonstrate mathematicslated and transferable skills that are relevant to sotie of
job trades and employmeapportunities.

5. Programme Learning Outcomes in B.Sc. (Hons.) Mathematics &
Computing

The completion of the B.Sc. (Hons.) Mathematics Programme will enable a student to:

i)  be better and effective communicator of mathemayosritten, computational and
graphicalmeans
i) illustrate mathematical ideas and computational techniques fromtbesiems and
axioms.
i)  enhance the knowledge to explain mathematical theorems and computing and t#chnics
6



proofs

iv)  Apply mathematics and computational technigigesolve, analyzéheoretical
problems of mathematics.

V) have critical understanding of each subject of the syllabus and application through
computation

vi)  enhance the ability to handle new and advanced softwares.

vii) identify applications of mathematics in other disciplines and in thenreddl, leading
to enhancement of career prospects field of computer science and also in a relevant

fields andesearch.

6. Structure of B.Sc. (Hons.Mathematics & Computing

The B.Sc. (Hons.) Mathematics programme is a tlieze, sixsemesters course. A student is
required to complete 146 credits for completion of the course.

Semester/ Credits Semester
Part 1 | First Year Semestet: 26 Semestetl: 26
Part1 I Second Year Semester lll: 23 Semester IV: 21
Part - Il Third Year Semester V: 25 Semester VI: 25

Total credit :146



Semester wise Details of B.Sc. (Hons.) Mathematics Course & Credit Scheme

B.Sc. (Honours) Mathematics & Computing

Course Structure

1st Semester

SI. No.| Subject Code Names of subjects L T P C TCP
Core Subjects
1 MAC012C101 | Calculus 5 1 0 6 6
2 MACO012C102 | Classical Algebrand Trigonometry 5 1 0 6 6
MACO012C103 | Introduction to programming in C 3 1 0 4 4
3 MACO012C113 | Programming in C Lab 0 0 4 2 4
Ability Enhancement Compulsory Course (AECC)
4 CEN982A101 | Communicative English | 1 0 0 1 1
BHS982A104 | Behavioural Sciencé 1 0 0 1 1
Elective: Generic (GE)
6 GE1
7 GE-2 3 0 0 3 3
Total Credit: 26
2nd Semester
Sl. No.| Subject Code Names of subjects L T P C TCP
Core Subjects
1 MACO012C201 | Linear Algebra25% Blended) 5 1 0 6 6
2 MACO012C202 | Differential Equations 5 1 0 6 6
MAC012C203 | Data Structure & algorithm using C 3 1 0 4 4
3 MAC012C213 | Data Structure Lab 0 0 4 2 4
Ability Enhancement Compulsory Course (AECC)
4 CEN982A201 | Communicative English Il 1 0 1 1
BHS982A204 | Behavioural Sciencd 1 0 0 1 1
Elective: Generic (GE)
6 GE-1
7 GEll 3 0 0 3 3

Total Credit: 26
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3rd Semester

SI.No. | Subject Code Names of subjects L T P TCP
Core Subjects
1 MACO012C301 | Real Analysis 5 1 0 6
MACO012C302 | Operating System 3 1 0 4
2 MACO012C312 | Operating System Lab 0 0 4 4
Ability Enhancement Compulsory Course (AECC)
3 CEN982A301 | Communicative English IlI 1 0 0 1
4 EVS982A303 | Environmental Science 2 0 0 2
Ability Enhancement Elective Course (AEEC) (Skill Based)
: AEEC L s ook ot 2 | 0] o 2
Elective: Generic (GE)

6 GE1 3 0 0 3
7 GE-2 3 0 0 3
Total Credit: 23
4th Semester
Sl. No.| Subject Code Names of subjects L T P TCP
Core Subjects
1 MACO012C401 | Complex Analysig25% Blended) 5 1 0 6

MAC012C401 | Database management System 3 1 0 4
? MAC012C411 | Database management System Lab 0 0 4 4
Ability Enhancement Compulsory Course (AECC)
3 CEN982A401 | Communicative English IV 1 0 0 1
Ability Enhancement Elective Course (AEEC) (Skill Based)
4 ez e sk nakeioiics 5 [ g [ o 2
Elective: Generic (GE)
5 GE-1
6 GE-2

Total Credit: 21
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5th Semester

Sl. No.| Subject Code Names of subjects | L | T P C ‘ TCP
Core Subjects
1 MACO012C501 | Numerical Methods & LPP 5 1 0 6 6
2 MACO012C502 | Computer Graphics 3 1 0 4 4
MAC012C512 | Computer Graphics Lab 0 0 4 2 4
Ability Enhancement Compulsory Course (AECC)
3 | CEN982A501 | Communicative English V 1 ]| o 0 1 |1
Elective: Discipline Specific (DSE)
Group A (Choose any one)
4 MACO012D501 | Discrete mathematics 0 0 4 4
5 MACO012D502 | Fourier Series andransformCalculus 0 0 4 4
Group B (Choose any one)
6 MACO012D503 | JAVA Programming 3 0 0 3 3
MAC012D513 | JAVA Programming Lab 0 0 2 1 2
7 MAC012D504 | Web Design 4 0 0 4 4
8 MACO012D505 | Neural Networks 4 0 0 4 4
Seminar
9 | MAC012D531 | Graduate Seminar | o | o 0 4 | 4
Total Credit: 25
6th Semester
Sl.No. Subject Code Names of subjects ‘ L ‘ T P C ‘ TCP
Core Subjects
1 MAC012C601 | Number Theory and Graph Theory 5 1 0 6 6
5 MAC012C602 | Python Programming 3 1 0 4 4
MACO012C612 | Python Programming Lab 0 0 4 2 4
Ability Enhancement Compulsory Couré8ECC)
3 | CEN982A601| Communicative English VI B 0 1 |1
Elective: Discipline Specific (DSE)
Group A (Choose any one)

4 MAC012D601 | Abstract Algebra 4 0 0 4 4
5 MAC012D602 | Introduction to mathematical Modelling| 4 0 0 4 4
Group B (Choose any one)

6 MAC012D603 | Cryptography 4 0 0 4 4
7 MACO012D604 | Artificial Intelligence 4 0 0 4 4
8 MAC012D605 | Computer Animations 3 0 0 3 3

MAC012D615 | Computer Animations Lab 0 0 2 1 2
Project
9 | MAC012D621 | Project/ Literature Review | o | o o | 4 |4

Total Credit: 25
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Detailed Syllabus

SYLLABUS (1STSEMESTER)

Paper I/Subject Name:Calculus
L-T-P-C: 5-1-0-6 Credit Units: 6 Scheme of Evaluation: T

Subject Code:MA C012C101

Objective: The objectives dfalculus(MAC012C10) are

1 To impart the fundamental concepts of calculus.

1 To introduce the concepts and to explain the fundamentals of curvature and curve tracing.

1 To explain variouseatlife problems which can be solved by using calculus
Prerequisite:

1 Basic concepts of function, limit, continuity, differentiability of single variable functions

1 Basic differentiation of important functions (from 10+2 level).

1 Basic integration of important functions (from 10+2 level).
Detailed Syllabus:

Modules

Topics / Course Contents

Periods

Differentiation:
Successive differentiation, nth derivative of some standard function

L e i b theoterd, 2xpansion of functions(some important expansions
exponential series, sine series, cosine series, binomial series, loga
expansion), function of several variables, limit and continuity of functic
several variables, partial differgation, partial derivatives of first arn
hi gher orders for functions of
homogeneous functions, total derivatives.

18

Application of differentiation:

Jacobian, maxima and minima of function of several variafifes and
three variables only), Leibnitz
Tangents and normalingle of intersection of two curves, length of tang
normal, Cartesian subtangent and subnormal, derivative-téragth, peda
equations, angle between radius vector and tangent, length of perpen
from pole to the tangent,gths of polar subtangent and polar subnori
pedal equation of a curve from its polar equation, concavity and poif
inflexion and their criteria.

Asymptotesdefinition and working rules for finding asymptotes( in cas
Cartesian equations).

18

Curvature and curve tracing:

Curvaturedefinition of curvature and radius of curvature (Cartesian
polar), formulae for radius of curvature, circlecofrvature.

Singular points, double points, cusp, node, conjugate point, multiple
determination Of multiple points of the cur@fo T8

Curve tracing tracing of catenary,cissoid,asteroid, cycloid, folium

Descartes, cardioide,lemniscate.

18

11




Integrals of the form

~ U

Q¢ oAV 0o o

Integration and its applications:

n

Integration of rational functions of sin x and cos x.(review only)

v Reduction formulae for integration of some functions: 18
Rectification, Quadrature, volume and surface area of solids of revolu
Multiple integral (double, triple integral), Area by double integral, Volu
as double and triple integral, Betaamma function.
TOTAL 72
Text Book:

1. Differential and Integral calculusPiskunov N.; Paperback edition; 2018; Aargon Press.

Reference Books:

1. Apostol Tom M.;CalculusVolume-1; Second edition; 1975; John Wiley and Sons.
2. Apostol Tom M.;Calculus Volume2; Second edition; 1975; john Wiley and Sons.

3. Ayres Frank , Jr., Mendalson Ellio€alculus

2013;

Facilitating the Achievement of Course Learning Outcomes

(Schaumo-Blll. Out | i

Mo | Course Learning Outcomes | Teaching and Learning Assessment Tasks

dul Activity

e
Learn nthderivative of some | (i) Each topic to be (a)Participation in
important functions like sin x,|  expounded with classdiscussions

I fﬁs X, log(ax+b) etc along witl o5 pjes. (b)Continuous
e concept of partial ; : :
differentiation for several (ii) Students to be motivated t{Evaluation(30Marks
variablesfunctions. take part indiscussions and(i)15 marks on
Apply differentiation to find ask questions. T Assignments
I extreme values of functions 4 (iii) Students to be given 1 classtests.

jacobian. Also learn the conc{  homework/assignmen 1 viva-voce or
of jacobian. ts. presentation
Sketch curves in a plane usin (iv) Discuss and solve (i) Mid -term
its mathematical properties in  the theoretical examinations

Il | the different coordinate problems in thelass. :10 marks
systems of (v) Students to bencouraged | (iii) Class
reference. to give shorpresentations. | attendance5
Understand theoncept of marks
double and triple integrals alg (c) Endterm

IV | with its applications to compu examinations70
area of surfaces of revolution marks.
and the volume of solids

12




SYLLABUS (¥TSEMESTER)

Paper Il/Subject Name: Classical Algebra and Trigonometry Subject Code:MA C012C102

L-T-P-C:5-1-0-6 Credit Units: 6 Scheme of Evaluation: T

Objective: The objectives o€lassical Algebra and Trigonometry(MA C012C102)are
1 To impart the fundamental concepts of classical algebra.

1 To enable learning bastoncepts of trigonometry.
1 To make the student understand and apply the results of classical algebra and
trigonometryto any other field of mathematiésr higher study.
Prerequisites

1 Concept of Classical Set theory.

Detailed Syllabus:

Modules Topics / Course content Periods

Relations:

Review (Relations, Functions, Composition of functions, Inveri
functions, One to one correspondence and Cardinality of a set) E
relation, Well ordering principle, Principles dflathematical induction
Statement of Fundamental theorem of arithmetic, Divisibility of integ
Division algorithm, Equivalence relation, congruence relation in inte
Equivalence class, Relation induced by a partition of a set, Fundar
theorem on Equivalence relation, , Partial order relation, Chain, H
diagram of partially ordered set, Maximal , Minimal element, infim
supremum, Lattice, Properties of Lattice, Bounded Lattice, Com
Lattice, Distributive Lattice and Modular Lattice.

18

Inequalities:

Il Inequalitiesd 0 "O0  "O0 and their generalizations, the theorem
of weighted means aid Power theorem, Cauclt8chwarz
|l nequality, Weirstrasso6 I nequal

18

Theory of equations:

Relation between the roots and coefficients of a general polynor
equation in one variable, Trans

) - 18
signs, Strumbés theorem (statem
Solution of <cubi c thed Gdution of tiqubdyatic
equation by Ferrari s met hod,

13



Ded Moi vreods

DedMoi vr eods

cosine and

and its variants.

theorem and it

t heor em,

functions o
ne, Hyperbol:i

B >p@sidive mitegryah
powers of x, Logarithm of a complex number, Exponential a
Trigonometric
S i

S apq

18
f a ¢
c fun

Total

72

Text Books:

1.
2.

3.

Higher Algebra (classica); Mapa S.K.; 2014; Sarat Book House; Calcutta.
Higher Algebra; Hall H.S. and Knight S. R.; Paperback edition; 2016; Arihant

Publications.

Part II- Plane Trigonometry Loney S. L.; Paperba edition;, 2016; G.K. Publication Private

limited..

Reference Books

1. Das and Mukherjeddigher Trigonometry33¢ edition; 1933,Dhur and Sons; Kolkata.
2. Das B. & Maiti S. R.Higher Algebra 16" edition; 2010; Asoke Prakasan; Calcutta.
3. Bernard, S. & Child, J.MHigher Algebra 2000; Macmillan India Ltd; Delhi.

Facilitating the Achievement of Course Learning Outcomes

Mo | Course Learning Outcomes Teaching and Learning Activity | Assessment Taskg
dul
e
Learn relations and differen (i) Each topic to bexplained (a)Participation in
types of relations; Fundament;  with illustrations. classdiscussions
theorem of arithmetic; Chain (ii) Students to be encouraged t¢(b)Continuous
partially ordered set, Hass  discover the relevambncepts.Evaluation
I diagram, Maximal, Minimal| (iii) Studentgo be given (30Marks)
element, infimum, supremum, homework/assignments. ()15 marks on
Lattice, properties and differen (iv) Discuss and solve the 1 Assignments
types. theoretical angbractical 1 classtests.
problems in thelass. { viva-voce or
Inequalities and different (v) Students to be encouraged t¢  presentation
[l | inequality theorems apply concepts to real world | (ji) Mid-term
problems. examinations
Relation between the roots and :10 marks
coefficients of a general (i) Class
polynomial equation in one attendance5
I variabl e, Desci marks
to see the different types of (c) Endterm
roots in a polynomial equation; examinations.
different methods to solve 70 marks
polynomial equation
DedMoi vreds t hij
applications, importance of
\ . Lo )
different series in evaluation of |
value.

14




SYLLABUS (¥TSEMESTER)

Paper 111/Subject Name: Introduction to programming in C Subject Code:MAC012C103
L-T-P-C:3-1-0-4 Credit Units: 4 Scheme of Evaluation: T

Objective: The objectives ofntroduction to programming in C (MAC012C103) are

1 To provide exposure to computer programming.

1 To introduce the concepts and to explain the fundamentals of C programming language.

1 To train on the usef C programming to solve basic as well as advanced computing
problems.

Prerequisites
T Nil
Detailed Syllabus:

Modules Topics/Course content Periods

Fundamentals of Computers and Computing Concepts

History of computers and computinggenerations of computer|
| classification, Anatomy of a Computer System. 12
Software and Operating Systems for Computers.

Number systems. Basic idea of Computer Algorithms and Flow Char

C Programming Fundamentals

History and importance of C language, Basic structure of progf
programming style, execution of C programs.

Character set, Tokens, Keywords and Identifiers, Constants, variable
types, statements, comments, declaration of storage class, assigning
to variables. 12
Managing I/O, reading and writing characters, formatted Input/output
Arithmetic operators, relational operators, logical operators, assigr,
operators, increment & decrement operators, conditional operators, b
operators, special operators. Arithmetic expressions, operator prece
& associativity.

Decision Making, Branching, Lopping, Arrays& Strings

Importance of decision making, decision making \ifitstatementif-else
statement, nestefielsestatementsswitchcasestatementgotostatement
the?: operator, examples.

1] Importance of loping, thewhile statement,do-while statement,for 12
statement, nested looping, examples.
Significance of Arrays, creation and use of one & two dimensional ar
Dynamic arrays.
Declaration and use of string variables, reading and writing str
operations on strings.

Advanced Programming Concepts

\Y Benefits of usedefined functions, creation and use of udefined 12
functions, parameter passing, return types.
Creation and use @&tructures and Unions in programs.

15




Introduction to Pointers, declaration & initialization of pointer variab
accessing a variable through its pointer.
Defining, opening & closing files in C, Input/output operations on fileg

Total 48
Text Book:
1. Computing Fundamentals and C Programmimplaguruswamyg, 1%t Edition, 2017,
McGraw Hill.

Reference Books

1. ReemaTharejd Comput er Fundament al sSecand@diti®éhr 20165 a mm
Oxford University Press.

2. Rajaramani Comput er Pr od94Rhini ng i n CO

3. Venugopal and Prasaid,Ma s t edr 2017,gata®IcGraw Hill.

Facilitating the Achievement of Course Learning Outcomes

Mod | Course Learning Outcomes Teaching and Learning Activity Assessment and
ules Evaluation
Basic idea of computer, (a)Teaching tools (a)Participation in class
number system, algorithm and| (i)Board & pen discussions
flow chart (HICT (b)Continuous
(i) Interret for uploading Evaluation(30Marks)
materials (1)15 marks on
9 Assignments
Learn various operators, (b)Methods 1 classtests.
Il expressions and their uses in ((i)Each topic to be explained with { viva-voce or
Programming examples. presentation
Learn about various decisiq(ii)Students to be encouraged to (i) Mid -term
i makingstatements, arrays, strifdiscover the relevant concepts. examinations :10
variables and their uses. (ii)Students to be given worksheets marks
for each module. (iii) Class
Creation of programs, user (iv)Discuss and solve the theoretical attendances
defined functions, pointers, [and practical problems in the class. marks
\Y opening and closing files, (v)Students to bencouraged to apply () Endterm
input/output on files etc. concepts to real worlgroblems through lexaminations70
seminar. marks
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SYLLABUS (¥TSEMESTER)

Paper 111/Subject Name: Programming in C Lab Subject Code:MAC012C113

L-T-P-C:0-0-4-2 Credit Units: 2 Scheme of Evaluation: P

Objective: The objectives oProgramming in C Lab (MAC012C113) are

T

To provide the students a practical introduction to t®mputers and Computing
environments.

To provide practical exposure to the C programming language and basic and advanced
concepts of C programming.

To enablehe students practically capable of using C programming to solve basic as well as
advanced computing problems.

Prerequisites

l

Nil

Detailed Syllabus:

Minimum 20 Laboratory experiments based on the following

1. Character set, Tokens, Keywords and Identifiers, Constants, variables, data types, statements,
comments, declaration of storage class, assigning values to variables.

2. Managing I/O, reading and writing characters, formatted Input/output.

3. Arithmetic operators, relational operators, logical operators, assignment operators, increment
& decrement operators, conditional operators, bitwise operators, special operators.
Arithmetic expressions, operator precedence & associativity.

4. Importance of decision making, decision making wfitstatementif-elsestatement, nested
if -elsestatementsswitch-casestatementgoto statement, th&: operator.

5. Importance of loping, thehile statementdo-while statementfor statement, nested looping.

6. Significance of Arrays, creation and use of one & two dimensional arrays, Dynamic arrays.

7. Declaration and use of string variables, reading and writing strings, operations on strings.

8. Benefits of usedefined functions, creation and use of wudefined functions, parameter
passing, return types.

9. Creation and use of Structures and Unions in programs.

10. Use of Pointers, declaration & initialization of pointer variables, accessing a variable through
its pointer.
11. Defining, opening & closing files in C, Input/output operations on files.
Text Book:
2. Computer Fundamentals and Programming irR@éemar hareja, 2¢ Edition, 2016, Oxford

University Press, Delhi.

Reference Books:

1.

2.
3.

E BalaguruswamyComputing Fundamentals and C Programmirdg Edition, 2017,
McGraw Hill.

Venugopal and Prasablastering G 2" Edition, 2017, Tata McGraw Hill.
YashawantKanetkat,et us C15" Edition, 2017, BPB Publication.

Facilitating the Achievement of Course Learning Outcomes

17



Mod

Course Learning Outcomes

Teaching and Learning Activity

Assessment and

ules Evaluation
1. Get practically introduced to ti(a)Teaching tools (a)Participation in
Computers and Computi ()Board & pen classdiscussions
. (HICT (b)Continuous
environments. (iii) Intemet for uploading Evaluation(30Marks)
materials ()15 marks on
9 Assignments
2. Have practical exposure [(b)Methods _ 11 SKkill tests.
computer programming. (|)Each topic to bexplained { viva-voce
vylthexamples. (i) Mid -term
3. |Have detailed practical expos(")swdemtS to bencouraged to examinations :10

to the C programming langue
and basic as well as advan
concepts of C programming.

discover the relevant concepts.
(ii)Students to beiven worksheets
for each module.

(iv)Discuss and solve the theoretical
and practical problems in theclass.

Have the capability
practically using (
programming to solve basic
well as advanced computi
problems.

(v)Students to beencouraged to apply

fconcepts to real worlgroblems through

seminar.

marks
(iii) Class
attendanceb
marks
© Endterm
examinations70
marks
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SYLLABUS (2" SEMESTER)

Paper Il/Subject Name:Linear Algebra Subject Code:MA C012C202
(25% Blended Mode)
L-T-P-C: 5-1-0-6 Credit Units: 6 Scheme of Evaluation: T

Objective: The objectives oLinear Algebra (MA C012C202)are
1 To provide the concepts of different types of matrices and various methods to find
determinant of matrices of arbitrary order.
1 To impart various methods to solve system of linear equations and their applications.
1 Tolearning fundamental concepts of basis and dimension of vector spaces.

1 To enable understanding the use of eigen value, eigen vectors and polynomial matrices.
Prerequisites:
1 Basic concept of matrix and determinant (10+2 level).
Detailed Syllabus:
Modules | Topics / Course Content Periods
Determinants

Definition, Basic properties of determinan@pfactors, minors, principa
I minors / Determinant of order three, Permutations, Determinar 18
arbitrary orders / Singular and nsmgular matrices/Evaluation (
determinants: Laplace expansion / Adjoint and its properties / Volur
adeterminant/ Craenr 6 s rul e and bl ock ma
Matrix Algebra

Algebra of matrices/Identity, scalar, diagonal matrix and Trace/Trans
of a Matrix, PowerMatrices, Invertible Matrices/ Special Matricg
Symmetric, Skewsymmetric Matrices, Idempotent, nilpotent ¢
Il orthogonal Matrices / Complex Matrices, Hermitian and Skimsmitian 18
Matrices, Unitary Matrices / Normal Matrices and Properties / square
matrices.

System of linear equations / Elementary row operations; pivots / Inve
a matrix (Gausgordan reduction), Echelon matrices, row reduction,
canonical form.

System of Linear Equations

Rank of a matrix, Normal form/ consistency and inconsistency of
system (homogeneous and Awmwmogeneous) / solution using Gal
elimination and Gaus3ordan elimination / LU Decomposition, L
decomposition from Gaussian elimination / Cholesky Method.
Vector Spaces

Vector spaces, subspace of vector spaces / Linear combinations,
spans/sum and direct sum / Linear dependence and indepeng
Theorems on bases and dimension.
Polynomials with matrices, characteristic polynomial and Cay 18
Hamilton Theorem / Eigenvalues and Eigenvectors and further prope
diagonalizing matrices.

Il 18

\Y
(Blended)

TOTAL 72
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Text Books

1.

Linear Algebra Hoffman Kenneth and Kunze Ray, 2015, PHI learning private limited.

Reference Books:

1.
2.
3.

4.

Lipschutz SeymourLinear Algebra 2017, TatavicGraw-Hill publishing Co Ltd.

Axler Sheldon, Linear Algebra Done Righ2014, Springer Nature, Second edition.
Strang Gilbert, Linear Algebra and Its Applications, 4th Edition , 2007, Nelson
Engineering.

Friedberg) ns el , LS pneenacre , M'figddidn 2GS, Pearson Education India.

E-Reference]https://nptel.ac.in/courses/111/107/1111071126r Module IV.

Facilitating the Achievement of Course Learning Outcomes

Mo | Course Learning Outcomes | Teaching and Learning Assessment Tasks

dul Activity

e
Learn to find determinant of | (i) Each topic to be (a)Participation in class

|| matrices of arbitrary order by|  expounded with discussions
using Its properties. examples. (b)Continuous
Understand the concepts of | (i) Students to be motivated t{Evaluation(30Marks)
g:c?er?aetri](gﬁrsy row/column take part in discussions arJ(i)lS marks on
Il | and its application to find ask questions. . T Assignments

inverse of matrix, and reduce| (i) Students to be given 1 classtests.
matrix to row canonical form. homework/assignmen { viva-voce or
Recognize consistent and ts. presentation
inconsistent systems of linear (iv) Discuss and solve (i) Mid -term
equations by the row the theoretical examinations :10

-1 echelon/normal form of the problems in thelass. marks
augmented matrix. (v) Students to bencouraged | (iii) Class
Solve system of linear to give shorpresentations. | attendance5 marks
equations using various (c) Endterm
methods. examinations-70
Know the concepts of vector marks.
spaces, its basis and dimensi

[V | Also learn eigenvalues and
eigenvectors of square matrig
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https://nptel.ac.in/courses/111/107/111107112/

SYLLABUS (2d SEMESTER)

Paper 11/Subject Name: Differential Equations

L-T-P-C:5-1-0-6 Credit Units: 6 Scheme of Evaluation: T

Subject Code:MAC012C202

Objectives: The objective®f Differential Equations (MAC012C202) are

T
)l
)l

To impartlearning fundamental concepts of differential equati@ories and where and

how such equations arise in applications to scientific and engineering problems.

a number of applications to scientific and engineering problems.

and/or theoretical problems.

Prerequisites
1 Concept of Differential Calculus and Integral Calculus from HS (10+2) level.

T

Concept of Ordinarpifferential Equation from HS (10+2) level.

Detailed Syllabus:

To enabldfinding and irterpreting the solutions of the differential equatiappearing in

To enabledevelopng the ability to apply differential equations to significant applied

Modules

Topics / Course content

Periods

Equations of first order
Introduction to differential equations ( origin, order and degree, formg
types of solution), Existence and uniqueness of solution, Separati
variables, Homogeneous Equation and equation reducible to homogg
form, Exact differential equation drequation reducible to exact different
equation, Linear differential equations and equations reducible to

form, Bernoull i ds equat,i ox, L
equation, Application of first order differential equations.

18

Higher order linear differential equations and Simultaneous and total

differential equations

Linear equations with constant coefficients, Homogeneous (Cétaley)
Equation, Equations reducible to homogeneous form, Method of var
of parameters, Method of undetermined coefficients,

Ordinary simultaneous differential equatiorsylution of simultaneou

equation involving operators — or0 — , simultaneous equations of t
form — — —, total differential equations, condition of integrabili
exactness and methods of solution.

18

Linear and Nontlinear partial differential equations of first order
Order, degree and formation of
method of solving First order linear PDIBtegral surfaces passing throu
a given curveSurfaces orthogonal to a given system of curves.

Charpitds methods of sol vi nSgandarg
forms of solution,Complete integral, particular integral, singular integ
and general integral for solution of nbnear PDE,

18

Linear partial differential equations with constant coefficientsand
Second order PDE

18
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coefficients, solution under gi

Mongeds

Homogeneous and ndromogeneous linear PDE with constant
coefficients equations reducible to linear equations with constant

ven geometrical conditions

Classification of second order PD&plution ofsecond ordelPDE by
mMethbdoofiseparatidn of variables

To

tal

72

Text Bools:
1. Differential EquationsRoss S. L., 3rd Edition, 2007, Wiley India.

2. Applied PartialDifferential EquationsLogan J. David, 8 Edition, 2014, Springer Nature.

Reference Books

1.

Raisinghania M.D.QOrdinary and Partial Differential Equation®2017 S. Chand and Co.,

New Delhi.

2017 Tata McGrawHill, New Delhi.

Elements of partial differential equatignSnedden lan Naismith, Reprint, 2006, Dover

Publications Inc.

Tveito Aslak, Winther Ragnar., Introduction to partial differential

. Coddington E. A. and Levinson NTheory of Ordinary Differential Equationgd* Edn.,

computational approachvol. 25, 2005, Springeverlag Berlin Heidelberg.

Facilitating the Achievement of Course Learning Outcomes

Mod | Course Learning Outcomes Teaching and Assessment Tasks
ule Learning Activity
No.
Able to learn to solve botfirst i) Each topic to be (a)Participation in class
order first degree and first order  |described witlexamples. discussions
higher degree ordinary differential (i) Students to be motivated to|(b)Continuous
equations by different methods discover the relevagbncepts [Evaluation(30Marks)
andfamiliarize with some to solve problems in class.  |(i)15 marks on
|| applications of first order iii) Students be given  Assignments
differential equations. homework/assignments. 1 classtests.
Learn different methods iv) Students to be encouraged ¢ viva-voce or
to solvehigher order linear to apply concepts to real world  presentation
ordinary differential equations problems. (i) Mid -term
Il | and karn to solve simultaneoasd examinations :10
total differential equations marks
Able to learnabout formulation of (iii) Class
PDE andto solve first order linear attendance5 marks
[l |IPDE Understandntegral (c) Endterm
surfaces passing througlgaen examinations70
curve Also, learn to solveon- marks
linear PDE of first order.
i) Learn to solve homogeneous a
non-homogeneous linear PDE wit
constant coefficients
IV i) Classify second order PDE and le
to solve it appl
and themethod of separation of
\variables.

22
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SYLLABUS (2¢ SEMESTER)

Paper lll/Subject Name: Data Structure & algorithm using C ~ Subject Code: MAC012C203

L-T-P-C:3-1-0-4 Credit Units: 4 Scheme of Evaluation: T

Objective: The objectives obata Structure & algorithm using C (MAC012C203) are

1 tointroduce the concepts and to explain the fundamesftBlata Structures and Algorithms.
i to provideexposure to the concepts of Linked Lists and their applications.
1 toimpartdetailed concepts on various kinds of Trees, Graphs, Searching and Sorting.

Prerequisites

1 Basic conceptof C- Programming

Detailed Syllabus:

Modules Topics / Course content Periods
Data Structure Basics
Introduction, Terminologies, Data Structures Classification, Operatiol
Data Structures, Abstract Data Types.

I 12
Algorithms Efficiency, Time and Space Complexity, Time and Sy
Tradeoff, Asymptotic Notations
Linear Data Structures
Dimensional Arrays, Various operations on array, Sparse Matrices.

Linked Lists Introduction, Memory Representation, Various Types
Linked Lists, Operations and Applications of Linked Lists.

Il
Stacks Introduction, Array and Linked Representation of Sta 12
Operations on Stacks, Applications of Stacks.

Queues Introduction, Array and Linked Representation of Que
Operations on various types of Queues, Types of Queues, Applicati
Queues.

Non-Linear Data Structures

Trees Introduction, Basic Definitions, Types of Trees, Mem
Representations, Binary Tree Traversal, Binary Search Trees, Operati

" Binary Search Trees, AVL Trees, applications of Trees. 12
Graphs Introduction, Basic Definitions, Memory Representations, Grg
Vs Trees, Minimum Spanning Trees, Applications of Graphs

23



Searching and Sorting
Searching Introduction, Linear Search, Binary Search, Comple
Y, Analysis 12
Sorting Introduction, Bubble Sortinsertion Sort, Selection Sort, Mer
Sort, Quick Sort, Radix Sort, Heap Sort, Complexity Analysis
Total 48
Text Book

1.

Reference Books

1.
2.
3.

Facilitating the Achievement of Course Learning Outcomes

Data Structures Using (Reema Thareja"2Edition, 2014, Oxford University Press.

Seymour Lipschutz)ata Structures1s Edition (reprint) 2017, McGraw Hill Education.
Yashavant P. KanetkaData Structure through " Edition, 2003, BPB Publications.
E. Balagurusamypata Structures Using 5 Edition, 2017, McGraw Hill Education.

Mo | Course Learning Outcomes Teaching and Learning Activity | Assessment Tasks
dul
e
Identify and analyze the differen § Basicpreliminarytopics a) Participation in
types of data structures in terms  to beexplained with classdiscussions
I | of their complexities illustrations. b) Continuous
{ Students to be encouraged [Evaluation
to develop their learning (30Marks)
Learn an insight about the vari¢  ability. i)15 marks on
operations oflinear data structur| § Students be given [ Assignments
and algorithms andpplications ¢ homework/assignments. | classtests.
Il lQueues. 1 Discuss theoretical [ viva-voce or
portions and related presentation
: _ algorithm and its i) Mid -term
Understand the binary tree, programming examinations
Il | algorithm on graphs and { Discuss the techniques to | :10 marks
applications of graph learn linear and nonlinear iii) Class
_ _ data structure. attendance :5
Understand Complexity Analysis, q Students to be encouraged marks
Bubble Sort, Insertion Sort, Heap = apply concepts of data c) Endterm
IV [Sort and its applications structure in applications. examinations
: 70.marks.
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SYLLABUS (2¢ SEMESTER)

Paper Ill/Subject Name: Data Structure Lab Subject Code: MAC012C213

L-T-P-C:0-0-4-2 Credit Units: 2 Scheme of Evaluation: P

Objective The objectives obata Structure Lab (MAC012C213) are

1 toenabledevelopng skills to design and analyze simple linear and-ma@ar data structures.

1 to strengthen the ability to identify and apply appropriate data structure for real world
problem.

1 to providepractical knowledge on the practical applications of data structures.

Prerequisites:
1 Basics of G Programming

Detailed Syllabus:

Minimum 20 Laboratory experiments based on the following
1. Some common programs of C as revision.

Programs on Arrayslraversal, Insertion, Deletion, PolynomRépresentation, etc.
Programs on Linked LisCreation Insertion, Deletion, Polynomial Representation, etc.
Programs on StackSreation, Push Pop, Infix to Postfix Conversion, Evaluation.

Programs on QueudSreation, Insertion, Deletion, etc.

Programs on Tree8inary Tree Creation, Tree Traversal, BST

Programs on Searchinginear Search, Binary Search

Programs on SortingBubble Sort, Insertion Sort, Selection Sort, Quick Sort, Merge Sort,
Heap Sort.

Text Book:

©NO Ok WN

1. Data Structures Using (Reema Thareja,"2Edition, 2014, Oxford University Press.

Reference Books:

1. Seymour Lipschutd)ata Structures1s Edition (reprint) 2017, McGraw Hill Education.
2. Yashavant P. Kanetkabata Structure through " Edition, 2003, BPB Publications.
3. E. Balagurusamypata Structures Using Q% Edition, 2017, McGraw Hill Education.

25



Facilitating the Achievement of Course Learning Outcomes

Modul | Course Learning Outcomes Teaching and Learning Assessment Tasks
e Activity
| |Practical knowledge on the differ| § Basicpreliminary a) Participation in class|
data structures. knowledge of C discussions
programming to be b) Continuous
explained Evaluation (30Marks)
Il Design and analyze the time and 1 Students be given )15 marks on
space complexity of data assignments. 1 Assignments
structures. 7 Discuss algorithm T skill tests.
1T Understand the structures of and techniques to f viva-voce
different binary tree, tree creatio|  Write programming i) Mid -term
and tree transversal. of different examinations :10
IV |Analyze the Bubble Sort, Insertiof ~ Structures. marks

Sort, Heap Sort and its applicatioj f Students to be i) Class

with the help of programming. encouraged to apply | attendance :5
concepts of data marks
structure c) Endterm
programming in examinations:
applications. 70.marks.
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SYLLABUS (3" SEMESTER)

Paper Il/Subject Name:Real Analysis Subject Code:MA C012C3d

L-T-P-C: 5-1-0-6 Credit Units: 6 Scheme of Evaluation: T

Objective: The objectives oReal Analysis (MAC012C3Q) are
1 To develop a deep and rigorawsderstanding of real line.

1 To describe various analytical properties of the real number system

Prerequisite:
1 Concept of Set theory and Calculus from HS level.

Detailed Syllabus:

Modules Topics / Course Contents Periods

Sets and Real Numbers
Sets, functions, mathematical induction, countable and uncountable
absolute value and the real line, bounded set, unbounded set, Supre 18
infima, intervals.
Sequences and Series

" Sequences and their limits, convergent sequence, limit theorem, mo 18
sequence, subsequences, series, convergence of series, Cauchy critg
series, comparison tests.
Limits and continuity of functions
Cluster point, definition of limit of functions, sequential criterion for limi

1] Divergence criterion, limit theorems, infinite limits, limits at infinity,
Continuityand uniform continuityf functions. 18

Continuous functions,Differentiation

Combinations of continuous function, continuous functions on intervals

v maximummi ni mum t heorem, derivative
Mean value theorem, intermediate value property of derivatives, 18
L6Hospital és rul es.

Total 72
Text Book:

1. Introduction to Real AnalysiBartle, Robert G., Sherbert Donald R., Fourth Edition; 2014;
Wiley India Pvt. Ltd.

Reference Book:

1. Malik, S.C. and Arora Savitdlathematical Anslysjg=ifth edition; 2017; New Age
Science Ltd.

27



2. Principles of Mathematical AnalysiRudin Walter; Third Edition; 2017; McGraw Hill

Education

Facilitating the Achievement of Course Learning Outcomes

Mo | Course Learning Outcomes | Teaching andLearning Assessment
dul Activity Tasks
e
I Understand the concepts of (i) Each topic to be (a)Participation in
countable and uncountable set,|  expounded with classdiscussions
suprema and infima of sets. examples. (b)Continuous
Learn convergence of sequence (ii) Students to be motivated to [Evaluation(30Marks
Il | and series. take part in discussions and |)
ask questions. (1)15 marks on
(i) Students to be given 1 Assignments
i Familiarize with the concepts of homework/assignments. 9 classtests.
limit and continuity of (iv) Discuss and solve the 1 viva-voce or
functions. theoretical problems in presentation
_ _ theclass. (i) Mid -term
IV | Know derivative of functions, (v) Students to bencouraged to | examinations
Rol |l eds theore| giveshorpresentations. -10 marks
theorem. (iii) Class
attendanceb
marks

(c) Endterm
examinations.
70 marks.
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SYLLABUS (3" SEMESTER)

Paper ll/Subject Name: Operating Systens

L-T-P-C: 3-1-0-4 Credit Units: 4 Scheme of Evaluation: T

Subject Code:MA C012C302

Objective: The objectives oOperating SystemgMA C012C302)are

1 To teach the fundamentals of Operating System and the mechanisms dfi&8l&
processes and threads and their communication

T
T

To explain the mechanisms involved in memory management in contemporary OS.
To impart knowledge on distributed operating system concepts that includes architecture,

Mutual exclusion algorithms, deadlock detection algorithms and agreement protocols
1 To explain the components and management aspects of concurrency management.

Prerequisite:

1 Concepts of Computer Organization and Architecture, Data Structures, Computer

Programming

Detailed Syllabus:

Modules

Topics / Course Contents

Periods

Introduction to OS, Process and Threads

Operating system functions, evaluation of O.S., Different types of

batch, multiprogrammed, timeharing, reatime, distributed, paralle
Operating systerstructure (simple, layered, virtual machine), O/S servi
and system calls.

Concept of processes, process scheduling, operations on process
operating processes, inprocess communication. Overview of threa
benefits of threads, user and kernel threads.

Scheduling criteria, preemptive & ngmeemptive scheduling, scheduli
algorithms (FCFS, SJF, RR, and priority), algorithm evaluation, #avél
gueue scheduling and multilevel feedback queue scheduling

12

ProcessSynchronization and Deadlocks
Data Access and control synchronization, critical section problem, ci
region, Race conditions in process synchronization, classical proble
synchronization, semaphores, Iapgpocess communication through mess
passing mechanism

System model, deadlock characterization, methods for handling deag
deadlock prevention, deadlock avoidance, deadlock detection, recover
deadlock.

12

Memory and File Management

Background, logical vs. physical addrepsce, swapping, contiguous
memory allocation, paging, segmentation, segmentation with paging
Virtual Memory background, demand paging, performance, page
replacement, page replacement algorithms (FCFS, LRU), allocation of
frames, thrashing.

File concept, access methods, directory structure, file system structure
allocation methods (contiguous, linked, indexed),-8pace management
(bit vector, linked list, grouping), directory implementation (linear list, h

table), efficiency & performance

12
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