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KUNTHAYAI NAACCHIYAAR GOVERNMENT ARTS COLLEGE FOR WOMEN (AUTONOMOUS)

CBCS & OBE Scheme of Instruction and Syllabus of
Department of MATHEMATICS

|___ N 1. VISION [

% To be a goal centre of Excellent in Mathematics for the growth of Science.

I 1. MISSION l

< To provide quality education and research in Mathematics through updated curriculum with
effective teaching and learning process.

* To create Stake Holders with both basic and applied Mathematical Knowledge.

To create Under Graduate students with strong Skill and Knowledge in Mathematics.

...

*
."

I ITI.PROGRAMME OUTCOMES (Pos) ]

To create Undergraduate Programme with strong skills, knowledge of Mathematics
Scientific temper will be developed in students.

Demonstrate basic manipulative skills in Algebra, Geometry, Trigonometry and
Beginning Calculus.

Develop knowledge for problem-solving, logical thinking, creativity through
assignments.

Acquire good knowledge and understanding in advanced areas of Mathematics and its

applications.

Ability to pursue higher studies in Pure and Applied Mathematical Sciences.

To use ICT for teaching Mathematics.

Investigate and solve unfamiliar Mathematical problems.

. Evaluate hypotheses, theories, methods and evidence within their proper contexts.

10 This programme will also help the students to enhance their employability for

Government jobs, Banking sectors and jobs in other public and private enterprises.
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. Kunthayai Naacehivane Govt, Arts College for Women (Autonomons), Thanjavur - 7,
| < .Sc., Mathematies (Iateh 1) Course Structure under CRCS
J— (For the candidates nadmitted from the neademie yenr 2022 - 2023 onwards)
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Ljue 2K uwEgpanDd SN slp Heodsu 6 3 3 25 | 75 | w0
QU
1 ELC 22KI1EL English for Effective Communication - | 6 3 3 25 | 75 | 100
CC1 22K1MO1 Differential Calculus and Trigonometry 5 5 3 25 | 75 | 100
R CcC 2 37K IM02 Analytical Geomeiry of 3-Dimensions and 2 4 A 55 25 | 100
11 Integral Caleulus
AC1 22K IMAPI] General Physics and Electronics 4 3 3 25 75 | 100
AC2(P) Allied Physics Practical 3 - — - - -
IV IVE 22KIVE Value Education 2 2 3 23 75 100
Total 30 20 600
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CC3 22K2M03 Theory of Equations and Linear Algebra 5 4 3 25 | 75 100
1 cC4 22K2M04 Vector Analysis and Fourier Series 4 4 3 25 | 75 | 100
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IV |ES 22K2ES Environmental Studies 2 2 3 25 | 75 100
Total 30 22 T00
Qeiwyen, (smilwrusdn, e angmenL.,
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CCS 22K3MO035 Operations Research 6 5 3 25 | 75 100
CCh Differential Equations and Transforms 3 - - - — .
B fac 4 22KIMAS| Mathematical Statistics - | 4] 3 3 | 25 |75 | 100
AC 5 (1% Mathematical Statistics - 1 (Practical) 3 - i
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[
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l ey oSS e Enpglish tor I fective Communle 4——-—2" p 1 25 75 100
\ ————— : mz| ° 1
l =8 PIN Mg Ditterential Equations and Transforms el ; _'_5'-_;_ 25 | 75 “"i‘j
m L2 ] ;‘_-‘}_I‘Mur Sequences amd Series 3 3 40 60 L
| v \CS(m PINANAs2p Mathematical Statistics - 11 (Practical) 4 3 3 25 | 75 | 1007
| | JACe JINAIMASS Mathematical Statisties - 11 = 7 3 25 75 I””:
NAL 2
s z [ 3 | @ |5 e
l v SBEC | 22KASBEC] Life Skills
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o Total 30 .
i - 3 | 25 | 75| 100
] cCs 22K SMO8 Abstract Algebra 7 |8 i
= 78 100 -
cco 22K5M09 Real Analysis 7|16 ] 3 || *
] I fec o 22K5M10 Statics 7] 6 A HITE e ] T
| MBE 1 22KSMELMI:1  [Programming in C++ with Practicals 5 5 4 25 75 100 -
| 22KSMELM1:2  |Astronomy o
I v 22KSSBEC2 : | |Business Mathematics
SBEC 2 2 | 2 3 |25 | 75 | 100
| 22KSSBEC2:2  |Combinatorics |
l - 22KSSBEC3 : 1 | Simulation Techniques j
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L Total 30 | 29 700 _
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- CC 13 22K6MI13 Dynamics .
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- Kunthavai Naacchivaar Govt. Arts College for Women (Antonomous), Thanjavur - 7.
- B.Sc., Mathematics (Bateh 11) Course Structure under CBRCS
(For the candidates admitted from the aendemic year 2022 - 2023 onwards)
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I i 22KS8BEC] : | Simulation Techniques
| SBEC 3 [22KSSBEC3 : 2 _ |Cryptography and Network Security - 2 M 50
22KSSBEC3 : 3 Data Analysis and Marketing Research
S8D 22K588D Soft Skills Developmem 2 2 5 25 | 75
Total 30 29
ccn 22K6MI Graph Theory 6 5 3 25 |75
cci2 22K6M 12 Complex Analysis 6 5 3 25 |75
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DIFFERENTIAL CALCULUS AND |

CCl :
_ _TRIGONOMETRY

Course Objectives:

F'o inculcate the basics of Differential and their applications. To introduce the notion of Cervature,

Evolutes and Involutes and Polar Co ordinates. To understand the basic concepts of Trigonomerry

= = =

o T stATEMENT D

_ 1 ‘Understand the Successive and n” derivatives of functions.

) 2 | Apply the Leibnitz's Theorem for finding n™ derivative of product of two functions _JJ-
'3 [ Sketch curves inf.‘iﬁi?ﬁ]ﬁﬁ;]ﬁ: coordinate systems.

4 Evaluate the applications of Demoivre's Theorem and summation ol'Trigunnm:tric;i_m_
5 Remembering the basic knowledge of circular and hyperbolic functions of a complex '!

variable. I
UNIT 1: SUCCESSIVE DIFFERENTIATION
Methods of Successive Differentiation — Leibnitz’s Theorem for the n® derivative.

Chapter 111: Sections 1.1 to 1.6, 2.1, 2.2 of Text Book 1
MEANING OF THE DERIVATIVE

Increasing and Decreasing functions.

e 2 o
Chapter I'V: Sections 2.1, 2.2 of Text Book 1 I.f’*f" H\":;.-‘ v
MAXIMA AND MINIMA G Bt as 2 )
Maxima and Minima for one variable. -‘t::’ﬁ;/
Chapter V : Sections 1.1 to 1.5 of Text Book 1
UNIT LI : ENVELOPES, CURVATURE OF PLANE CURVES

Envelo pes, Curvature — Radius of curvature in Cartesian and in Polar Coordinates - Centr of

curvature — Evolutes and Involutes — P-R L:quation — Chord of Curvature.

Chapter
UNIT I 11

10: Sections 1.1 to 2.8, 3.1 of Text Book 1
: APPLICATIONS OF DEMOIVRE'S THEOREM

[Expansions of sin(nx), cos(nx), tan(nx) - Expansions of sin"x, cos™x - Expansiom: of

sinx,cos x,tanx in powers of x and related problems.

Chapter

1: Sections 1.2 to 1.4 of Text Book 2
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UNIT IV : HYPERBOLIC FUNCTIONS

. erse hyperbolic
: _ X g . n - Inverse
Hyperbolic functions — Relation between hyperbolic and Circular functio
functions.

Chapter 2: Sections 2.1 and 2.2 of Text Book 2

UNIT V : LOGARITHM OF A COMPLEX NUMBER

Logarithm of a complex number.

Chapter 3 : Seetions 3.1 . o
Summation of Trigonometric series — Difference method- Angles in arithmetic progression methe
~ Gregory's Series,

Chapter 4 : Sections 4.1,4.2 and 4.4 of Text Book 2

UNIT VI : APPLICATIONS (Not for Semester Examination)

Determine the exact bacterial growth rate in a culture, determine the speed of the car which uses the
. least amount of fuel. Gives some real life examples for catenary curve.

Text Books

. S.Narayanan, T.K.Manickavasagam Pillai, Calculus Volume I, S.V Publications — 2004.

2. S.Anumugam, Issac & Somasundaram , Trigonometry and Fourier Series  New Gamma Publications— 1999 Edition.
Reference Books

[1] S.Arumugam & others, Calculus Volume I.
2] S.Narayanan, Trigonometry . _ ‘
{3{ Ajit Kt?mar, S.Kugmaresan, Bhaba Kumar Sarma, A Foundation Course in Mathematics, Narosa
| Publishing House.
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CO - PO Mapping for: Differential Calculus and Trigonometry Code : 22K1M0]

CO/P0 | PO1 | PO2 | PO3 [ PO4 | PO5s | POG | PO7 | ros | rov | romw
COl 2 2 2 i 2 |
co2 3 3 3 ===
CO3 3 3 |3
CO4 3 3 3 I
CcO5 3 3 3 B i D

3 - High, 2 = Medium, 1 — Low
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|

o B ANALYTICAL GEOMETRY OF |
SEMI | €C 11 | 3- DIMENSIONS AND INTEGRAL 22K1M02 | Inst. Hrs 4
| | CALCULUS

Course Objectives:

Students will understand fundamental concepts of Integral Calculus. To develop and improve

analytical thinking in problem solving. To recognize and use the concept of integration and Bela,

Crcﬂitaj

Gamma functions,
co Statement
1 Develop and improve analytical thinking for problem solving both manual and using
L technology.
2 Examine the definition of the derivative to find slopes of tangent lines.
3 Apply integration by substitution technique to find the definite integrals of a function.
4 Evaluate double and triple integrals, changing the order of integration.
5 Understand Beta and Gamma functions in integrations.

UNIT 1:THE STRAIGHT LINE
Symmetrical form of the equations of a line - Equation of a straight line passing through two
given points — The plane and the straight line — Angle between the plane — Coplanar lines —

Shortest distance between two skew lines — Equation of the line of shortest distance.
Chapter III : Sections2 to 8 of Text Book 1

UNIT' 11: THE SPHERE
Definition — The equation of the Sphere when the centre and radius are given - Length of

langent from any point to the sphere — Sphere passing through a given circle — Intersection of

two spheres is a circle — The equation of the tangent plane.

Chapeter IV : Sections 1 to 8 of Text Book 1

UNIT III : INTEGRATION
Properties of Definite Integrals— Integration by parts — reduction formula - Bernoulli’s Formula

Chapster 1 Sections : 11 to 15 of Text Book 2

UNIT 1V : MULTIPLE INTEGRAL

Doub e integrals — changing the order of Integration — Double integrals in Polar Coordinates
Triple Integrals — Applications ol Multiple Integrals.

Chapyter V : Sections 2.1, 2.2, 3.1, 3.2, 4, 5.1, 5.2, 5.3, 5.4 of Text Book 2
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-

UNIT V: IMPROPER INTEGRAL : BETA AND GAMMA FUNCTIONS

Beta and Gamma functions - Convergence - Recurrence formula of Gamma Funcuons

Properties of Beta Functions- the relation between Beta and Gamma Functions - Integrazion

using Beta and Gamma functions.
Chapter VII : Sections 2.1,2.2,2.33,4,5 of Text Book 2

UNIT VI: APPLICATIONS (Not for Semester Examination)
Determine the importance of Analytical Geometry in everyday life. Use Analytical Geometry 1o

prove that the mid-point of the Hypotenuse of a Right angled Triangle is equidistant from its

vertices. Discuss the applications of Beta and Gamma functions in Physics.

Text Books
1.T.K.Manickavasagam Pillai , Natarajan, A Text book of Analytical Geometry Part Il (Three
Dimensions) S.V Publications — 2010 - Revised Edition.

2. S.Narayanan ,T.K.Manickavasagam Pillai, Calculus Volume I1 S.V Publications 2015 Editicn.

Reference Books
| P. Duraipandian & Laxmi Duraipandian. Analytical Geometry
2. Shanti Narayanan, Differential & Integral Calculus. |
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THEORY OF EQUATIONS AND g =
LINEAR ALGEBRA _Lhzit_ﬂ_}l!_[‘f' Hrs 5] Credit 4 I

{ SEMH | ccm

= i |

Course Objectives:
On the completion of this paper students will able analyze the transformations, formations of the given

equations and to find the Homomorphism, Linear Transformation, Dual Spaces of the given functions and 10

find the Eigen Values, Eigen Vectors, Rank of a Matrix.

—

CcO ~ Statement

1 Ilustrate the various types of roots and their propertics.

Analyze the transformations, formations and reciprocal of all types of equations with the

[

given roots,
3 Understand the properties of veclor space o
4 Understand the homomorphism, dual spaces. -
5 Acquire the knowledge to basic matrix operations such as Rank and Determinant of a

matrix.

UNIT 1: THEORY OF EQUATIONS
Relations between the roots and coefficients of equations - Symmetric function of the roots —

Sum of the powers of the roots — Newton’s Theorem on the sum of the powers of the roots.

Chapter 6: Sections 11 to 14 of Text Book 1

UNIT 11 : THEORY OF EQUATIONS
Transformations of Equations — Reciprocal equations of all types - Diminishing, Increasing ard

multiplying the roots by a constant — Forming equations with the given roots — Removal of terns
_ Descarte’s rule of Signs (Statement only) — simple problems.

Chapter 6: Sections 15 to 20 and 24 of Text Book 1

UNIT 111 : VECTOR SPACES
Definition and simple properties of a Vector Space — Subspaces and Quotient Spaces - Sums arj

Direct Sums - Linear Independence — Basis and Dimension.

Chapter 6: Sections 6.1 to 6.5 of Text Book 2 I
UNIT 1V : VECTOR SPACES :

Homo morphism - Dual Spaces 01 gyt 37

Chapter 6: Sections 6.6, 6.7
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LINEAR ']'III\NSI"U“M:\'I'](]N AND MATRICES
Algebra of Linear Transformations - Iigen Value and Eigen Vectors - Algebra of Matrices -

Friangulay Form - Trace and Transpose- Rank of o Matrix.

Chapter 7: Sections 7.1 10 7.6 of Text Book 2

UNIT v . MATRICES

Matrices — Rank of g Matrix — Eigen Values, Eigen Veclors - Cayley’s Hamilton Theorem -

verification of Cayley’s Hamilton theorem,

Chapter2 . Scetions 1 to 14, 16 to 16.5 of Text Book 3

UNIT v ; APPLICATIONS (Not for Semester Examination)

The real world examples of theory of equations and linear algebra.

Text Book

I T, Manickavasagom Pillaj »I-Natarajan, K.S.Ganapathy , Algebra Volume | , S.V Publications - 2016
2. M.L. Santiago, Modern Algebra, Tata McGraw Hill Publishing Company, New Delhi, 2002
3. T.K.Manickavasagum Pillai & others, Algebra Volume 11 S.V. Publications — 2015.

Reference Books
I. Classical Algebra, A.Singaravelu, R.Ramaa.

2. V.Krishnamoorthy, V.P.Mainra, J.L.Arora, An Introduction (o Linear Algebra, Affiliated East — West Press

3. Frank Ayres ,Matrices - Schaum’s Outline Series. : 1
Veud ceel k :
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' SEM 11 l cClv VECTOR ANALYSIS AND 22K2M04 | Inst. Hrs 4 | Credit 4
_ FOURIER SERIES

Course Objectives:
Differentiate Vector Functions of a Single Variable. Calculate Velocity and Acceleration Vectors for
moving particles. Understand and able to find the Unit Tangent Vector. The Unit Principal Normal

and the Curvature of a Space curve. To represent periodic functions using Fourier Series and

understands Laplace Trans forms,

co Statement

1 Memorize the definition of directional derivative and gradient and to illustrate the
geometric meanings with the aid of sketches,
Apply Use the fundamental theorem of line integrals.
Conclude the Gauss Divergence theorem, Stoke’s theorem and Green’s theorem to give a
physical interpretation of a vector field.

4 Understand the basic idea of Fourier Series to project periodic signals onto a set of basic
functions.

5 Calculate the various types of Half range Fourier Series.

UNIT X1 : DIFFERENTIATION OF VECTOR FUNCTION

Vector point functions — Scalar point functions — Derivative of a vector — Velocity and
Acceleration — worked examples — differentiation formulae.

Chapter I : Sections 1.1 to 1.4 of Text book of 1

DIFFERENTIAL OPERATORS

Vector Differential Operator V — Gradient of a vector — Directional Derivative — Divergence and Curl of vector—
Solenoidal and Irotational vectors — Laplacian Double Operator —simple problems

Chapter 11 : Sections 2.1 to 2.5.1 of Text book 1

UNIT 1I : INTEGRATION OF VECTORS

Vector Integration — Line Integral — Conservative Field — Scalar Potential — Work done by a
force — Surface Integral — Volume Integral — Simple problems.

Chapter III : Sections 3.2 to 3.7 of Text book 1

UNITL1I : INTEGRAL THEOREM
Gauss Divergence Theorem — Simple problems and Verification of the theorem

Chapter 1V : Sections 4.1 to 4.2.3 of Text book 1
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INTEGRAL THEOREM

Stoke's Theorem — Green’s Theorem — Simple problems and Verification of the theorems
Chapter I'V: Sections 4.3 to 4.5 of Text book 1

UNIT IV : FOURIER SERIES
Fourier Series — definition — Fourier Series expansion of periodic functions with period 27 — s
of odd and even functions with Fourier Series.

Chapter 6 : Sections 1 to 3 of Text Book 2

UNIT V : FOURIER SERIES
Half Range Fourier Series — Definition — Development in Cosine series and in Sine series -
Change of interval — Combination of series.

Chapter 6 : Sections 4 to 7 of Text Book 2

UNIT VI : APPLICATIONS

The globalized applications of vector analysis and Fourier Series.

Text Books
1. K.Viswanatham & S.Selvaraj, Vector Analysis, Emerald Publishers Reprint 1999
2. T.K.M Pillai & others, Calculus Volume IIl, S.V Publications 2014

Reference Books fﬂ"::':' = 1_“—*\_:5_\
1. M.L.Khanna, Vector Calculus = “‘-\
e N nLY
2. M.D.Raisinghania, Vector Calculus L 0 pus 227 %
NS
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[ SEMITTCEV | GrERATIONS RESEARGIT [ 22K3M05 | Tnsi s 6 | Crodie5 |

e

Course Objectives:

Students will formulate and solve problems as networks and graphs. To Develop linear programming

E]LPJ models for shortest path, maximum flow, minimal spanning tree, critical path, minimum cost
ow,
Cco Statement
1 Formulate the Lincar Programming Problem and Solve the LPP by Graphical Method
and Simplex method. T T
2 Find the duality in Linear Programming, formulating the dual problem and solve the LPP
by Dual Simplex Method.,
. 3 Calculate the Initial Basic Feasible Solution of a LPP by North West Comer Method,
Least Cost Method, Vogel’s Approximation Method
3 Apply the graphic solution to 2xn and mx2 games
| | S Locate the critical path of a project network construction by PERT and CPM method.

{ UNIT I: LINEAR PROGRAMMING PROBLEM - MATHEMATICAL FORMULATION

; Linear programming problem - Mathematical formulation — Hlustrations on Mathematical formulation
on Linear Programming Problem:s.

Chapter 2: Sections 2.1 to 2.4
LINEAR PROGRAMMING PROBLEM — GRAPHICAL SOLUTION
Graphical solution method - some exceptional cases - Canonical and standard forms of Linear f
{ Programming Problem .
{ Chapter 3: Sections 3.1t03.5
LINEAR PROGRAMMING PROBLEM - SIMPLEX METHOD
Simplex method.

Chapter 4: Sections 4.1,4.3

UNIT 11 : LINEAR PROGRAMMING PROBLEM - SIMPLEX METHOD

Use o { Artificial Variables (Big M method - Two phase method)

Chap ter 4: Sections 4.4

DUA LITY IN LINEAR PROGRAMMING

Introduction - General Primal - Dual Pair - Formulating a Dual problem — Primal - Dual Pair inyy atrix
form ~ Dual Simplex Method.

Chapster 5: Sections 5.1 to 5.4,5.9 T
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UNIT I : TRANSPORTATION PROBLEM

Introduction - L P formulation of the T P - Solutionofa T P - | inding an Initial Basic Feaaible Solution

(NWCM - LCM -VAM) - Degeneracy in 1 P - Transportation Algorithm (*40DI Method)
Chapter 10: Sections 10.1, 10.2, 10.8, 10.9, 10.12, 10.13

ASSIGNMENT PROBLEM
Introduction - Solution methods of Assignment Problem — special cases in Assignment Problem.

Chapter 11: Sections 11.1to11.4

UNIT IV : QUEUING THEORY

Introduction — Queuing System — Classification of Queuing models — Poisson Queuing systems Model
I (M/M/1)(=/FIFO) only.

Chapter 21: Sections 21.1,21.2,21.7 to 21.9

GAMES AND STRATEGIES
Introduction — Two Person Zero Sum Game — Some basic terms — the Maximin — Minimax Principle

— Games without Saddle Points - Mixed Strategies — Graphic solution 2 % nand m x 2 games.

Chapter 17: Sections 17.1 to 17.6

UNIT V : NETWORK SCHEDULING BY PERT / CPM

Introduction - Basic components — Logical Sequencing - Rules of Network Construction- Critizal path

analysis - Probability considerations in PERT.

Chapter 25: Sections 25.1 to 25.4, 25.6,25.7

UNIT VI: APPLICATIONS

Linear programming is used in business and
and various types of scheduling. Transportation problem is a highly useful tool for manaiers and

industry in production planning, transportation and routing

supply chain engineers for optimizing cost. Network methods are used to determine time — cos, trade —

off resources allocation and help in updaling aclivilies lime.

Text Books
1. Kanti Swarup, P.K. Gupta and ManMohan, Operations Research, 13 Edition, Sultan Chand yn d

Sons, 2007.

Reference Books
I. Surdaresan.V, Ganapathy Subramanian. K.S. and Ganesan.K, Resource Management lechnyuses,

A.R. Publications, 2002.

2. Taha [LA., Operations Rcsuurch'ﬁ introduction, 7" edition, Pearson Prentice Hall, 2002.
\
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L._*a:-:m - T ECC1:1 | QUANTITATIVE APTITUDE | IIZKSE_!CCMI:T insl._llr:.s_ﬂ_ra.eTit_J‘l

Course Objectives:
The main aim of introducing “Quantitative Aptitude” for Mathematics students is to enrich their skill

lo meet the Competitive Examinations for better job opportunities.

coO Statement
1 To know the Simple operations on Mathematics such as HCF, LCM, etc.,
2 Able to evaluate the Square Roots and Cubic Roots.
3 To solve the problems on Numbers and Wages.
4 To illustrate the problems of Percentages, Profit and Loss, Ratios and Proportions.
5 To solve the problems on Chain Rule, Time and Works.
UNIT 1

Numbers — HCF and LCM of numbers — Decimal Fractions.

Sections 1 to 3

UNIT 11
Simplification — Square Roots and Cube Roots — Average.

Sections 4 to 6

UNIT 111 ]
Problems on Numbers — Problems on Ages — Surds and Indices.

Sections 7to 9

UNIT 1V _ .
Percentage — Profit and Loss — Ration and Proportion.

Sections 10 to 12

UNIT V
Partnership — Chain Rule — Time and Work.

Sections 13 to 15
UNIT VI: APPLICATIONS (Not For Semester Examination)

Text Books
Quant itative Aptitude for Competitive Examinations, by R.S.Aggarwal, S.Chand and Compan}| Ad.
RamNagar. New Delhi - 110 055.

Refer-ence Books
Quant itative Aptitude for Competitive IExaminations, by Abhijit Guha.
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SEM

m | ECC2

22KIECCM2 llnst. Hrs 01 Cralit 4 ’

FOUNDATION MATHEMATICS |
(Add on Course)

Y . e — T ee——— . T —
Course Objectives: To introduce the concepts of sets, relations, and lunctions. To performn the
Operations associated with sets, functions, and relations, To relate practical examples to the

.ppropriate scl, function, or relation model, and interpret the associated ApREations: and
terminology in context.

co ~ Statement T
| To learn the basics of Mathematics.
2 To have a bricl knowledge Set Theory, _ - T
3 To know about the Relation, ﬁlﬁibns, Discrete Mathematics o
4 To study about Power Scric_s.“(.‘il_nlinuls,“’_l'—hc axiom of choice (AC).
5 To learn the Cardinal Arithmetic, The axiom of foundation, Real Numbers and
Symbolic Entities, e
UNIT-1
Introduction

Chapter : 0, Sections: 0.1 — 0.4

UNIT-11
Set Theory
Chapter : 1, Sections: 1.1 -1.6

UNIT - 111
Relation, functions, Discrete Mathematics.
Chapter : 1, Sections: 1.7-1.9

UNIT -1V

Power Series, Cardinals, The axiom ol choice (AC).

Chapter : 1, Sections :1.8 — 1.12

UNLT -V

Cardinal Arithmetic, The axiom of foundation, Real Numbers and Symbolic Entities.
Chapter : 1, Sections: 1,13 -1.15

Text Books:

1. Foundation of Mathematics- Kenneth Kunen, October 29,2007.

Reference Books: {‘
1. Foundational Mathematics. Ben McGahee. .
=1
- A bamy™
Wit "{.:i.L- ok Ppd iy " " J
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. s DIFFERENTIAL IEQU:{'I:E)N‘E‘J;QJK«;MB;: “ln;s.l..l-lrs3+2 J Credlit 5 I
| s I ccvi [ AND TRANSFORMS | ° el i | Wiasid

Course Objectives:
Students will able to solve first order dilferential equations with constant coellicients- Solving

second order differential equations with constant coefTicients. Solving integral equations using the

method of Laplace transforms — Evaluation of definite integrals using Laplace transforms - Finding

Laplace transform of periodic functions

| co Statement

1 Able to solve higher degree differential equations
Calculate particular integrals of second order differential cquations

3 Tabulale Partial Diflerential equations and (ind the General solution and complete
integrals of PDLE

. Will determine the particular integrals for the Second order PDE :

5 Will understand (he Laplace Transforms and Inverse Laplace Transforms of the ODE with
constant coefficients.

UNIT I : EQUATIONS OF THE FIRST ORDER, BUT OF HIGHER DEGREE
First Order, Higher Degree Diflerential Equations Solvable for x, solvable for y, Solvable for dy/dx,

Clairaut’s form.

Chapter IV: Sections 1, 2 & 3 of Text Book 1

EQUATIONS OF THE FIRST ORDER AND OF THE FIRST DEGREE
Conditions of Integrability of M dx + N dy = 0 — simple problems.

Chapter II : Sections 6 of Text Book 1

UNIT 11 : LINEAR EQUATIONS WITH CONSTANT COEFFICIENTS
Particular Integrals of Second Order Differential Equations with Constant CoefTicients — Linear

Equati ons with Variable CoelTicients

Chapter V : Sections 1,2,3,4 and 5 ’ ’ﬁiﬂ:__‘:_:‘t‘
LINEAR EQUATIONS OF THE SECOND ORDER o o T\\
Method of Variation of Parameters (Omil third & higher order equations). 0! AUG 23:¢ ,.] ‘
Chapter VIII : Sections 4 of Text Book 1 A Rty

UNIT XII : PARTIAL DIFFERENTIAL EQUATIONS OF THE FIRST ORDER
Formatijon of Partial Differential Equation — General, Particular & Complete integrals — Solgjon of

PDE o fthe standard forms - Lagrange’s method — Few standard forms - Solving of Charpit’s 1 hod.



@t RUNTHAVAI NAACCHIYAAR GOVT. ARTS COLLEGE(W), AUTONOMOUS, THANAJVUR- 7

Chapter XI1: Sections 1 to 6 of Text Book 1

UNIT IV: LINEAR PARTIAL DIFFERENTIAL EQUATIONS

Solutions of Second Order Linear Homogeneous Partial Differential Equations with constant
cocflicients — the general solution of the linear equations — shorter method for finding the particular
integral - Particular case when F(a.b) = 0— General method of P.I ( eax + by, Sin(ax + by),
Cos(ax + by), x"y'and €™ fx,y) forms only).

Chapter 12 : Sections 12.3 to 12.6 of Text Book 2

UNIT V: THE LAPLACE TRANSFORMS

Laplace Transforms — Standard formulae — Basic theorems & simple applications — Inverse Laplace
Transforms — Use of Laplace Transforms in solving ODE with constant coefficients.

Chapter IX : Sections 1 to 8 of Text Book 1

UNIT VI: APPLICATIONS (Not For Semester Examination)

In general, Modelling of the variation of a physical quantity, such as temperature, pressure,
displacement, velocity, stress, strain, current, voltage, or concentration of a pollutant, with the change of
time or location, or both would result in differential equations. The Laplace transform can also be
used to solve differential equations and is used extensively in mechanical engineering and electrical

engineering. Laplace transform, transforms the time domain signal to a complex frequency domain.

Text Books

1.T.K.Manickavachagom Pillay & S.Narayanan, Differential Equations, S.Viswanathan Publiskers Pvt.
Lid., 2011.

2.P.P_Gupta, G.S. Malik., S.K.Mittal, S.K.Pundir, Differential Equations, A Pragathi Edition., 2017

Reference Books

1.M.D Raisinghania , Ordinary and Partial Differential Equations, S.Chand & Co
2.M.K.. Venkatraman, Engineering Mathematics, S.V. Publications, 1985 Revised Edition
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| SEMIV [ CCVIN] ™ SEQUENCES AND SERIES 22K4M07 | Inst. Hrs 5 | Crredit5

Coursc Objectives:
Sequencing refers 1o pulling events or information in a specific order. Sequencing helps students

lo understand and organize material they have learned as well as help them to solve problems.

To develop in students the Mathematical Analysis to understand sequence and recurrence and to
find the Summation of Series.,

CO

Statement
1 Students will have the knowledge to classify the limits and convergence.
Able to find the convergence and divergence for series, and to solve the problems using
Comparison test, D’ Alembert’s ratio test, and Raabe’s test
3 Able to understand problems using Cauchy’s condensation test and Cauchy’s root test
4 Will have a knowledge in Binomial theorem, Exponential and Logarithmic series.
5 Able to identify problems for summation of series and recurring series.

UNIT I : CONVERGENCY AND DIVERGENCY OF SERIES

Sets, Sequences (definition), Limit, Convergence — Aggregate-upper and lower bounds - Bounded
sequences - Cauchy’s first theorem on Limits - Cauchy’s general principle of Convergence —
Monotonic Sequences - Monotonic Sequence always tends to a Limit ,Finite or Infinite .

Chapter 2: Sections 4 to 7.1

UNIT II : CONVERGENCY AND DIVERGENCY OF SERIES
Infinite series— Definition of Convergence, Divergence & Oscillation — Necessary condition for convergence —

Convergence of le and Geometric series. Comparison test, D’Alembert’s ratio test, and Raabe’s
n

test (Simple problems connected to these.)

Chapter 2 : Sections 8 to 14, 16, 18, 19

UNIT 1T : CONVERGENCY AND DIVERGENCY OF SERIES

Cauch y’s Condensation Test, Cauchy’s Root test and their simple problems — Alternative seriks with

simple problems.

Chapter 2 : Seetions 15,17, 21 to 24 (Omitting uniform Convergence)

UNIT 1V : BINOMIAL THEOREM

Binomizl Theorem for a rational index — Particular case of Binomial — Application of Binomial — Sum of Cocfficiyts.

Chapter 3: Sections 5, 6, 10, 11
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EXPONENTIAL AND LOGARTHIMIC SERIES
Exponential & [ogauithmic Series — Summation

Chapter 4: Sectlons 1o 3, 5109

UNIT V : SUMMATION OF SERIES
General Sumimation of Series including Suceessive Dillerence and Recurring Serics.

Chapter §

UNIT VI : APPLICATIONS (Not For Semester Examination)
Sequences and series are very important in - mathematics and also have many usclul

applications, in areas such as [inance, physics and statistics. Sequences are usclul in our daily lives as
well as in higher mathematics. For example, the interest portion of monthly payments made to pay off
an nutomobile or home loan, nnd the list of maximum daily temperatures in one area for a month are
sequences.  Mathematical Sequences and Scries are also used in Business and Financial Analysis 1o

assist in Decision-Making and find the best solution to a given problem.

Text Book
1.T.K. Manickavasagam Pillai, T.Natarjon, K.S.Ganapathy , Algebra Volume I, 8.V Publications - 2015

Reference Books
I.M.K. Singal & Asha Rani Singal, A [irst course in Real Analysis.

2. S.Arumugam, Sequences & series.
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UNIT-1
duction, Words and Meaning, of Love, I Vv fargall :
Intro . nt of Love, Forms of love-for self, parents, funily,

friend, spouse, community, nation, humanity snd other beings, both for living ad
non-living. &

UNIT 11 |
Love and Systems of Ethical Thought, Love and Compassion and inter relntedness

UNIT-T11
Love in Action at Work in the Business Community, Love in Action in Non-

Governmental Organizations.

Compassion for onesell, cultivating compassion for others. vyl R
i " i”lr] i il.’ ! ) L]
. .

UNIT" V - T ot
Love, compassion, cmpathy, sympathy and non-violence. L UL~

UNIT VI (For Internal Examination only)

Difference between Compassion and Friendship, Teaching, Compassion in Education,

Bools for Reference e Free Press, 1973
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I SEM v ’ ECC 3:1 | QUANTITATIVE APTITUDE I | 22K4ECCM3:1 | Inst, Hrs 0 | Credit3 |

Course Objectives:
To enrich their knowledge and to develop their logical reasoning and thinking ability. Effort has been

made to accommodate fundamental, Mathematical aspeets to instill confidence among students.

e

co Statement
;T :'Th find the solutions for the Problems on Time and Distance.

2 | Tofind the Simple Interest and Compound Interest, .

3 To find the Logarithm ol a given number, 10 evaluate the Area, Volume and Surface

- Arca lor the given problems.
= 4 To understand the Races and Games of Skills, Calendar, Clocks.

8 To find the Probability, Permutations and Combinations for the given problems.
UNIT 1

Pipes and Cisterns — Time and Distance — Problems on Trains.
Sections 16 to 18 of Text Book 1

UNIT 11
Boats and Streams — Alligation or Mixture — Simple Interest — Compound Interest.

Scctions 19 1o 22 of Text Book 1

UNIT 11
Logarithms - Area — Volume and Surface Areas. i = o \\\
- i iy

ﬂi Aug 2ie "

UNIT 1V G £,
Calendar - Heights and Distances — Probability -. e frz. 3‘:‘.. /

Sectiomns 27, 31, 34 of Text Book 1

Sections 23 to 25 of Text Book 1

-... -.F

UNIT v
Trigon ometric Ratios — The Solution of Triangles — Trigonometric Equations — Miscellaneous

Proble ms,
Chapter 10, 11, 12 and 26 of Text Book 2
UNIT W1: APPLICATIONS (Not For Semester Examination)

Text Books

I. Quantitative Aptitude for Competitive Examinations, by R.S.Aggarwal, S.Chand and
Company Litd. RamNagar, New Delhi - 110 055,

2. A Text Book of Solved Problems in Mathematics, by Ravi Prakash, Ajay Kumar, Usha
Giupta. Tata McGraw-Hill Publishing Company, Ltd.,

Referonce Books

L. Quantitative Aptitude for Competitive Examinations, by AbhijitGuha.
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22K5MO8 | Tnst. Hrs 7 | Credit6

| SEMV | covin ABSTRACT ALGEBRA

Course Objectives:
To introduce the concept of Algebra from the basic set theory and functions etc., and to introduce
the concept of group theory and rings.

cCO Statement

Understand the basic concepts of group actions and properties of groups.

2 Find order of an element, understand the various types of group.

3 Analyze Rings to recognize the fields and properties of Ideals

-+ Distinguish the integral domain and Euclidean domain.

5 Express linear transformation of vector space to compute rank and nullity

UNIT I: GROUPS
Introduction — Definition and Examples — Elementary properties of a Group — Equivalent

Definitions of a Group — Permutations Groups — Subgroups — Cyelic Groups.

Chapter 3: Sections 3.0 to 3.6

UNIT II : GROUPS
Order of an element — Cosets and Lagrange’s theorem — Normal Subgroups and Quotient Groups —

[somorphism — Homomorphisms.

Chapter 3 : Sections 3.7 to 3.11

UNIT ITI : RINGS
Definitions and examples — Elementary properties of rings — Isomorphism — Types of Rings —
ldeals — Quotient rings — Maximal prime ideas —

Characteristic of a ring — Subrings
Homo morphism of rings.

Chapter 4 : Sections 4.1 to 4.10

UNIT IV : RINGS
Rings: Field of quotients of an integral domain — Ordered integral domain — Unique factorizajon

domai n (UFD) — Euclidean domain — Every P.LD is a U.F.D - Polynomial Rings — Polynopijal

Rings over U.F.D — Polynomial over Q.
Chapter 4 : Sections 4.11 to 4.18 o
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UNIT V : VECTOR SPACES

Introduction — Definition and examples — Subspaces — Linear Transformation — Span of a set -
Lincar Independence — Basis and Dimension — Rank and Nullity — Matrix of a Linear

Transformation.

Chapter 5 : Sections 5.0 to 5.8

UNIT VI : APPLICATIONS (Not For Semester Examination)
A significant amount of abstract algebra is used in cryptography generally. Group theory has

many applications. One example is in robotics Group Theory application in Robotics, Computer
Vision and Computer Graphics. Error Correcting Codes are used in almost all forms of digital
storage and communication, from DVD players to satellite communication. The theory and practice
of constructing good error correcting codes rely heavily on the abstract notions of finite fields and

veclor spaces and more recently on even deeper and more abstract algebraic concepts like function

fields and algebraic curves.

Text Books
1.S.Arumugam, A.T Issac, Modern Algebra, SCITECH Publications, August 2003 Edition.

Reference Books
I. M.L.Santiago, Modern Algebra.

2. I.N.Herstein. Topics in Algebra.
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l_

SEMV J ©cC _IX__—I__ REAL ANALYSIS 22K5M09 lnst.llrs?l Credit 6 J

Course Objectives:
Enable the students to understand the Real Number system and countable concepts in Real Number.

Provide the idea about the Real Number system. Understand the concepts of Continuity,

Differentiation and Riemann Integrals.

B CO Statement
l Describe the [undamental properties of the Real Numbers that strengthen the Formal
development of Real Analysis
2 Interpret an understanding of the Theory of Limits & Continuity.
- Identify the important operation of differentiation and develop the algebra of
derivatives.
e " Explain Rolle’s theorem, Mean Value theorem, Taylor’s theorem and Maclaurin’s
theorem.
Describe the Riemann integrability and the integral of bounded functions, Darhoux’s
5 theorem, propertics of integrable functions, First Mean Value theorem of Integral
Calculus,

UNIT 1: REAL NUMBERS
The Field axioms — Theorems about Field properties — Order in R —

completeness — some important subset of R — Countable & Uncountable Sets,

Absolule value -

Chapter 1: Sections 1 to 7 and 10 of Text Book 1

NEIGHBOURHOODS AND LIMIT POINTS:
Neighbourhoods — Open Sets — Closed Sets — Limit Points of a set — Closure of a set — Interiorof a

set — Compactness — Connecledness.

Chapter 2 : Scctions 1 to 9

UNIT X1 : LIMITS AND CONTINUITY
Limits - Continuous functions — Types of discontinuities — Algebra of continuous functioyy; —

Bound edness of continuous functions — Intermediate value Theorem — Inverse function theorey, —

Uniform continuity.

Chapter 5 of Text Book | VST
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UNIT T : DERIVATIVES

Derivability and continuity - Algebra of derivatives — Inverse Fundion Theorem for derivatives —
Drarbeing's" Theorem.

Chapter 6: Sections 1 to 5 of Text Book 1

UNIT 1V : MEAN VALUE THEOREMS
Rolle’s Theorem — Lagrange’s Mean Value Theorem — Cauchy’s Mean Value Theorem — Taylor’s

Theorem — Taylor’s Series — Power series expansions of some standard functions — Monotone
Functions.

Chapter 8: Sections 1 to 7 of Text Book 1

UNIT V : REAL VALUED FUNCTIONS OF A SINGLE REAL VARIABLE, RIEMANN
INTEGRABILITY
Riemann Integrability and integral of a bounded function over finite domain — Darboux’s theorem

— Another equivalent definition of Integrability and Integral — conditions for Integrability —
Particular classes of bounded Integrable functions - Properties of Integrable functions — Functions
defined by Definite Integral — Mean Value Theorem of Integral Calculus — Change of variable in
an Integral- Integration by parts.

Chapter 6 of Text Book 2

UNIT 6 : APPLICATIONS (Not For semester Examination)
Tools from analysis are useful in the study of many problems in theoretical computer

science, Real Analysis serves as the basis for Measure theory, Axiomatic probability which filow
to Stochastic Processes.

Text Books
1.M.K,Singhal & Asha Rani Singhal, A First Course in Real Analysis , R. Chand & Co June, 241 3

2. Shanthi Narayan, A Course of Mathematical Analysis. 1964

Reference Books

I. Torm.M.Apostol, Mathematical Analysis ,II Edition.
2. 5.C Malik , Elements of Real Analysis.
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SEM V cCX STATICS 22K5M10 | Inst. Hrs7 | Credit q

Course Objectives: —

The Primary objective of this course is to understand the procedure of Static objects, concepts of
Force, Moment and provide the basic knowledge of Equilibrium of a particle. To analyze Coplanar

forces, Friction and Equilibrium of Strings.

CO Statement

1 Understand the equivalent force systems and finding the resultant of forces and moments

acting at a point on a rigid body.

Analyze parallel forces and moments.

Solve two and three dimensional rigid body static equilibrium forces problem.

Understand the concepts equilibrium of strings under gravity.

h| &| W|

Solve the friction problems by finding the coefficient of friction and angle of friction,

UNIT 1: FORCES ACTING AT A POINT
Resultant and component —parallelogram of forces — triangle of forces - Polygon of forces —

Lami’s theorem conditions of equilibrium of any number of force acting up on a particle (all

section problems)

Chapter 2
PARALLEL FORCES AND MOMENTS.
Parallel forces and Moments-resultant of two like, unlike and unequal parallel forces —resultant

of a number of parallel forces - Equilibrium of three coplanar parallel forces- centre of two

parallel forces.( all sections problems)

Chapter 3: Sections 1 to 6

UNIT 1] : PARALLEL FORCES AND MOMENTS.

Moment of a force- Varigon’s Theorem of moments — moment of a force about an axis.(a|
sections problems).

Chapter 3: sections 7 to 14

COUPLES

Couples — Definitions- couples in parallel planes Theorem- resultant of a couple and a forg
theorexn. (all sections problems).

Chapter 4
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UNIT 111 ; EQUILIBRIUM OF THRER FORCES ACTING ON A RIGID BODY

Rigid body subjected to any three forees- three coplunar forces theorem- two feiponomelr jenl
theorem - problems on parallel forees. (all seetions problems),

Chapter 5: Sections 1 o7

COPLANAR FORCES

Introduction-reduction ol any number of coplanar forees theorem- equation (o the line of actjor
of the resultant- solution ol problems.(sections relnted problems),

Chapter 6: Section 1to 13

UNIT 1V ; EQUILIBRIUM OF STRINGS

Uniform string under the action of gravity- definitions- suspension ol bridges.(sections relnted
problems).

Chapter 11

UNIT V : FRICTION

Experimental results — Statical, Dynamical and limiting fiiction -laws of ffiction — cocflicient of fiiction- exquilibrium
ofa bocly on a rough inclined plane under any force- problems on friction.(sections related problems).

Chapter 7: Sections 1 to13

UNIT VI : APPLICATIONS (Not For semester Examination)
Statics is used in the analysis of structures, for instance in architectural and structural

engineering. Strength of materials is a related ficld of mechanics that relies heavily on the

application of static equilibrium.

Text Books
1. M.K. Venkataraman, Statics, Agasthiar Publication, 18" Edition, 2016

Reference Books —

1.S.Narayanan., Statics. ,:—-: BhgRas 3
2.A.V. Dharmapadham, Statics. /) _!" 01 Ak 20 '.;",;}
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SEMV | Mue 10 | PROGRAMMING IN C++ WITH o A I e

1L _"‘\ i MHE 1:1 | PRACTICALS 22KSMELMI| Inst !-Iirl Credi

Course Objectives:

The prime purpose of C++ programming was to add object orientation to the C programming
language, which is in itself one of the most powerful programming languages. The core of the pure
object-oriented programming is to create an object, in code, that has certain properties and methods.
One of the major design goals for C++ was to support object-oriented programming.

—_—

co Statement
1 Describe the object-oriented programming approach in connection with C++
2 Apply the concepts of object-oriented programming
3 lNlustrate the process of data file manipulations using C++ I
4 Apply virtual and pure virtual function & complex programming situations
S Analyze the difference between the top — down and the bottom — up approach

UNIT I : PRINCIPLES OF OBJECT — ORIENTED PROGRAMMING
Basic concepts of Object Oriented Programming — Benefits of OOP — Object Oriented
Languages.

Chapter 1: Sections 1.5, 1.6, 1.7

BEGINNING WITH C++:

Introduction to C++ - Applications of C++ - A Simple C++ Program — More C++ statements —
An example with class — Structure of C++ program — Creating the source file — Compiling and
Linking.

PRACTICAL PROGRAMS:

Simple C++ Program, Average of Two Numbers, Use of Class.

Chapter 2: Sections 2.1 to 2.8

TOKENS, EXPRESSIONS AND CONTROL STRUCTURES:

Introduction — Tokens — Keywords — Identifiers and Constants — Basic Data Types — User-
Defined Data Types — Derived Data Types — Symbolic Constants — Type Compatibility -
Declaration of Variables — Dynamic Initialization of Variables.

Chapter 3: Sections 3.1 10 3.12

UNIT 11 :-TOKENS, EXPRESSIONS AND CONTROL STRUCTURES
Operators in C++ - Scope Resolution operator — Member dercferencing operators - Memaoy
Management operators ~ Manipulators — Type Cast Operator - Expressions and their types -
Special Arrangement Expressions — Implicit Conversions — Operator overloading — Contny
Structures.

Chapter 3: Sections 3.13 to 3.24

FUNCTTIONS IN C++

Introduction - “The Main Function — Function pratotyping - Call by reference  Return &
referetice - loline Functions — Default Arguments — Const Arguments - Function Overloading

Friend and Viewal Functions - Math Libeary Functions

—
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PRACTICAL PROGRAMS:
Inline Functions, Default Arguments, Constant Arguments, Function Overloading.
Chapter 4: Scetions 4.1 to 4.11

UNIT III : CLASSES AND OBJECTS

Introduction - Specifying a class - Defining Member functions — A C++ program with class —
Making an outside function Inline — Nesting of Member functions — Private Member Functions —
Arrays within a Class — Memory allocation for objects.

PRACTICAL PROGRAMS:

Objects, Member Functions, Class Definition, Outside Function Inline, Private Member Functions,

Arrays within a Class.

Chapter 5: Sections 5.1 to 5.10

UNIT 1V: CLASSES AND OBJECTS

Static Data Members — Static Member Functions — Arrays of objects — Objects as Function
arrangements — Friendly functions — Returning objects — Constant member functions — pointers
to members — local classes.

PRACTICAL PROGRAMS:

Static Date Members, Static Member Functions, Arrays of Objects, Objects as Arguments, Friend
Functions, Local Classes.

Chapter 5: Sections 5.11 to 5.19

UNIT V :OPERATOR OVERLOADING AND TYPE CONVERSIONS

Introduction — Defining Operator Overloading — Overloading Unary Operators — Overloading
Binary Operators — Overloading Binary Operators using friends — M anipulation of Strings using
operators — Rules for Overloading Operators — Type Conversions.

PRACTICAL PROGRAMS:
Overloading Unary Operators, Overloading Binary Operators, Mathematical Operations using Strings,

Data Conversions.
Chapter 7: Sections 7.1 to 7.8

UNIT VI : APPLICATIONS (Not For semester Examination)
The compilers of various programming languages use C and C++ as the backesd

programming language. Because of the fact that it is one of the fastest programming language;,
C++ is widely used in programming telephone switches, routers, and space probes. Variog
embedded systems like medical machines, smart watches, etc. use C++ as the primay
programming language. Large organizations that develop cloud slo.ragc systems and othy
distributed systems also use C++ because it connects very well with the hardware and

compatible with a lot of machines.

Text Book BN ]
1. Object Oriented Programming with C++, E.Balagurusamy,2 ? Edition, Tata McGraw-Hill.

Reference Book o
I. A C omplete Guide to Programming in C+

Bartlett Publishers.

lla Kirch-Prinz & Peter Prinz, Jones and
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L SEMV | MBE 1:2 T_ ASTRONOMY 22KSMELM1:2] Inst. Hrs5 | Credit 5

Course (SEj;ctiws:

Students will investigate and describe the interrelationships between the Earth, Moon and
Sun. Explain Earth's motions in space: rotation and revolution. Model phases of the Moon and
explain the phenomenon that causes the phases. Identify major constellations and explain why
they appear to move across the sky.

CO Statement
1 To understand the properties of Sphere and create the knowledge of diurnal motion.
2 Distinguish between Moming and Evening Stars, know about the perpetual day — dip at

horizon —twilight.

Analyze the laws of refraction and types of Parallax.

Demonstrate the Kepler’s Law to calculate the Kepler’s Equation.

Recognize and understand the Moon and various types of Eclipses.

UNIT 1

Relevant properties of Sphere and formulae in spherical trigonometry (no proof, no problems) —
Celestial sphere and Diurnal Motion — Celestial coordinates — Sidereal time.

Section: 39 to 79

UNIT 11

Morning and Evening Stars — Circumpolar Stars — Diagram of the Celestial Sphere — Zones of Earth

— Perpetual Day — Dip of Horizon — Twilight.
Section: 80 to 90, 106 to 116.

UNIT 111
Refraction — Laws of Refraction — Tangent formula — Cassini’s formula — Horizontal Refraction —

Geocentric Parallax — Horizontal Parallax.
Section: 117 to 144

UNIT IV
Kepler’s laws — Verification of 1™ and 2" laws in the case of Earth — Anomalies — Kepler’s Equation

— Seasons — Causes- Kinds of Years.
Section: 146 to 162, 173 to 178.

UNIT V
Moon — Sidereal and Synodic Months — Elongation — Phase of Moen — Eclipses — Umbn and

Penumbra — Lunar and Solar Eclipses — Ecliptic Limits — Maximum and Minimum — Numter of

Eclipses near a node and in a year — Saros.
Section: 229 10 241, 256 to 275.
UNIT VI: APPLICATIONS (Not For Semester Examination)

Astron omy has been used to measure time, mark the seasons, and navigate the vast oceans.
Text BRooks

I. S Kumaravel and Susheela Kumaravel, “Astronomy”, gt Edition, SKV Publications, 200}
Reference Books

l. G V Ramachandran, “Text Book of }trnnﬂmy", Mission Press, Palayamkottai, 1965.
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SEMY | MBE Lt PROBABILITY AND | N ]
L 1 ] MBE 1:1 I STATISTICS 22KSMELMI1S:1| Inst. Hrs 5 Cred:l—:‘:_l

Course Objectives:

Objective probability refers to the chances or the odds that an event will occur based on the |
analysis of concrete measures rather than hunches or guesswork. Each measure is a recorded
observation, a hard fact, or part of a long history of collected data. The probability theory is very
much helpful for making prediction. Estimates and predictions form an important part of research l
investigation. With the help of statistical methods, we make estimates for the further analysis. Thus,
statistical methods are largely dependent on the theory of probability.

Cco Statement
1 Understand the basic concepts of probability.
2 Recognize the importance of probability distribution of random variables and to know the

probability of distribution functions.

Establish the central tendency and theorems on moment generating functions.

Discover the concepts of correlation and regression, applying the correlation and regression
in real life situations.

Describe the Binomial, Poisson, Normal distributions and determine their properties, |
moment generating functions. |

da | U

¥ ]

UNIT I: THEORY OF PROBABILIY

Axiomatic approach to Probability - Probability Mathematical Notion-Multiplication law of pnbability
- Baye’s theorem - Geometric probability.

Chapter 4: Sections 4.5 to 4.9 (Including sub heading)

UNIT II: RANDOM VARIABLE DISTRIBUTION FUNCTION

Random variables — Distribution functions — Discrete & Continuous Random Variables — Prbability
mass & density functions — Joint probability distribution functions and problems based :n these

distributions.
Chapter 5: Sections 5.1 to 5.5.5 (Including sub heading)

UNIT III: MATHEMATICAL EXPECTATION AND GENERATING FUNCTION

Mathematical Fxpectation — Expectation of function of a random variable-Addition therem of
expectation-Multiplication theorem of expectation-Expectation of a linear combination of pandom
variables — Covariance-Variance of linear combination of random variables-Moment of ijwvariate
probability distributions-conditional expectation and conditional variance -Moment gnerating
functions — Theorems on Moment generating functions.

Chapter 6: Sections 6.1 to 6.10.3 (Including Sub — Headings)

MEASURE OF DISPERSION, SKEWNESS AND KURTOSIS

Mome nis —Relation between moment about mean in terms of moment about any point

Chapter 3: Sections 3.9 (Including sub heading).
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UNIT 1V: CORRELATION AND REGRESSION

Bivariate Distribution Comelation — Scatter Diagram — Karl Pearson Coeflicient of mm:laﬁ(?n - Calcullzﬁon of the
Comelation: Coefficient for a Bivriate Frequence Distribution — Probability Eror of Correlation Coefficient — Rank
Cormelation.

Chapter 10: Sections 10.1 to 10.7.4 (Including sub heading)
UNITV : THEORETICAL DISCRETE DISTRIBUTION

Binomial, Poisson distributions — Moment generating functions of these distributions — Additive

Properties of these distributions — Recurrence relations for the moments about origin, and mean for the
Binomial, Poisson distributions .

Chapter 7 : Sections 7.2 to 7.2.7,7.2.10,7.3 to 7.3.5, 7.3.8 (Include Sub Heading)
THEORETICAL CONTINOUS DISTRIBUTION

Normal Distribution — Normal distribution as a limiting form of Binomial Distribution — Chief
Characteristics of the Normal Distribution and Normal Probability Curve.

Chapter 8: Sections 8.2,8.2.2

UNIT VI : APPLICATIONS (Not For semester Examination)

Statistics and probability are important domains in the scientific world, having many applications in
various fields, such as engineering, reliability, medicine, biology, economics, physics, and not only,
probability laws providing an estimated image of the world we live in. In the weather forecast, spc:rts
and gaming strategies, buying or selling insurance, online shopping, and online games, determining
blood groups, and analyzing political strategies.
Text Book

1. Fundamentals of Mathematical Statistics by Gupta.S.C & Kapoor, V.K Published by Sultan

Chand & sons ,New Delhi -2000 Edition

Reference Books

1.Practical Statistics — Thambidurai .P — Rainbow Publishers — CBE (1991)

2.Probability and Statistics — A.Singaravelu — A.R.Publications — 2002

CO — PO Mapping for: Probability And Statistics Code : 22KSMELM1S: |
[CO/PQ | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POII
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rngV MBE 1:2 ASTRONOMY 22KSMELM1S:2] Inst. Hrs5 | Cwedit 5

Course Objectives:
Students will investigate and describe the interrelationships between the Earth, Moon and

Sun. Explain Earth’s motions in space: rotation and revolution. Model phases of the Moon and
explain the phenomenon that causes the phases. Identify major constellations and explain why
they appear to move across the sky.

Cco Statement

1 To understand the properties of Sphere and create the knowledge of diurnal motion.

e

2 Distinguish between Moming and Evening Stars, know about the perpetual day — dip at
: horizon — twilight.

3 Analyze the laws of refraction and types of Parallax.
]
1 Demonstrate the Kepler’s Law to calculate the Kepler’s Equation.
> Recognize and understand the Moon and various types of Eclipses.
UNIT I

Relevant properties of Sphere and formulae in spherical trigonometry (no proof, no problems)
' Celestial sphere and Diurnal Motion — Celestial coordinates — Sidereal time.
Section: 39 to 79

UNIT 11
Moming and Evening Stars — Circumpolar Stars — Diagram of the Celestial Sphere — Zones of Earth

— Perpetual Day — Dip of Horizon — Twilight.
' Section: 80 to 90, 106 to 116.

UNIT 111
Refraction — Laws of Refraction — Tangent formula — Cassini’s formula — Horizontal Refraclion —

Geocentric Parallax — Horizontal Parallax.
Section: 117 to 144

UNIT 1V
Kepler’s laws — Verification of 1* and 2™ laws in the case of Earth — Anomalies — Kepler’s Equation

| — Seasons — Causes- Kinds of Years.
Section: 146 to 162, 173 to 178.

l
UNIT V
Moon — Sidereal and Synodic Months — Elongation — Phase of Moon — Eclipses — Umbn and

Penumbra — Lunar and Solar Eclipses — Ecliptic Limits — Maximum and Minimum — Number of

' Eclipses near a node and in a year — Saros.
Section: 229 to 241, 256 to 275.
UNIT VI: APPLICATIONS (Not For Semester Examination)

Astron omy has been used to measure time, mark the seasons, and navigate the vast oceans,
Text Books
‘ |. S Kumaravel and Susheela Kumaravel, “Astronomy”, 8" Edition, SKV Publications, 20( .

' Referesnce Books
I. G V Ramachandran, “Text Bﬂ{ﬁk ofAstrn)v]'@w". Mission Press, Palayamkottai, 1965.
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CO —~ PO Mapping for: Astronomy Code: 22KSMELM1S:2
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | POG | POT [ POS | PO9 | POIO
Cco1 3 3 2 3
i
co2 1] 3 I 2 i
co3 3 I 2 '
CO4q | | 2 7
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,_SEMV SBEC 2 :1 BUSINESS MATHEMATICS 22K5SBEC2:| | Inst Hrs2 ”creuim'

CO Statement

Understanding the properties of ratio

(=

Calculate percentage problems

Solve simple and compound interest

Analyzing the discount value

th| &| W W

Applying rules and solve profit and loss B

UNIT I : COMMERCIAL ARITHMETIC
Ratio and properties
Unit 1: Section 1 -1

UNIT II : COMMERCIAL ARITHMETIC
Percentage
Unit 1: Section I -2

UNIT III : COMMERCIAL ARITHMETIC
Simple and compound interest
Unit 1: Section I -3

UNIT 1V : COMMERCIAL ARITHMETIC
Present value and discount.
Unit 1; Section I — 4

UNIT V : COMMERCIAL ARITHMETIC
Profit and loss
Unit 1: Section [ -6

UNIT VI : APPLICATIONS (Not for Semester Examination)
In real life business mathematics calculations help in understand various business problems. Like

calculation of ratio and properties, percentage, simple and compound interest. In this way your
quantitative analytical skills are also improved.

Text Books:
I.  Business Mathematics — Sharma Mittal, Published by Pragati Prakashan, P.Box No,62,

Begum Bridge Meerut, U.P.

Refere nce Books:
I. Business Mathematics, Alem Hailu (Author), Noah (Editor).
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CO - PO Mapping for : Business Mathematics Code: 22KSSBEC21|
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | POs PO7 | PO8 POY | PO
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CO2 2 Z 3 %
CO3 2 3 2 1
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"SEMV |SBEC2:2| COMBINATORICS 22K5SBEC2:2 | Inst. Hrs 2 | Credit 2

Course Objectives:

This course will give students the combinatorial tools to model and analyze practical problems in
various areas. Students will be able to identify, formulate, and solve problems in Mathematics. The
course will teach students how to understand and deal with enumerative problems.

CoO Statement
1 To observe the permutation and combinations. N
2 To Applying mathematical induction theorem.
3 Analyzing several methods such as principle of inclusion-exclusion.
4 Establish the generating function and solved problems.
5 Produce exponential genleraiing function and solved problems

UNIT1:

Fundamental Principle of counting- Permutations - combinations- The binomial theorem-
Multinomial theorem,
Chapter 3: Section 3.1 to 3.25

UNIT I1 :
Well ordering principle — Mathematical induction.
Chapter 3: Section 3.27 to 3.41.

UNIT I1I :

The pigeon hole principle- The principle of inclusion and exclusion.

Chapter 3: Section 3.43 to 3.60. e j"_-_-'T’-_——-— =

UNIT IV : ST
Generating functions e 01 AUG ?3’\\
Chap ter 3: Section 3.71 to 3.92. W W i)
UNIT V : D
The exponential generating function Ry

Chap ter 3: Section 3.109 to 3.117.

UNIT VI : APPLICATIONS (Not for Semester Examinations)
Combinations is a stream of mathematics that concern the study of permutations and
combinations, enumerations of the sets of elements, It is frequendly used in computer science to

derives the formulas and it is used for the estimation of the analysis of the algorithms.
Text Books:

1. Discrete Mathematics- G. Ramesh, C.Ganasamoorthy, Hi-Tech publications, 22, North

Ramalinga street, Mayilduthurai.

Reference Books:

I. Discrete Mathematics — K.Sankar for a University Indian publisher.
1 P
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CO - PO Mapping for: Combinatorics Code : 22KSSBEC2:2

CO/PO | PO1 [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 { Poﬂii
- coi |2 1 2 B
Cco2 2 2 3 2 )
Co3 |2 3 2 !
CO4 1 2 2 ]
_COS 2 3 1 1

3 - High, 2 - Medium, 1 — Low
Vwé,;ﬁj
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Course Objectives:

Simulation can be used to predict the performance of an existing or planned system and o
compare alternative solutions for a particular design problem. Another important goal of
simulation in manufacturing systems is to quantify system performance,

Cco Statement
1 Undualund the simulate different I'Ld[ life pr::bdbjhﬂut, 'muanon' ]
2 ‘:‘.’.!E*.“J".'& generation of random numhi.r‘s  using Monte- C arln wmulalmn technique
3 | Evaluating & *.lmulalmn ul mvullnry pmh!t,mt. ) o
4 Andlyzmb tht, wnulalmn n of queuing situations dl‘]d Emd the Up:mml mlutmn" ]
5 | Solve the md!ﬂt(.-l"ldﬂ(:(, ¢ problem, . -
UNIT I :

Introduction-Process of simulation- Simulation models — Even type simulation,
Chapter 22: Sections: 22.1,22.3 to 22.5

UNIT II :
Generation of random numbers — Monte - Carlo simulation.

Chapter 22: Sections: 22.6, 22.7.

UNIT IIT :
Simulation of inventory problems.

Chapter 22: Section: 22.8

UNIT IV :

Simulation of a queuing system.
Chapter 22: Section: 22.9
UNIT YV :

Simulation of maintance prolems.

Chapter 22: Section: 22.10
UNIT VI : APPLICATIONS (Not For Semester Examination)

Operatio ns sesearch in an applied science and is widely used in current scientific knowledge and rathematical
methods to solve practical problems in modern management. Introduces application of optimizatin toolbox in
simulaticon of modern management and gains much better effects,

Text Bogks:
I. Operations Research- Kanti Swarup , 1.5 Gupta, Man Mohan sultan Chand & Sons.

Referenee Books:

2. Resaurce Management T echnique- Prof. V. Sundaresan, Prof, K.$ Ganapathy Subramanian, Fo f

K.Gaanesan,

_.c"l 5
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CO - PO Mapping for: SIMULATION TECHINQUES Code: 22KS5SBEC3:|

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POID
CO1 2 1 2 2
CcO2 2 2 3 7
CO3 2 3 2 1
CO4 1 2 2 1
COs5 2 3 ] 1

3 —High, 2 - Medium, 1 - Low
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{ " ) CRYPTOGRAPHY AND . "
SEM vV SBEC3:2 NETWORK SECURITY 22KSSBEC3:2| Inst Hrs 0 Credit2

Course Objectives:
To lcarn about how to maintain the Confidentiality, Integrity and Availability of a Data. To understa

various protocols for Network Security to protect against the Threats in the Networks.

CO Statement

I To Understanding the Basic knowledge about Mechanism.

To classify the techniques of Symmetric Ciphers.

To analyze the variance about the Public key encryption and Hash functions.

To justify the codes of Authentication.

NEYSEEY

To construct the encapsulating security payload.

UNITI- INTRODUCTION

Introduction — Services Mechanism and Attacks — The OS Security Architecture — A Model -
Network Security — Internet and Web Resources Techniques.

Chapter 1: 1.1, 1.2, 1.5, 1.6

UNIT 11 - SYMMETRIC CIPHERS

Classical Encryption techniques — Symmetric cipher model — Substitution techniques - Transjosition
techniques

Chapter : 2 section—2.1,2.2,23
UNI'T I - PUBLIC KEY ENCRYPTION AND HASH FUNCTIONS

Introduction to number theory — Prime number —Fermats and Eulers theorems — The Chinese
rema inder theorem

Chapter :8 section-8.1,8.2,8.4
UNI'T 1V - MESSAGE AUTHENTICATION AND HASH FUNCTIONS

Message Authentication Codes - Hash functions

Chapyter : 11 seetion —11.3,11.4 TR T e
UNI'T V- IP SECURITY i
Auth entication Header — Encapsulating security payload : LR VTS T S 0

Chapyter :16 seetion 16.3 ,16.4 ROt =
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Text Books: o
' . SR ia
L. Cryptography and Network Security Principles and Practices, Fourth Edition. By Wi

Stallings. Publisher: Prentice Hall.

Reference Books:

1. Cryptography and Network Security, S.Bosc and P. Vijayakumar.

CO-PO Mapping for: CRYPTOGRAPHY AND NETWORK SECURITY Code: 22K5SBEC3: 2

CO/PO | PO1 | PO2 | PO3 [ PO4 | PO5 | POG | PO7 | PO8 | PO9 | POID
CO1 2 2 3 B
CcO2 2 1 3 2 I 2 )
CO3 I 3 2 3 2
CO4 2 3 3 | I
CO5 2 2

3 —High, 2 - Medium, 1 - Low
Ve.&z'jh'ec,f
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T . ] DATAANALYSISAND | Lo ccnoon,
SEM \i:-.m-,(: 3:. 3._|_ MARKETING RESEARCH | 12KSSBEC3:3

Inst Hrs 0 [ Credit 2 {
—

Course Objectives:
By the end of this course, students will be able to: Gather sufficient relevant data, conduct data

analytics using scientific methods, and make appropriate and powerful connections between
quantitative analysis and real-world problems. The course prepares students in both how to identify
and how to obtain appropriate marketing information for strategic and tactical marketing decisions.
In addition, the course seeks to develop students' analytical skills and critical thinking to properly

interpret the results of a marketing research exercise.

CO Statement
1 Students will demonstrate proficiency with statistical analysis of data. ]
2 Students will develop the ability to build and assess data-based models
3 To define the basic concepts related to marketing research.
4 To explain the concepts about contemporary marketing research
5 To interpret development of marketing research.

UNIT : 1 THE ANALYSIS OF VARIANCE

Introduction- The one way Layout- Normal Theory: The F test — The problem of Multiple comparis
A Nonparametric method — The Kruskan — Wallis Test. The two way layout — Additive paranetriza
Normal theory for the two way layout — Randomized block designs — A Nonparametrc met

Friedman’s test concluding remarks — Problems.
Sections : 12 — 12.5 (Refer Text Book 1)
UNIT : II THE ANALYSIS OF CATEGORICAL DATA

Introduction — Fisher’s Exact Test — The Chi-square test of homogeneity — The Chi-Sqare t
independence — Matched — Pairs Designs — Odds Ratios — Concluding remarks — Problems.

Sections: 13 — 13.8 (Refer Text Book 1)

UNIT —IIT AN INTRODUCTION TO MARKETING RESEARCH
Chapter : 1 (Refer Text Book 2)

UNIT -1V

Defining the Research Designs and controlling Research Errors.

Chapt er : 2 (Refer Text Book 2) -
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UNIT -V
Qualitative Rescarch and observation .

Chapter : 6 (Refer Text Book 2)

H O H D O

UNIT VI - APPLICATIONS (Not for Semester Examination)
Data analytics can be applied to help in improving Transportation Systems and intelligence around them. e
The broad areas of applications of marketing research are product, distribution, pricing, advertising, aé.c
promotion, sales, and market, etc,
Text Books:

1. Mathematical Statistics and Data Analysis — John A.Rice, University of California, Berkeley,

Edition.

?J Ly q’.‘

2. An Introduction to Marketing Research- Scott M.Smith, James Passey Professor of Marketies
Founder, Qualtrics. Gerald S.Albaum, Emeritus Professor of Marketing University of New Mex:c&_

Reference Books: &
1. Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Da@_

EMC Education Services.

CO - PO Mapping for: DATA ANALYSIS AND MARKETING RESEARCH
Code : 22K5SBEC3:3

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 [ PO6 | PO7 | POS | PO9 | POLY
CO1 2 2 1 2

CcO2 I 2 2 3 2 [

CO3 2 1 2 2 1

CcCO4 3 1 3 2 )

CcOs5 2 3 2 2 I

3 - High, 2 — Medium, 1 — Low
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SOFT SKILLS DEVELOPMENT Credit: 2

COURSE OBJECTIVES:

excellence in both personal and professional life,

Today’s world is all about relationship, communication and presenting onesclf, one’s ideas and the
company in the most positive and impactful way. This course intends to enable students to achicve

e

e R e L e A e ST AN i o T L U T e A Gy PSR B A B S
U0 0IT et R i P L AR U 33 £ D0

LR
A E

On the successful completion of the coufse, the students will be able to

CO1 — Help the students to understand themselves

CO2 - Identify the ways to improve relationships

CO3 — Have an introduction to art of speaking and listening,

CO4 — Develop Confidence with correct body language

CO5 — Manage stress.

UNIT I

Know Thyself/ Understanding Self ‘
Importance of soft skills. How to Practice soft skill? Self discovery- Importance of knowing

yourself. Process of knowing yourself. SWOT Analysis. Benefits of positive attitude. Ways to
kelp you develop positive attitude. Steps to overcome negative attitude,

_UNIT 11

Interpersonal Skills/ Understanding Oihﬁ.{f‘_ ) . g W
Skills needed for teamworlk. Characterigtics of effective team. 7 Role of a team leader. 1. Nine

persons 2 successful team should have. iGroups — Definition, Why_arc,groups formcd?'Typcs of
group, Stages of group development. Group cohesiveness —Definition, factors influencing group
cohzsiveness.

OUNIT 11

Communication Skills / Communication with others: . . o
A1t of speakin g: Tips for effective communication, Conversation TIPS, Points to be kept in mind

while communicating with others. Barriers to communication. . o )
At of listening: Meaning of Listening, Benefits/ advantapges of active listening, Kinds of

listening. Poor- Listening habits.
UNIT 1V
Corporate Skills / Working with Others:




. ¢
o |
Develop Confiderice with correct body language 7
c

ips fo, ¢
order to get respect from others, Mobile Phun;ﬁ

Bencfits of ctiquette. Tips lo "
professional etiquette. Manners to be followed i

ctiquettes to be followed. Annoying office habits.

C
UNIT V | ' -
f‘?;gnfgrsxitrfiting a CV.Do’s and Don'ts in Writing a Lo PD’S AN Dobn’tsf-‘u_?;-'::-le ?It"l?ndi"g an @
Interview. Essentials clements of a Group Discussion. Etiquettes to be fo W“’:‘ - Groyp ,
discussion. Tips for managing stress. "o = -

TEXT BOOKS: .

Alex K. (2012) Soft Skills - Know Yourself & Know the World, S.Chand & Company
LTD, Ram Nagar, New Delhi- 110 055.

REFERENCE BOOKS: S

(1) Developing the leader within you John ¢ Maxwell - .

(if) Good to Great by Jim Collins a

(iii) The seven habits of highly effective people Stephen Covey
(iv) Emotional Intelligence Daniel Goleman
(v) You can win Shiv Khera

(vi) Principle centred leadership Stephen Covey

O 0D & &6 & & v »
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SEMVI | CCXI [ GRAPH THEORY LAKOMIL | lust. Hes 6 | Credit §

Course Objectives:
Graph Theory is an integral part of Disercte Mathematics.  In this course we teach basic

definitions in Graph Theory such as degree of a vertes, Subgraphs, Line Graphs, Total Ciraphs,

 Connected Graphs, Bipartite Graphs, Eulerian Graphs, Hamiltonian Graphs and Planae Geaphs

' coloring. Students will gain theoretical and practical experience through exercises,
| €0 | ) Statement
|1 [ Reason from defimitions to construct Mathematical prool.
: Determine whether Graphs are Hamiltonian or Bulerian.
3 Solve problems involving vertex connectivity and edge connectivity.
! Analyze the various planar graphs such as Kuratowski's first graph and Kuratowski's
second graph.
; 5 Understand the various matrix representation of a graph such us incidence matrix,
adjacency matrix and circuit matrix,

UNIT I: GRAPHS
Introduction — Graphs, Finite and Null Graphs — Degree of a Vertex ~ Isomorphism — Complete

graphs — Subgraphs, Spanning and Induced subgraphs - Degree sequences and Partitions — Line

eraphs and Total graphs.

Chapter 1: Sections 1.1 to 1.8

PATHS AND CYCLES
Introduction — Walks. Paths and Cycles — Connected graphs, Disconnected graphs and Comporen ts

— Bipartite graphs — Operations on graphs.

Chapter 2: Sections 2.1 to 2.5

UNIT X1

: EULERIAN AND HAMILTONIAN GRAPHS

Introduction — The Konigsberg Bridge Problem — Eulerian graphs - Characterization of Eulyjgsn

eraphs — Hamiltonian graphs — Properties of Hamiltomian graphs — The Travelling Salespaan

problerm — Applications.

Chapter 3: Scctions 3.1 to 3.8
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TREES

Introduction — Cutvertices, Bridges and Blocks — Trees — Properties of Trees — Distances, Centres
and Centroids — Forests - Vertex Arboricity and Edge Arboricity — Rooted and Binary Trees —
Spanning Trees — Fundamental Cycles,

Chapter 4: Sections 4.1 to 4.11

UNIT 111 ; CUTSETS AND CONNECTIVITY .
Introduction — Cutsets — Properties of Cutsets — Fundamental Cutsets — Connectivity — Separability
— Whitney's Inequality — Menger’s theorem.

Chapter 5: Sections 5.1 to 5.8

UNIT 1V : PLANAR GRAPHS

Introduction — Planar Graphs — Kuratowski’s Two Nonplanar graphs — Different Representations of
a Planar Graph — Detection of P
Chapter 6: Sections 6.1 to 6.6
UNIT V : MATRIX REPRESENTATION

Introduction — Incidmt:eMatrix—AdjmyMah-bc—Cy\:!e Matrix—Rank of a Matrix — Cutset Matrix.
Chapter 7: Sections 7.1 to 7.6

GRAPH COLORING

Introduction — Chromatic Number — Chromatic Polynomial,

Chapter 8: Sections 8.1 to 8.3

UNIT VI : APPLICATIONS (Not For semester Examination)

lanarity — Geometric Dual of a Planar graph.

The graph coloring problem has huge number of applications like making schedule, Mobile Rad io
frequency assignment, Traffic control. The applications of planar graphs occur naturally such as
designing and structuring complex radio electronic circuits, Railway maps, and chemical molecy|es.
Text Book

1. V.R Kulli, College Graph Theory, Vishwa International Publications, 2012,

Reference Books

I. F.Harary, Graph Theory ,Narosa Publishing House ,New Delhi,
2. S.A. Choudum, Graph Theory, MacMillan India Ltd- NewDelhi-Madras

Veglie d —
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Course Objectives:

The primary objective of this course is to unde

rstand the notion of Complex Variable and Analytical

Function, introduce Bilinear Transformation, Complex Integration leading to Higher Derivatives.
Series expansion leading to Taylor’s series and Laurent’s series, Calculus of Residues and its related
theorems.
o
co Statement
Interpret the functions of complex variable, understand the significance of
1 differentiability, Cauchy’s Riemann equations analyticity of complex function and
conformal mapping.
2 Analyze the elementary equations, Bilinear transformations, cross ratio and some
special bilinear transformation.
3 Describe various transformations in a complex plane with mapping.
4 Express the role of Cauchy’s theorem and Cauchy’s integral formula. -
5 Evaluate series expansions of Analytical functions, classify the nature of singularity,
poles, residues and evaluate the definite integrals.

UNIT I1: ANALYTIC F UNCTIONS

Functions of a Complex variable — Limits — Theorems on Limits — Continuous functions —

Differentiability — Cauchy —

Riemann equations ~ Analytic functions — Harmonic functions,

Conformal Mapping.
Chapter 2: Section 2.1 to 2.9

UNIT 1I : BILINEAR TRANSFORMATIONS

Elementary Transformations — Bilinear Transformations — Cross Ratio — Fixed points of Bilizear

Transformation — Some Special bilinear Transformations.

Chapter 3: Sections 3.1 to 3.5

UNIT XII : COMPLEX INTEGRATION
Definite Integral — Cauchy’s Theorem — Cauchy’s Integral Formula — Higher Derivatives,

Chapter 6: Sections 6.1 to 6.4

UNITIYV :SERIES EXPANSIONS
Taylor™s Series — Laurent’s Series — Zeros of an Analytic Function — Singularities,

Chapter 7: Sections 7.1 to 7.4
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UNIT V: CALCULUS OF RESIDUES
Residues — Cauchy’s Residue Theorem — Evaluation of Definite Integrals.

Chapter 8: Sections 8.1 to 8.3

UNIT VI : APPLICATIONS (Not for semester Examination)

The application of Complex Analysis in real value problem include, Propogation of
acoustic waves relevant for the design of Jet Engineers, Analog Electronic Design, Impedance in
modeled as a complex value in AC circuits such as audio amplifiers, Application in Neuroscience

and Economics.

Text Book
I.S.Arumugam, A.Thangapandi Issac, A.Somasundaram, Complex Analysis, Scitech Publications,

Copy Right 2014.

Books for Reference
I'P.P Gupta, Complex Variables, Kedarnath & Ramnath — Meerut -Delhi
2. Sharma, Functions of a Complex variable, Krishna Prakasan Mandir

3.T.K.M Pillai & others, Complex Analysis, Anantha Book Depot, Madras
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DYNAMICS 22K6M13 | Inst. Hrs 7 | Credit5 J

j SEM VI CC X111

Course Objectives: : i
To provide the basic knowledge of equilibrium of a particle. To develop a working

knowledge to handle practical problems. To enable the students to understand the projectiles,

Impulsive forces and simple Harmonic motions, Learn Motion under the action of central forces.

[ co Statement |
1 Understand the basic concepts of types of velocity and acceleration.
2 To find the equations of motion in various coordinates such as polar coordinates, pedal
coordinates..

Analyze the concepts of simple harmonic motion and using solve the related problems.

Describe projectiles and solve the problems relating to the motion of the projectile in the

absence of air resistance.
5 Understand the concepts of impulsive forces and principle of conservation of momentum.

UNIT 1: KINEMATICS
Angular Velocity, Relative Velocity, Change of velocity and Acceleration

Chapter 3: Sections 3.11 to 3.32

MOTION IN A CIRCLE
Differentiation of a vector — Components of Tangential and Normal Accelerations

Chapter 9 : Sections 9.1 to 9.2

MOTION UNDER THE ACTION OF CENTRAL FORCES
Velocity and Acceleration in polar Co-ordinates.

Chapterll: Sections 11.1 to 11.2

UNIT II : MOTION UNDER THE ACTION OF CENTRAL FORCES

Equations of motion in polar coordinates - Equiangular Spiral — Motion under a central force.

central orbit — Differential equation of central orbits in Polar and Pedal Co-ordinates - Velocitig

in a central orbit — Given the central orbit to find the law of force.
Chapter 11: Sections 11.3 to 11.11

.. |I1I\,
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UNIT III : SIMPLE HARMONIC MOTION

Introduction — Simple Harmonic Motion in a straight line - Composition of two Simple
Harmonic Motions - Simple Pendulum - Equivalent Simple pendulum — The Secconds
Pendulum — Loss or Gain in the number of Oscillations made by a Pendulum.

Chapter 10: Sections 10.1 to 10.7, 10.12 to 10.16

UNIT 1V : PROJECTILES
Introduction — Definitions — Path of a Projectile - Characteristics of the Motion of a Projectile -
Maximum Height reached, Range, Time of Flight — Projectile up / down an inclined plane.

Chapter 6: Section 6.1 to 6.15

UNIT V : IMPULSIVE FORCES

Impulse — Impulsive Force — Impact of two bodies — Loss of Kinetic Energy in impact —
Examples of Impact

Chapter 7

COLLISION OF ELASTIC BODIES

Introduction — Principle of Conversation of Momentum - Direct & Oblique Impact of two
smooth spheres — Loss of Kinetic Energy duc to Direct Impact and Oblique Impact —
Compression and Restitution — Impact of a particle on a rough plane.

Chapter 8

UNIT VI: APPLICATIONS
The real life applications of Dynamics include Simulation examples of real engineering

systems, Applications to vehicle dynamics, Three-dimensional motion of rigid bodies, wih

emphasis on gyroscopic effects, Transfer functions for linearized dynamic systems, Active

control of dynamic systems.

Text Books
. A Text Book of Dynamics by M.K. Venkataraman Published by Agasthiar Publications

17" Edition, July 2015

T TR Y
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Course Objectives:

To prepare the students for coding through congruence. To highlight the facts in the world of
numbers,

CO Statement

1 To find the quotients and remainders from integer division.

2 To understand the concepts of named theorems.

3 To understand the definitions of congruence and residue classes.

4 To analyze Chinese remainder theorem and use to solve polynomial congruence

5 To construct the d (n) and o (n) and also discuss about the Arithmetic functions

UNIT 1:
BASIS REPRESENTATION

Principle of Mathematical Induction — The Basis representation Theorem.
Chapter 1 : Sections 1.1 s 1.2

THE FUNDAMENTAL THEOREM OF ARITHMETIC

Euclid’s Division Lemma — Divisibility — The Linear Diophantine Equation — The
Theorem of Arithmetic.

Fundamenial

Chapter 2: Sections 2.1 to 2.4

UNIT X1 : COMBINATORIAL AND COMPUTATIONAL NUMBER THEORY
Permutations and Combinations — Fermat’s Little Theorem — Wilson’s Theorem — Generating

Functions.

Chapter 3: Sections 3.1 to 3.4

UNIT I'Tl : FUNDAMENTALS OF CONGRUENCES

Basic Properties of Congruences - Residue Systems.

Chapter 4: Scctions 4.1 to 4.2

SOLVING CONGRUENCES

Linear Congruences — The Theorems of Fermat and Wilson Revisited.

Chapter 5 : Sections 5.1 to 5.2
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UNIT IV : SOLVING CONGRUENCES
The Chinese Remainder Theorem — Polynomial Congruences.
Chapter 5: Sections 5.3 to 5.4

ARITHMETIC FUNCTIONS
Combinaotrial Study of ¢ (n).
Chapter 6 : Section 6.1

UNIT V : ARITHMETIC FUNCTIONS
Formulae for d (n) and o (n) — Multiplicative Arithmetic Functions — The Mobius Inversion

Formula.

Chapter 6: Sections 6.2 to 6.4

UNIT VI : APPLICATIONS
Applications of Number theory in Science , Biology , Physics , Computer Science and in
Cryptography

Text Books
1. Number Theory by George E.Andrews, Hindustan Publishing Corporation — 1984, Edition.

Reference Books

1. Basic Number Theory by S.B.Malik, Vikas Publishing House Pvt. Ltd.,
2. A First Course Theory of Numbers by K.C.Chowdhury. Asian Books Pvt. Ltd., 1 Edition
(2004)
veseliad
e }LL-'G;?{EH 2
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2

fundamental mathematical concepts and

Course Objectives:

Mathematical Modeling courses provide rigorous instruction in
skills presented in the context of real world applications. The purpose of modeling is to Increase oul |
understanding of the world, the validity of a model rests not only on its fit to empirical observations, but |
also on its ability to extrapolate to situations or data beyond those originally described in the meodel.

STATEMENT
Describe the mathematical modeling through ordinary differential

cO
equation of first order.

equations of first

Discuss the mathematical modeling through system of ordinary differential
2 order.

Determine the mathematical modeling through system of ordinary different
3 |second order.

Interpret mathematical modeling through differential equations.

ial equations of

Develop mathematical modeling through graphs.

UNIT I : MATHEMATICAL MODELLING THROUGH ORDINARY DIFFERENTIAL EQUATIONS OF

FIRST ORDER )
Mathematical modelling through ordinary differential equations of first order - Linear Growth and Decay
Compartment Models — Mathematical Modeling in

Models - Non — Linear Growth and Decay Models —
Dynamics through ordinary differential equations of first order - Mathematical Modelling in Geometrical

Problems through ordinary differential equations of first order .

Chapter 2 :Section 2.1 t0 2.6

UNIT XI: MATHEMATICAL MODELLING THROUGH ORDINARY DIFFERENTIAL EQUATIONS OF
FIRST ORDER

Mathematical Modelling in Population Dynamics- Mathematical Modelling of Epidemics through sysen of

ordinary differential equations of first order - Compartment Models through system of ordinary diffecntial

equations - Mathematical Modelling in economics through system of ordinary differential equations of first

order — Mathematical Models in Medicine, Arms Race Battles and Intemational Trade in terms of sysen of

ordinary differential equations — Mathematical Modelling in Dynamics through system of odinary

differential equations of first order.

Chapter 3: Sections 3.1 to 3.6

UNIT 1l : MATHEMATICAL MODELLING THROUGH ORDINARY DIFFERENTIAL EQUATIO)s OF
SECOND ORDER

Mathematical Modelling of Planctary Motions — Mathematical Modelling of Circular Motion and Mot ion
of Satcllites — Mathematical Modelling through Linear Differential Equations of Second Orgr
Miscellaneous Mathematical Models through ordinary differential equations of second order..

S

Chapte r 4: Sections 4.1 to 4.4
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UNIT IV : MATHEMATICAL MODELLING THROUGH DIFFERENCE EQUATIONS

The sead Ror mathematical maodeling through difference equations @ some Simple Models - Basic Theory of
Linear Difference Equations with Constant Coeflicients —  Mathematical Maodelling through Difference
Fouations in Economies and Finance Mathematical Modelling through Dittference Equations in  Population
Dynamics and Genetics — Mathematical Modelling through Difference Equations in  Probability Theony
Miscellancous axamples of Mathematical Madelling through difference cquations.

Chapter 3: Sections Nl &5
UNIT v ?II.-\'I‘!IE.\IATI(‘_-\I. MODELLING THROUGH GRAPHS

Sitaations that can be  Modellad through Graphs ~ Mathematical Models in terms of Directed Graphs,
Mathematical Models in terms of Signad Graphs, Mathematical Modelling in terms of Weighted Digraphs
and Mathematical Maodelling in terms of un oriented G raphs,

Chapter 7: Sections 7.1 7.8
UNIT w1 APPLICATIONS (Not for Semester Examination)

}:taﬂxmaticai models are used in the natural science (such as Physics, Biology, Earth Science, Chemistry) and
Engincening ( such as Computer Science , Electrical Engineering) as well as in non — physical systems such as
social seiences ( economics, psychology, political science).

Text Books

1.N.Kapur, Mathematical Modelling, New Age International (P) Limited, Publishers, 1998 Edition.

Reference Books

» .N. Kapur, Mathematical Models in Biology and Medicine, EWP, New Delhi, 1985
- Vimal K Mishra, Mathematical Modelling: Application, Issues and Analysis.
- Sand ecp Banarjee, Mathematical Modelling: Models, Analysis and Applications.

Tad 1 =

CO-PO Mapping for : MATHEMATICAL MODELING Code : 22K6MELM2:2

CO/PO 1 2 3 4 5 6 it 3 9 10

I'C()I 3 1 3 1

;cnz 3 T B s it S

Co3 ' 3 I {2 § |3 T

Co 4 2 1|3 2 1

| cOs ] 1 3 2 3 "l
i S— ]

| .
I-Low, 2. Moderate, 3 - High Correlation

\ e 0 SR
q?_.h df)

pop of VNS



@ KUNTHAVAL NAACCHIYAAR GOVT ARTS COLLEGE(W), AUTONOMOUS, THANAJIVUR - 7

I —_— —_—— -
| SEM v : METHODS IN NUMERICAL e i
| SENYY i MBE X1 I RIS 22KOMELM¥ | nst. Hrs S | Credit 5

Course Objectives:
Fo obtain approximate representative for Numerical results of the problem and to solve the

problems in the field of applicd Mathematics. To introduce the exciting world of programming

to the students through Numerical Methods.

co | - Statement
1 | Tosolve the biseetion, iteration method, false position and Newton Raphson method.
2 | Toestimate the interpolation formula
3 T o evaluate the differentiation and integration using the trapezoidal rule and Simposon’s 1/
= 3 and 3/ § rule
Sy To compute the solutions of linear system, Jacobi and Gauss Seidal method.
= To calculate Runge Kutta method, Adam’s method. To find error estimate for Euler’s
E method and modified Euler's method.

[In all units the values of a root may be calculated upto 3 decimal accuracy only]

UNIT 1: ALGEBRAIC & TRANSCENDENTAL EQUATIONS
Introduction - Bisection Method, Method of False Position, Iteration method. Newton Raphson

Method.

Chapter 2: sections 2.1 to 2.5

UNIT 11 : INTERPOLATION
Intreduction - Finite differences — Forward, Backward & Central differences — symbolic

relations and Separations of symbols - Newton’s forward & backward difference interpolaticn
formulae - Interpolation with unevenly spaced points — Lagrange’s interpolation formula, Dividg
differenices and their Properties — Newton's General interpolating formula.

Chapter 3: Sections 3.1, 3.3,3.3.1-3.3.4, 3.6, 3.9, 3.9.1, 3.10, 3.10.1

UNIT III : NUMERICAL DIFFERENTIATION AND INTEGRATION

Introduction - Numerical Differentiation - Maximum and Minimum values of a Tabulaty
Function - Numerical Integration - Trapezoidal rule & Simpson’s 1/3 Rule and 3/8 Rule .
Theory & problems

Chapter 6: Sections 6.1, 6.2, 6.3, 6.4, 6.4.1,6.4.2 and 6.4.3
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UNITIV: NUMERICAL LINEAR ALGEBRA
Introduction — Triangular Matrices — Solutions of Linear Systems — Direct Methods — Gauss

Elimination Method — Necessity of Pivoting - Gauss Jordan Method - Solutions of Linear
System — Iterative Method,

Chapter 7 : Section 7.1,7.2,7.5,7.5.1,7.5.2, 7.53,7.6

UNITV : NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS
Introduction- Solution by Taylor’s Series — Picard’s Method of Successive Approximations
Euler’s Method Error estimates for the Euler’s Method, Modified Euler’s Method Runge Kutta
2™ &4™ order methods - Predictor — Corrector Methods- Adam’s Moulton Method(Theory and
Problems)

Chapter 8 : Sections 8.1,8.2,8.3,8.4, 85 and 8.6, 8.6.1

UNIT VI : APPLICATION S

Numerical simulation is a powerful tool to solve scientific and engineering problems. It
Plays an important role in many aspects of fundamental research and engineering
applications.The new numerical methods or their new applications lead to important progress in
the related field.

Text Books
. S.5. Sastry, Introductory Methods of Numerical Analysis, Prentice Hall of India
Pvt.Limited, Fifth Edition 2013.

Reference Books

I. M.KC Jain, S.R.K.lyengar & R.K.Jain Numerical Methods for Scientific &
Engineering Computation

2. H.C .Saxena, Finite Differences & Numerical Analysis,
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Course Objectives:

- ; ; . ’ : . . is on
Ihis course will discuss the fundamental concepls in Discrete Mathematics with emphas

their application 10 Computer Science, One of the main aim of logic is to provide rules by which one

can determine whether any particular argument or reasoning is valid.

[ co | Statement
G Explain mathematical logic, which contains statements, notations, equivalence formula
2 _C?—rﬁpulu wﬁiﬁ;@]ﬁplication& disjunctive and conjunctive normal forms.
3 Identify the theory of inference for statement calculus with rules of inference.
4 Identify the predicate for involving quantifiers.
5 Explain Boolean algebra, functions, expression with equivalence of finite state of
machines.

UNIT 1 : MATHEMATICAL LOGIC
Introduction — Statements and Notations — Connectives —
languages — Conditional and Biconditional —

formulae.,

Logical capabilities of programming

well-formed formulae — Tautology and Equivalence

Chapter 1 : Sections 1- 1 and 1-2 to 1-2.9 of text book 1

UNIT II : TAUTOLOGY AND NORMAL FORMS

Duality Law - tautological Implications — Formulae with distinct truth tables — Functionally
complete sets of connectives — Other connectives ~Two state Devices and Statement Logic-
Normal forms - Disjunctive and Conjuctive Normal forms.

Chapter 1 : Sections 1 - 2.11 to 1 - 3.5 of text book 1

UNIT I 11 : THEORY OF INFERENCE FOR STATEMENT CALCULUS
Introduction — Validity using truth tables — Rules of Inference — Consistency of premises -
Indirect method of proof — Automatic theorem proving — Predicates — The statement Function.

Variables and quantifiers .

Chapter 1 : Seetions 1-4 to 1 -5.2 of text book 1

e
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UNIT IV : PREDICATE FORMULAE

Predicate formulac — Free and Bound variables — Universe of Discourse — Inference Theory of
the predicate calculus — Valid formulas and Equivalences — Some valid formulas over finre
Universes — Special valid formulas Involving quantifiers Theary of inference for the predicate
caleulus — Formulas Involving more than one quantifier .

Chapter 1: Sections 1 - 5.3 to 1 - 6.5 of text book 1

UNITV : LATTICES AND BOOLEAN ALGEBRA

Boolean Algebra — Boolean Functions — Boolean Forms and Free Boolean Algebra — values of
Boolean expression and Boolean Functions — Rcpresentation and minimization of Boolean
Functions — Equivalence of Finite state Machines.

Chapter 5:Sections 5.48 to 5.95 of text book 2

UNIT VI :APPLICATIONS (Not For Semester Examination)

An introduction to the minimization of Boolean functions and to its use in the logical
design of digital computer systems is given. Boolean algebra have important applications in the
theory and designs of computers. There are many other areas such as engineering and science to
which Boolean algebra is applied.

Text Books

| .Discrete Mathematical Structures with Applications to Computer Science, J.P.Tremblay
R.Manohar, 2004

2. Discrete Mathematics,G.Ramesh and C.Ganesamoorthy First Edition 2003.

Reference Books

I. Elements of Discrete Mathematics, C.L.Liu, Tata McGraw-Hill Publishing company

Limited, New Delhi, Second Edition.
CO - PO Mapping for : Mathematical Logic And Boolean Algebra Code:22K6MELM3S

cO/ PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POI(
CcO1 3 3 [ l [ 7]
CO2 3 2 3 2 2 N
CO3 3 2 2 3 2
CO4 3 3 2 3 )
COs 2 3 2 I 1

3 - Higzh, 2 - Medium, 1 - Low
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B EEEE—.

Course O ll‘il;‘i:i ives:
With this Course, To Expose the Students to the Basics of Random Process essential for their
subsequent study of Analog and Digital Communication. The Objective of a Queuing Model is

to find out the Optimum service rate and the number of servers so that the average cost of being

in Queuing System and the Cost of service are Minimized

CcO STATEMENT -

Classify a stochastic process according to whether it operates in continuous or discrete time

1 and whether it has a continuous or a discrete state space and give examples of each type
process,

2 Summarize the definition of a stochastic process and in particular a Markov process

3 Describe a Markov chain and it's transition matrix,

i Describe the number of occurrences of some event in {he specified period of time which is
undoubtedly an integer.

5 Describe steady state behavior — transistent behavior of M/M/1 model and non Markovian

models

UNIT 1:STOCHASTIC PROCESSES

Some notaions: Introduction — Specification of Stochastic Processes — Stationary Processes — Markoy Chains:
Definition and examples — Higher Transition probabilities — Generalization of independent Bernoulli Trails:
Sequence of chain — Dependent trials,

Chapter 2: Sections 2.1 to 2.3, Chapter 3: Sections 3.1 to 3.3
UNIT XI: MARKOV CHAINS

Classifi cation of states and chains — Determination of Higher transition probabilities — Stability of a Markov
system — Markov Chain with Denumerable Number of States - Reducible chains — Markoy chains with
continu ous state space.

Chapter 3: Sections 3.4 to 3.6, 3.8, 3.9 and 3.11
UNIT 1Nl ;: MARKOV PROCESSES WITH DISCRETE STATE SPACE

Poissor processes and their extensions- Poisson process and related distributions — Generalizations of Fyjs son
process — Birth and Death process — Markov processes with discrete state space ( Continuous time Mayrkov
Chains)

Chapte r 4: Sections 4.1 to 4.5

UNIT IV : RENEWAL PROCESSES AND THEORY

Renewal process — Renewal processes in continuous time - Renewal equation- stopping time - Y,1d's
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)

L‘quatiun = REﬁt“-\‘ﬂ[ theorems.

Chapter 6: Scctions 6.1 to 6.5

UNIT ¥V : STOCHASTIC PROCESSES IN QUEUING AND RELIABILITY
Queuing Systems — General concepts

THE QUEUING MODEL M/M/1:

Steady State Behaviour — Transient Behaviour of M/M/1 Model — Non- Markovian Queuing models — the
model GI/M/1.

Chapter 10: Sections 10.1 to 10.3, 10.7 and 10.8 (Omit sec 10.2.3 and 10.2.3.1)

UNIT VI: APPLICATIONS (Not for Semester Examination)

Applications of queuing theory in traffic engineering & Markov process in communication engineering.
Application to risk theory , insurance, actuarial science and system risk engineering.

Text Books
J.Medhi, Stochastic Processes, New age international publishers, New Delhi- Second Edition.

Reference Books

1. Samuel Karlin, Howard M.Taylor, A first course in stochastic processes, Academic press,

Second Edition, 1975.
2. Narayan Bhat, Elements of Applied Stochastic Processes, John Wiley, 1972.
3. N.V.Prabhu, Stochastic Processes, Macmillan(NY).
CO-PO Mapping for : STOCHASTIC PROCESSES Code: 22K6MELM3: 2

[ co/PO 1 2 3 4 5 6 7 8 9 10
Cco 1 3 1 3 1
Cco2 3 1 2
co3 3 1 2 3
co4 2 1 3 2
cos 2 1 3 2 3
-~

1-Low, 2- Moderate, 3 - High Correlation
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" s STOCHASTIC | 2 Credit S
SEM VI | ; 6MELM3S:2 Inst. Hrs 5 ‘
EMVI | MBE3:2 PROCESSES | 22K6MELM3S:Z

Course Objectives:
With this Course, To Expose the Students to the Basics of Random Process essential for their
subsequent study of Analog and Digital Communication. The Objective of a Queuing Model is

to find out the Optimum service rate and the number of servers so that the average cost of being

in Queuing System and the Cost of service are Minimized N
| Cco | STATEMENT
Classify a stochastic process according to whether it operates in continuots or discrete fime
1 and whether it has a cominuous or a2 discrete state space and give examples of each type
process.

|2 | Summarize the definition of a stochastic process and in particular a Markov process

3 | Describe a Markov chain and it's transition matrix.

4 Describe the number of occurrences of some event in the specified period of time which is
undoubtedly an integer.

5 Describe steady state behavior — transistent behavior of M/M/1 model and non Markovian
models

UNIT 1:STOCHASTIC PROCESSES

Some notaions: Introduction — Specification of Stochastic Processes — Stationary Processes — Markov Chains:
Definition and examples — Higher Transition probabilities — Generalization of independent Bernoulk Trails:

Sequence of chain — Dependent trials.
Chapter 2: Sections 2.1 to 2.3, Chapter 3: Sections 3.1 to 3.3
UNIT II: MARKOY CHAINS

Classification of states and chains — Determination of Higher transition probabilities — Stability of a Yarkov
system — Markov Chain with Denumerable Number of States - Reducible chains — Markoy chaims  with
continuous state space.

Chapter 3: Sections 3.4 to 3.6, 3.8, 3.9 and 3.11
UNIT I 1] : MARKOV PROCESSES WITH DISCRETE STATE SPACE

Poisson processes and their extensions- Poisson process and related distributions — Generalizations of lyisson
process — Birth and Death process — Markov processes with discrete state space ( Continuous time Nar-kov
Chains)

Chapter 4: Sections 4.1 to 4.5

UNIT I v : RENEWAL PROCESSES AND THEORY S e M

Renew al process — Renewal processes in continuous time - Renewal equation- stopping time — Yald's
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cquation — Renewal theorems.,

Chapter 6: Sections 6.1 to 6.5

UNIT V' : STOCHASTIC PROCESSES IN QUEUING AND RELIABILITY
Queuing Systems — General concepls

THE QUEUING MODEL M/M/I:

Steady State Behaviour — Transient Behaviour of M/M/1 Model — Non- Markovian Queuing models — the
model GI/M/].

Chapter 10: Sections 10.1 to 10.3, 10.7 and 10.8 (Omit see 10.2.3 and 10.2.3.1)

UNIT VI : APPLICATIONS (Not for Semester Examination)

Applications of queuing theory in traffic engineering & Markov process in communication engineering.
Application to risk theory , insurance, actuarial science and system risk engineering.

Text Books

J.Medhi, Stochastic Processes, New age international publishers, New Delhi- Second Edition.

Reference Books

1. Samuel Karlin, Howard M.Taylor, A first course in stochastic processes, Academic press,

Second Edition, 1975.
2. Narayan Bhat, Elements of Applied Stochastic Processes, John Wiley, 1972.
3. N.V.Prabhu, Stochastic Processes, Macmillan(NY).

CO-PO Mapping for: STOCHASTIC PROCESSES Code:22K6MELM3S:2

CO/PO |1 2 |3 i |5 |6 7 8 9 10

CO 1 3 1|3 1

co2 3 T |2

co3 3 |2 3

CO4 2 1 3 2

CO5 2 [ 3 2 3 '
.

1-Low, 2- Moderate, 3 — High Correlation
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FUNTHAVAI NAACCHIYAAR GOVERNMENT ARTS COLLEGE FOR W_OM EN
An Autonomous College Affiliated to Bharathidasan University
Re-Accredited by NAAC with ‘B’ Grade
Thanjavur - 613 007, Tamil Nadu, India.

CBCS & OBE
Scheme of Instruction and Syllabus for
Allied Mathematics for B.Sc., Physics & Chemistry Major,

( Semester : I to IT )

Allied Mathematics for B.Sc., Mathematics (Shift 11 SSS EM)
( Semester : 1 to I1)

Non Major Elective Mathematics for Non Mathematics Major Students
( Semester : 11l to IV )

Effective from 2022 - 2023 and onwards

PG & RESEARCH
DEPARTMENT OF MATHEMATICS
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CROS & OBE Seheme of Tnsteaetion wond Sy lnbis ol
Depariment of MATTHEMATION

. VISION

-
= Tobea goal cemre of Exeellent in Mathematies for the prowth of Sefenee

._ 1L MISSION F
-, o o . - - i *

= To provide quality education and research in Mathematies throtgh apdated careiealun w il

etlective teaching and leaming process.

- -
*=* To ereate Stake Holders with both basic and applied Mathematical Knowledype

- .
*=* To create Under Graduate students with strong SKill and Knowledpe in Mathematies,

L ULPROGRAMME OUTCOMES (Pos) |
L. Tocreate Undergraduate Programme with strong skills, knowledpe of Mathematicy
2. Scientific temper will be developed in students.
3. Demonstrate basic manipulative skills in Algebra, Geowmetry, Triponometry and

Beginning Calculus.

4. Develop knowledge for problem-solving, logical thinking, creativity  through
assignments.

S. Acquire good knowledge and understanding in advanced areas oft Mathematics and it
applications.

6. Ability to pursue higher studies in Pure and Applied Mathematical Sciences.

7. Touse ICT for teaching Mathematics.

8. Investigate and solve unfamiliar Mathematical problems.

9. Evaluate hypotheses, theories, methods and evidence within their proper contexts,

10.This programme will also help the students 10 enhance their employability o
Government jobs, Banking sectors and jobs in other public and private enterprises,
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T. ARTS COLLEGE FOR WOMEN (Astosomenriy, THANS a5 -
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o MLIED COURSES OFFERED py DEPARTMENT OF MATHEMATICS
5 T T [ Z =] 2 i =
T =V EJ. 1= -1 = — =
s £ | 2 | Subject Code Title of the Paper | = z B -} = ! =
2 i | | 2| S| 2
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' & Il 2] 22 2 2 = I— E 2 5| 3 =
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A | CALCULUS AND VECTOR T it ]
‘ ) CALCULUS _zm_n_lm AmI | I_rmt.l!rsﬁ Credit3 |

Lourse ( Ihjectives:

TS Counse wall epable the students to have a series of knowledge about the derivatives, curature.

' intedral and 1o knone the veetor differentiation and integration.

Co STATEMENT
1 Remembering the basics of differential calculus
2 T Understand the knowledge of coordinates in differential calculus. ]
3 Tﬁt_ﬁe_né the basics dfintegml calculus.
4 | Develop the knowledge to solve problems in vector calculus.
. 5 | Distinguish the line integrals, surface integrals, volume integrals and their interpretation.
e

(For B. Sc., Physics & Chemistry Major)

UNIT 1 : SUCCESSIVE DIFFERENTITION
Successive Differentiation — n® derivative of standard functions — Fractional Expressions of the form % -
Trgonometrical Transformation — Leibnitz’s Theorem (proof not needed) for the n™ derivative of a product of

functions - applicable to suitable problems
Crhapter 3 : Sections 1.1 to 1.6, 2.1, 2.2 of Text Book |

LNIT 1T ENVELOPES, CURVATURE OF PLANE CURVES
Cuvature - Circle and Centre of Curvature — Radius of Curvature in Cartesian only.
Chapter 10 : Sections 2.1 10 2.3 of Text Book 1

UNIT I : INTEGRATION
General properties of definite integrals — Reduction formula for (when n is a positive integer)

T T

x 3 2
1] I’e""x"d_r Eljsin" xdrx 3] J'cos" xdx 4] J'e‘“_r"dr 5] _[sin"xdr 6] jcus" xdx
3 o ) 0

7] Without proof | sin” xcos”™ xd¥x - and illustrations (problems only) 3

Q'I—_..l._.1l|

Chapter 1: Sections 11, 13 to 13.1, 13.3, 13.4. 13.5

MULTIPLE INTEGRAL
i-valuation of double & triple integrals (omitting — changing the order of integration)
Chapter 5 : Sections 2.2 and 4 of Text Book 2

ENITIN D IIFFERENTIATION OF VECTOR FUNCTIONS
Voeotor Differentiation - Gradiem of a vector — Directional Derivative - Uni Normal Vector Divergene: &
Curl of 3 vector, Solenvidal & Irrotational vectors — Vector Identities

Chapter2: Sections 2.1,2.2,2.2.1-2.2.4,23, 2.3.0,2.3.2, 2.4, 2.4.1 10 2,4.3, 2.5, 2.5.1 of Text Book 3

ENTT VYV INTEGRATION OF VECTORS
Vector intepration  Line Intepral  surfice imegral - Volume integral — simple problems

Chapter 3 : Scctions 3.2 1, V7



NITEGRAL HIEOREMS - 3
St theorems)

fauss Diverpence Theorem — Stoke’s Theorem - problems only (Verification of the

thapter 4 . Sections : 4.2, 4.2.3,4.4,4.4.3 of Text book 3

INIT Vi : APPLICATIONS (Not For Semester Examintttim_lj —
he globalized cxamnples of calculus and vector caleulus in physics and chemistry.

lext Books y .
L'S Narayanan, 1 K-Manickavasagam Pillai, Calculus Volume [, S.V Publishers 2004

E-S.Narayunan. '!'.K.Manickavasagam Pillai, Calculus Volume [1, 8.V Publishers 2003
3K Viswanatham \S.Selvaraj ,Vector Analysis | Emerald Publishers 1984

Reference Books

I A Singaravelu,Calculus
2.M.L.Khanna, Vector Calculus.
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_ MGEBRA, ANALYTICAL | v | !
j TMEACH ) GEOMETRY OF 3 - DIMENSIONS zieceamz | A credins ‘
[ - AND TRIGONOMETRY 1
Garse Objectives:
Hieam the basies in Algebra and Analytical Geomelry and 1o expand the Trigonometric functions.
L0 STATEMENT
| —
: I | Remembering the basic knowledge of Binomial Theorem, approximation and limits, exponential
| fi_nd logarithmic serijes,
1 1

| Understand the Eigen Values, Eigen Vectors and applications of Cayley - Hamilton Theorem,

Ad;ﬁﬁbﬁiﬁh& in solving Problems relating Analytical Geomelry.

Establish the knowledge in finding the expansions of Trigonometric and Hyperbolic functions

Solve the problems in inverse hyperbolic functions.

(For B. Sc., Physics & Chemistry Major)

UNITI: BINOMIAL THEOREM OF ANY INDEX
Binomial — Application of Binomial Theorem — Approximation and Limits.
Chapter 2 : Sections 1,2, 3 of Text Book 1

EXPONENTIAL AND LOGARITHMIC SERIES
Exponential and Logarithmic series (Formulae Only) — Summation and Approximation related
problems only.

Chapter 3 : Sections 1 to5 of Text Book 1

UNIT 11 : MATRICES ]

Eigen Values, Eigen Vectors — Cayley Hamilton theorem — an important application of Cayley -
Hamilton theorem.

Chapter 2 : Sections 16, 16.3, 16.4 of Text Book 2

UNIT II1 = THE STRAIGHT LINE . . e
Finding the Shortest distance between two skew lines and the equation of the plane containing them—

Tangent plane — Plane section of a sphere — The Intersection of Plane and Sphere is a Circle.
Chapter 3 : Sections 7 of Text Book 4 and Chapterd : Sections 4 to 6 of Text Book 4

UNIT IV : EXPANSIONS

Expansion of sinn#, cosné ( n being a positive integer ) - Expansion of sin” & . cos"8 in a stries of
sines and  cosines of multiples of 8 ( @ - given in radians ) — Expansion of Sin@, Cosg in ascnding
powers oL@ - simple problems.

Chapter 3 : Sections 1, 4, 4.1,5 of Text Book 3

UNIT V' FIYPERBOLIC FUNCTIONS
Euler’s formula for ¢ - Definition of | lyperbolic functions —Formulac involving Hyperbolic furs jons
-Relation between Hyperbolic & cireular functions — Expansion of sinh x | cosh x |, tanh x in povers af

- N - . H -1 . L
r-Lxpansion of Inverse hyperbolic functions sinh ' x ,cosh 'x and tanh X
Clizapier <f @ Sections 1, 2, 2.1 10 2.3 of Text Book 3

Jl:‘

L
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'NEE v VEPE G A THONS (Not For Semester Examination)

. s 1 sics
he globalized o vamples of Algebra, Analytical Geometry of 3-Dimensions and I'rignometry in phys
ny ¢ h:.mu.ln

dext Books

- S Narayanan, | . Manicavachagom Pillai and others, Ancillary Mathematics Bookl
'K Mamcaw a by dgnon Pillal & U[her};_ A]gcbrﬂ Volume [

' S.Narayanan & K Manicavachagom Pillai, Trigonometry
! Narayanan and Hanumantharao, Ancillary Mathematics Book [V
Reference Books

A.Singaravelu, Allied Mathematics Paper I, 1998

n Duraipandian, Laxmi Duraipandian & Muhilan, Analytical Geometry of 3D —~Emerald
Publication,

M

——
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MIFFERENTIAL EQUATIONS | oo ermansa | '
: S YL 22K2CHY 3 | . Hrs eodli
AND TRANSFORMS | 2S2CHPAND | w3t Hiid | Credit3

el g T i
|

oy

.
G e Uh]crri\n'
\o. . L
NS wyl)

Will able i : . | | - k

oot il € 1o solve first order differential equations with constant coefficients- Solving s econd order

] jun ! '« ‘ . ‘ ' | ‘

"Atons with constant coefficients. Solving integral equations using the method of |aplace

Hualion or detinne wiegrals using Laplace transforms - Finding Laplace transtormy of periodic

O —_—
Statement _‘

5 :‘-a‘(plam the concept of differential equation.
0lve the panial differential equations.

1
L. 2 !
I‘—-'}-—- Evaluate problems in laplace trasnsforms.

4 Yo 5 - .
q__%__FML problems in inverse laplace transforms.
< Understand the applications of fourier series function.

(For B. Sc., Physies & Chemistry Major)

UN : :
. IT1: EQUATIONS OF FIRST ORDER BUT OF HIGHER DEGREE
fuations solvable for dy/dx. Equations solvable for x, Equations Solvable for y, Clairaut’s form

(smple cases only).
Clapter 4 : Sections 1,2,2.1,2.2, 3.1 of Text Book |
LINEAR EQUATIONS WITH CONSTANT COEFFICIENTS
finitions — The Operator D, Complementary Function of a Linear Equation with constant

Coefficients, General Mecthod of finding Particular Integral, Special Methods for finding Particular

Integral,
Chapter 5 : Scctions 1 to 4, 4.1, 4.2 of Text Bookl

UNIT Il : PARTIAL DIFFERENTIAL EQUATIONS
Definition — Derivation of Partial Differential Equations: By eliminating arbitrary constants, By the

elimination of arbitrary functions — Different Integrals of Partial Differential Equations — Solutions of
Partial Differential equations in some simple cases — Standard type of First Order Equations — Standard

1, Standard 2, Standard 3, Standard 4 — Clairaut’s Form.
Chapter 6 : Sections 1,2, 2.1,2.2, 3, 4, 5,5.1 to 5.4 of Text Book 2

UNIT 111 : LAPLACE TRANSFORM
Definition — L(e®), L(cos(a)), L (sin (an), L( t") , where n is a positive integer. Some gneral

theorems in Laplace Transforms (formula only) — L[e™% cosbt], L[e™9¢ sinbt], Lle=a¢ f()]. L

[FOLLIF (). L [0 ] and related Problems.
Chapter 7: Sections 1, 2, 3 Text Book 2

UNIT 1V : LAPLACE TRANSFORM

Inverse Laplace Transforms relating to the above standard forms — Modified results 1o get the lyerse
Transforms of Functions - Solving Ordinary Differential Equations with conslant coefficients us ing

1.aplace Transforms.
Chapter 7 : Scctions 4, 5, 6 Text Book 2

UNIT V : FOURIER SERIES
Jrouricr series- definition-Finding Fourier series expansion of periodic functions with Period 27 ¢ 2dd
& Ewven Functions m l “u.'i""r series -~ [lall' Range Fourier Scries Development in Sine seres
[evelopment in cosIine Sseries

Chapter 2« Sections 1, 2, 5. 3.1,3.2,4,5.1,5.2 Text Book 2
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He ference Books
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B.R.Subramanian, Laplace Transform
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Ll PROBARBILITY AND STATISTICS | 22KICSAMI | Inst. Hrs5 | Credit

LAEM T | A(

Course Objectives:

I]i1|.-..2,

probability refers to the chances or the odds that an event will occur based on the analysis
retye measures rather {han huncth or gUESSWDFk. Each measure ES a recorded ﬂb.‘.ﬂ[‘\&llll]’l. a
Havil 1 : il £

Yard Fact, or part of a long history of collected data. The probability theory is very much helpfu! for

O enne

Making prediction. Estimates and predictions form an important part of research investigation. With
‘% help of statistical methods, we make estimates for the further analysis. Thus. statistical methods
e largely dependent on the theory of probability.
;-__HFU Statement |r
1 = b
1 To Understand the basic concepts of probability.
2 To Analyze the importance of probability distribution of random variables and to know the
probability of distribution functions.
3 To Establish the central tendency and theorems on moment generating functions.
1 To Understand the concepts of correlation and regression, applying the correlation and regression in
real life situations. '
] 5 To Justify the Binomial, Poisson, Normal distributions and determine their properties, moment
generating functions.
=i

(For B.Sc., Computer Science Major)
UNIT I: THEORY OF PROBABILITY

Definitions of various term — mathematical or classical probability — statistical or empirical probability
— random experiment — event — some illustrations- independent events,
Chapter 4 : Sections 4.3, 4.3.1, 4.3.2,4.5.1,452,453,4.7.3

UNIT II: RANDOM VARIBLES AND DISTRIBUTIONS FUNCTIONS

Properties of distribution functions — discrete random variables — probability mass function — dicrete
distribution function — continuous random variable — probability density function.

Chapter 5 : Sections 5.1 to 5.4.1

UNIT II1: MATHEMATICAL EXPECTATIONS AND GENERATING FUNCTIONS

Mathematical expectation — Expectation of a function of a random variable — addition theorem o
expectation — multiplication theorem of expectation — expectation of a linear combination of g
random variable — covariance — variance of linear combination of random variable.

Chapter 6 : Sections 6.1 to 6.7

UNIT IV: CORRELATION AND REGRESSION

Bivariate distribution, correlation — Scattered diagram — Karl Pearson’s coefficient of correlations- limits,
correlation coefficients — assumptions underlying Karl Pearson’s correlation coefficients — calculation of he
correlation coefficient of a bivariate frequency distributions — rcgressiqn curve — regression coefficient-
properties of “regression coefTicient - angle between two lines of regression,

Chapter 10 : Sections 10.1 to 10.4, 10.7.2 to 10.7.5

UNIT V: THEORETICAL DISCRETE AND CONTINUOUS DISTRIBUTIONS ‘
Binomial, [Poisson , Normal distributions — Moment generating functions of these distributiony; -~
additive pro perties of these distributions and mean for the Binomial, Poisson und Normal distributy v s
simple problems) -

i’jhnzlef 7: Secctions 7.1,7.2,7.2.1, 7.2.4,7.2.6, 7.2.7, 7.3.0, 7.3.2, 7.3.4 7.3.5, 7.3.8 and

Chapier 8: "T'opics Relevant to normal Distribution

o N 0D 0 |

F i



LY i
UL AP LICA TIONS (Not For Semester Exsunination)

“isties and probability are important domains in the scientific world, h:f\.ring many applications in
YHious fields. such as engincering, reliability, medicine, biology, cconomics, physics, and not only,
Phbability laws providing an estimated image of the world we live in. In the ."""*""'h“r forccast, SO
gy Bamung strategics, buying or selling insurance, online shopping, and online games, determining

trteroups, and analyzing political slralegics,

LA iooks
Fopra s &Kapoor, V.K, Fundamentals of Mathematical Statistics, Sultan Chand &
Suiis, NewDelhi - 2000 Edition

'Rt'lurence Books
t Thambidurai P, Practical Statistics » Rainbow publishers - CBE (1991)

CO- PO Mapping for Probability And Statistics Code: 22K1CSAMI
[ €07Po T Po1i Tpo3 PO3 | ro4 [ P05 | POG | PO7 | PO8 | PO9 | POLD
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= Iy 213 Coredit 3 |

. e - o iisl, His |

WA e INTEGRAL CALCULLS. DIFF RENTIAI I 22i205AM2 .
FQUATIONS AND TRANSFORMS |

L
b

e Objectives: . svaluation of I plegrals
. . . B :rtics and evalug :
dents will pain a vast know ledpe about the Basics of Integration, its rJI'UF'-.r“r';s ol constatt CoePhiilentia:
<. ! Dimensions they will be able to solve first order dlﬂcn‘:nlmr citl;“!'”' integral equations using the
Mg second onder difTerential equations with constant coefTicients. Solving

” ; - Findi lace
: - ¢ transforms - Finding Lap
L of Laplace transforms Evaluation of definite integrals using Laplace tran
U ’:ll'-\.-;tl\;u. |I|||l1.i|||||~1

o - STATEMENT
]—.__T Evaluate multiple integrals
——

Solve first-order ordinary differential equations.

3 Evaluate solution of higher-order linear differential equations

Solve systems of linear di fTerential equations.

Convent separable and homogeneous equations to exact differential equations by integrating factors.

(For B. Sc., Com puter Science Major)
UNIT 1: INTEGRATION
Properties of Definite Integrals - Integration by parts.

Chapter 1: Sections 11,12 of Text Book1
MULTIPLE INTEGRALS

Multiple integrals. (Simple problems only)
Chapter 5: Sections 2.1,2.2,3,3.1,3.2.4 of Text Book1

UNIT 11 : FOURIER SERIES
Fourier series for functions of period 27— odd and even functions —
and problems to the relevant concepts only.

Chapter6: Sections 1,2,3,3.1,3.2,4,5.1,5.2, of Text Book2

Half range sine and cosine series

UNIT 111 : DIFFERENTIAL EQUATIONS OF THE FIRST ORDER
First order first degree ordinary differential equations — Linear equations — Bemnoulli’s equations.
Chapter 1: Sections 1.1 to 2.5 of Text Book2

UNIT v

DIFFERENTIAL EQUATIONS OF THE FIRST ORDER
Equations of first order but of higher degree — simultaneous |
Chapter ] - Sections S, 5.1 to 7.3,

LINEAR DEFFERENTIAL EQUATIONS WITH CONSTANT COEFFICIENTS
Secand order differential cquations with constant cocfTicients,
Chapter 2 : Sections 1 to d of Text Book2

inear difTerential equations _



N PILE B AR ACE TRANSIORMS

WPRCC Transtorms  Conditions Tor the existence of the Laplace Transforms  General theorems - Inverse

nsforms - Soly iy the second order ordinary differential equations with constant cocllicients usiryg the Laplace
nsforms (stmple problems only).
Nanter &: Sections 1, 1.1, 1.2, 2-12 of Text Book2

i o b s ;
NUNVL APPLICATIONS T
Thaaony of s transtforms techniques in solving Ordmary Differential Fquanons and somes higher lowel

Reepts moantegral caleulus.,

IEXT BOOK
I S.Naravanan . I.K.M.Pillai, Calculus Volume 11, S.Viswanathan Publication 2015

= > Narmyanan, | K.M.Pillai, Calculus Volume . S.Viswanathan Publication 2015
REFERENCE

-Singaravelu. Caleulus
1.D.Raisinghania, Ordinary & Partial DifTerential Equations
L.L.Khanna, Differential Equations.

ed | =

A
A
-¥

C0-PO Mapping for Integral Calculus, Differential Equations And Transforms
Code : 22K2CSAM2
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SEAA 1 Ar I |

Lanese O jec i g

oublaw dpproxmale repre
Fobiems in the field of appli
"MIS through Num

sentative for Numerical results of the problem nnr:! Hyikavis }ht
ed Mathematics, To introduce the exciting world C'.f _pmg{aun?’lmi&

erical Methods. In this course we teach basic definitions 1r:3(irru]f_1
heory such as degree of a vertex. Subgraphs, Line Graphs, Total Graphs, Connected Graphs,
2

. - G ST ing. Students
pefiilc Uraphs, Culerian Graphs, Hamiltonian Graphs and Planar Graphs coloring
Wil gain theoretical and practical experience through exercises

—

0

It the Slajite

~ STATEMENT

S A TR T e Tlead. 1 (_'n_-t.iil 3 [
NUMERICAT METHODS AND | 22K 2CSAM3 Inst. Hrs 4 . _
| GRAMM THEDRY | T e

1 _T Discuss the numerical methods for vario
f | and the solution of differential equations
2

.

us mathematical operations and tasks, such as interpolation

Evaluate the accuracy of common numerical methods.
—_

[ 3 Define the basic concepts of graphs, directed graphs, and weighted graphs.
—_—1

Express the basic concepts of the graphs, identifying edges and vertices.
_._"-———__

Understand a helpful tool 1o quantify & simplify (he many moving parts of dynamic systems,

(For B. Sc., Com puter Science Major)
UNT] : SOLUTIONS OF ALGEBRAIC AND mANSCENDENTAL EQUATIONS
Alzebraic Equations -

Method of false position — Bisection method — Iteration method — Solving by Newton
Raphson method, (In all problems Approximation upto 2 decimals only)
Chapter 2: Sections 2.1 t0 2.5 of Text Book 1

UNIT I :
NUMERICAL DI FFERENTI

Numerical integration by Trapezoidal and Simpson’s rule,
Chapter 6: Sections 6.4.1 to 6.4.3 of Text Book 1
NUMERICAL SOLUTION OF ODE

ATION AND INTEGRATION

Kutta’s second order method
] | problems Approximation upto 2 decimals only)
Chapter 8 : Sections 8.4, 8.5 of Text Book 1

UNIT 111 ; GRAPHS
Definition and examples — Graph models — concurrent Processing - Gr
- The hand shaking theorem — Underlying undi iparti

aph termingo gy
Chapter 6: Sections 6.1 to 6.60 of Text Book 2

Union of two graphs

adjacency list) - undirected simple graphs (By using Adjacenc
~ Any undirected graph (By using adjacen

’ 5 $ Y matiges)
CY matrix) - directed graphs (By adjacency matrix) — undireted

graph (by using incidence matrix) — graph isomorphisms.

Chaprer 6: Sections 6.63 10 6.85 of Text Book 2

UNTT Vi GRrapns

Coanectivity - Path circuits and isomorphisms - Euler & Hamj
clrewits — Hamiltonian paths and circuits.

Chapier 6: See 6.86 10 6.90, 6.115-6.137 of Text Book?2

ltonian path - Algorithm for constructing k| r
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I -
MT vy AP ICATIONS 5o For ~eme<ter Fyamination)
oh Theany in peoblems involbving real world networks and some applications of rumerical

5 |

1. -
—Mt Books _ .
N Nastre, Ap introductory Methods of Numerical Analysis, Prentice Hall of India Il ed itign

w

- 129 ETHSA A i,‘_‘.,.:.-'-"f‘-u_:f'? 1"‘\.‘”!1._\. le-i:]‘elt: .'ﬂa[hﬁmalics .2(’“3

Deterence Books

T .

> Arumugam. Graph Theory.

= Narsingh Deo,Graph T'heory with Applications to Engineering and Computer Science.

™ -ro Mapping Numerical Methods And Graph Theory Code: 22K2CSAM3
Ty i Pf't - i ¥ = | —— i T 09 ' P 1
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NUMERN AEMETHODS -

e Ovpecti ex

2IKINMAMI

: ‘o i
Inst. Hrs 3 l Credit

ng Beration Meth ool Method
7 e Sodutroms of Numerical Alpebeare and Transcendental | quations using ) . Hiems and
Posaio Mothod, Methogd o }J;W Position. Newton Raphson Method., 1o evaliate the probien
R suteonss for Nimulianeoas Linear Algebraic Fauations
(0 STATEMENT B
. - = 'd Newton Raphson Meth ods
' SO Ine Bisection, lteration Methods, False Position and Newton R.!r‘h;u.__ B |
< i E‘f\a_I:.‘.uc the vanous method of iterations _
a I Construct the complete solution of order and degree of difference equations. )
4 T Calculate the numerical solutions of ordinan differential equations §
: — = 3 = - - I
s Compute the solution of partial differential equations. |
(For B.Sc,, Mathematics Major)
UMT | - THE SOLUTIONS OF NUMERICAL ALGEBRAIC AND TRANSCENDENT.—\L
EQL?.-\T'IDNS . :
Beection Method —The lteration Method — The Method of False Position - Newton Raphson

C hapter |} Sections

UNIT v

Chapre

Mehod

Chapter 3 - Sections 3.11t0 3.4 of Text book 1

UNIT I - SOLUTION OF SIM

Intoduction —

IULTANEOUS LINEAR ALG EBRAIC EQUATIONS

Gauss Elimination Method - Gauss Jordan Method - Iterative Methods- Jacobi
Method - Gauss Seidal Method of lterar
Chapter 4- Sections 4.1, 42,421,470 4.9 of Text book 1

ion.

UNIT 111 - DIFFERENCE EQUATIONS

Definition, Order and Degree

Particular Integrals of the type (i)s" (ii) x™ (i) x"a* (Simple Problems)

Chapter 10 - Sections 10.1 to

UNIT IV : NU

10.6 of Text book 1

MERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS

Solation by Taylor's Series - Picard's \
Modified [yler's Method - Second and

ilferenna) Equations

: NUMERICAL SOLUTION

of Difference Equations — To find Cnmplcmcmar}- Functions gnd

tethod of Successive Approximations — Eyler's Method ang
Fourth order Runge - Kutta Method for First Order 0rdin.r_\

11.5,11.8, 119, TLIL 112, 113 of Text book |

OF PARTIAL DIFFERENTIAL EQUATIONS

F-ilpn e Equations . Laplace's Equations - Jacobi's Mecthod Gauss Seidal Method 1‘.11;|lu-.,‘.

NIT V] - APPLIC ‘ATIONS (Nut
I e asgoe o f Numerical Mcthods in

silss — Crank Nicholson Differen
r1Z: Sections -12.5, 12.6, 12.8,

e Method.

12.9 of Text book |

For Semiester Examination)
real life
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S Sastry, Introductory Methods of Numerical Analysis,Prentice Hall of India
Frivate Limited, Fourth Edition.

= MK Venkataraman, Numerical Analysis, The National Publishing Company, Madras,
Fifth Edition,

€0 - PO Mapping for Numerical Methods — I Code: 22K IMAMI
.'[ f—fTTrTG_; PO! [ PO2 | PO3 [ PO4 ] PO5 | PO6 | PO7 [ ﬁ)'s';' PO9 | POI0 |
Nl 3 |
T coz | 3 1
CO3 3 I |
CO4 3 I 3
:cos [ 3 | 3 .

3 -High, 2 - Medium, 1 - Low
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C Cole Objectiyes:
I

! ot y ) olee Position Method, Fixe
lo- Caluate and 1 lind the solutions using Biscetion Method, False Position

Me Ehg gy mge's Interpol

I ———r e Tk
R litst. FeS ] Credit 3

[ —— =
ACHE L NUMERICAL METHODS - | 332MAM2 _
PRACTICALS I B

d Poirat lreration |

> ; Jordan Met hod, (inuss
ation Method, Newton's Forward & Backward Method, Gauss Jo

FEI™ ation Method and various methods for the given problems. . ]
! —— — L e T l
8 STATEMENT o r
' 1 Remember the finite differences and interpolation. A
; By e et S T - : nethods.
2 Evaluate the Bisection, lteration Methods, False Position and Newton Raphson 1
P ———
3 Evaluate the various Methad of Iteration,
4 Solve various rules of Numerical Integration
5 Calculate the numerical solutions of ordinary differential equations and partial differential
equations,

Contents:

@W*ﬂc\m&u:q—

(For B.Sc., Mathematics Major)

. Bisection Method.

- False position method.

- Fixed point iteration.

- Newton — Raphson method.

. Lagrange Interpolation.

. Newton's Forward Method.

- Newton's Backward Method.
- Gauss Elimination Method.

- Gauss Jordan method.

10, Gauss Seidal method for solving Simultaneous Linear equation,
I'1. Jacabi's method for solving Simultaneous Linear equation.
12. Trapezoidal nule. ‘

13. Simpson’s 1/3 rule.

I4. Eul er’s Method.

I5. Modified Euler’s Method.

16. Runge-Kutta Method of order second and four.

17. Adams-Moulton Method for Predictor — Corrector Method.
I'8. Stardard deviation.

19. Correlation coefficient.

20. Met hod of least squares (straight line),
21. Jacabi’s method for Laplace’s equation.
22. Gau ss-Seidel Method for Laplace’s equation.

=1 he

. S he problems b S R SR
Algorithm may be given to the problems, AT AN
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For Prxcocing O Language  the probiems may be helpful

.= e Prammad e

Iner vy \PPLICATIONS (Not for Semester Examination’
R Ehmbare examples of Nnescal Methods

4 - PO Mappiag for Numerical Methods — 11 Practicals Code: 22K2MAM2
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Fourse Objectives:

- « the sin
v odslain the AP rosimale “'l“'l'-\k'l“ﬂli\'l..' {or Nul'l".'fil:lll “C.‘i!lll.‘i ol the I&I’Hl'ljl.fnm and 1o sl v ”'"l I‘:”l"'lfczuﬂh
e ot Applicd Mathematies to introduce exciting world of Programming to the students th
vl “h"lhhh

i STATEMENT -
1 Remember the finite differences and interpolation. - |
2 Understand the properties of divided difference and Newton's formula
3 ! Classify the summation of series. ) S ) =
.I KR Ah'?‘-‘_‘-‘-rpmt Numerical differentiation for a variety of multidisciplinary
5 Solve various rules of numerical integration.

(For B.Sc., Mathematics Major)

UNIT I : FINITE DIFFERENCES
First Differences ~ Operators and their relations - Factorial Polynomial - Inverse Operator-
Summation of Series — Montmort’s Theorem.

Chapter 5 : Scctions 5.1, 5.2,54,5.6 to5.8

UNIT II : INTERPOLATION (FOR EQUAL INTERVALS)
Gregory Newton's Backward and Forward Formula for Interpolation.
Chapter 6 : Sections 6.1 to 6.3

UNIT IIT: INTERPOLATION WITH UNEQUAL INTERVALS
Divided differences and their properties — Newton's divided difference formula.
Chapter 8§ : Sections 8.1 to 8.3, 8.5

UNIT IV : NUMERICAL DIFFERENTIATION

Newton's Forward and Backward Difference Formula — Derivatives using Stirling Formula - Maiima
and Mini ma of the function given the Tabular values.

Chapter 9 : Sections 9.1 10 9.4, 9.6

UNITV : NUMERICAL INTEGRATION

Newton - Cote's Formula - Trapezoidal Rule ~Simpson’s /3 Rule - Simpson’s 3/8 Rule - Wedge s
Rule

Chapter 9 : Sections 9.7 10 9.11,9.13 to 9.15

*T(inall the Units SIMPLIE PROBLEMS ONLY)

UNTT VI : APPLICATIONS (Not for Semester Exunmination)
the plobalized examples of numerical differentiation and numerical inegration methods



Tt Rooks

SNandasamy

Hhilagavathy . K., Gunavathi K, Numerical Methods . S.Chand& Company | ¢
RV B

Lference Books

I Nastry, Introductory: Methods of Numerical Analysis, Prentice Hall of India,Private | imited.

w Dethr 11 Fourth Ldition.
= H.U Saxena. Finite Difterences and Numerical Anal
Lelhi- 110055, Ninth Edition.

ysis, S.Chand & Company Limited. New

D — PO Mapping for Numerical Mecthods — 111 Code : 22K2MAM3

SO7PO T POI [ PO [ P03 | PO [ POS [ PO6 | PO7 | PO8 | POY | POIG |
=comaees GOSN RN T[ 3 4’

COT | ] I
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|
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IV Frogramme Structure
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THANJAVUR -
NAACCHIVAAR GOVT. ARTS COLLEGE FOR WOMEN (Autonomous), THANJAVU

ourse Stricture Jor students admitied Srom 2022 - 2023 onwards)

TN MAJOR ELECTIVE COURSES OFFERED BY DEPARTMENT OF MATHEMATICS

- .—--"—-_‘. S— S
s T 7 . ] ] . .':E 4
% | & r | 2 -
é E 3 Subject Code Title of the Paper £ E E 5 L= [_E
F © alo| &
J'——'—‘—I--—_ e 3]
For the Non - Mathematics Major Students
L1V | NME | 22K3MELO1 |Operations Research | 21 2| 3 |25 75 100
IV [ IV | NME2 22K4AMELO2 |Operations Reswch 1l 2121 3 12s5]| 75 100
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PP G T N



— 1 . e I 3 [ n )
AT Ny (PERATIONS RESEARCHT - JJIKOMELOT | Tost. Hes 2 ! i |

{ TR l"l]r\ Moo
Yodents  will tormulate and Linear Programming

"insportation Problems, Assignment Problems. o —

Problems, Graphical Solution  \ethod,

- STATEMEN1

! T e e e ations research include statistical on VSIS,
Wiscinfines that are similar 10, or overlap with. operations research include statist l. ltml_ sis. |
X it . < ¥ ® - ATy
Management science, game theory, optimization theory, anificial intelligence 1

| network analvsis

| Explain the operations research methodology and the problem solving approach.

|3 Be able 10 solve Linear Programming problems and find solutions using Graphical Methods
L 4 Be able to build and solve Transportation Model and find the Feasible solution for the given data.

J'
E{Eﬂ.ble to solve the Assignment Problems using appropriate method.

(For Non — Mathematics Major Students)

UNIT 1
Introduction to OR.
Chapter 1 : Sections 1.1 to 1.8

UNIT 11
Fermulation of LPP.

Chapter 2: Section 2.1 to 2.3

UNIT 11X
Graphical Solution Method.
Chapter 2 : Section :2.5

UNIT IV
Transportations Model — Mathematical formulation of a TP — methods for finding initial basic fewible

solution — North West corner rule and Least cost method.
Chapter 7 : Section : 7.1

\I.

UNIT Vv
Asstgnment problem {Balanced).
Chapter 8 : Section : 8.1 o 8.5

i

(Inall the wnits applications of concepts only. No book work)
UNIT V1 : APPLICATIONS

I'is general concept has greal many applications, for instance, in agricultural planning, hintcchm.,_-)g\-.
data analy sis, distribution of goods and resources, cmergency and rescue operations, enginegj nye.
Lincaar proggramming can be applied to various fields of Study. It is widely used in mathematies, an: o a
'SSCrexle nt j siness, ¢ i ngineer; ; y i 5o |
ltb:h >Nt in bju"lsl."‘cs?. Lﬂﬂnf)mlCS, and for some Lng:neenng problems. Industries tha USC Iy ¢ar
prosrammi ng models include transportation, energy, !elemmmumcalimm. and manulieturing, Prob .y ns
relaed 1o assipnment arive in arange of felds, for example, healtheqre -

transportation, educaion . p 1
spons *
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anagement
. : : sanesan. Resource Managemc
i Suidaresan. Prol K.S. Ganapathy Subramanian, Prot. K. Ganesan, Resc

d fechnmigues. AR Publications, Fourth Editton, 2007,

keference Books

“Iperations Research by Kant Swarup, Gupta.P.K & Manmohan. (8th edition)
~ Mioblems in Operational Research by Gupta.P.K. &Manmohan.

oerational Research by Hamdy A. Taha (Third Fdition).
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' — _ . PP — T : - ih '{ ‘! |
WAV N g OPERATIONS RESCARCH T | 22K4ME 102 J Inst. Hrs 2 C mh_

i ] [i FARE i Rl

" Gurse f_}hjg-c-l_iﬂ-s: NP Sk
n Develop linear programming (I.P) models for Shortest Path, Maximum Flow, Minimal Spanning
Irce, Critical Path Minimum Cost Flow. ) D

e - STATEMEN1 }

1 | Know abow the Network construction.

‘—. 2 | Construct Networks and to compute the Critical paths and Floats.

L—-_"-——q P e e N S —— - rl* B " i
T Construct Networks and (o compute the Critical paths and Floats using PERT method.

- T e T jations in  inventory,
‘ 4 Have some knowledge in Inventory Models, how to maintain inventory, Variations in i

- Lead Time, Re-Order Level.
‘ 5 To solve problems in Deterministic Inventory Models,

(For Non — Mathematics Major Students)

UNIT |
Iniroduction — Basic Terminologies - Construction of Network.

Chapter 15 : Sections 15.1, 15.2, 15.3

UNIT 11
Network Computations and Critical Path - Floats.

Chapter 15 : Sections 15.4 to 15.5

UNIT 111
PERT method

Chapter 15 : Section : 15.6

UNIT IV
[nventory Models — Introduction — Types of Inventory — Reasons for Maintaining Inventory - Coy

Inventory — Variable Inventory — Lead Time - Re Order Level (ROL).
Chapter 12 : Section : 12.1 to 12.6

UNIT V
Deterministic Inventory models.

Chapter 12 : Section : 12.7 (Model I only)

UNIT VI : Applications

Disciplines that are similar to, or overlap with, operations research include statistical aly| yois,
management science, game theory, optimization theory, artificial intelligence and network analysis_ All
of these techniques have the goal of solving complex problems and improving Quantitative decij ons.
Network analysis is a system which plans the projects by analyzing the Project activitjes. Nuw ork
anal ysis helps designing, planning, coordinating, controlling and in decisim1-making N orGyr 1o
daccemplishy the project economically in the minimum available time with (he limited ;w{hhlg
resources. Inventory management involves the application of models in business Lo specify quamh;u._: of
goods and materials to be held in stock. :
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Semester )

MBE

Sermester 1Vf

MBE 2

",. “lecti T, -
——— Y- Electives: B.Sc., Mathematies - List of Elective Courses 2022-2023

'_Srmrsfrr v

MBE 3

Stochastic Processes

22K6MELM3:2

Major Based Elective I Code Semester IV Skill Based Elective I Code
M’l‘ﬁ!ﬂ_‘uf_" with Practicals | 22KSMELMI:]
Probability and Statistics 27K5MELMIS:1|  SBEC 1  |Life Skills 2IKASBEC]
Astronomy 22KSMELMI:2
Major Based Elective 11 Code Semester V Skill Based Elective 11 Code
[Number Theory 22K6MELM2:1 Business Mathematics 22KSSBECZ:
Mathematical Modelling 22K6MELM2:2 SBEC2 [ mbinatorics 22K SSBEC2:2
Major Based Elective I11 Code Semester V Skill Based Elective I1I Code
Methods in Numerical Analysis 22K6MELM3:1
Mathematical Logic and Boolean Simulation Techniques 22K5SBEC3:1
Algebra 22K6MELM35:1
SBEC3  [Cryptography and Network 19K SSBEC3:2
Security ;

Data Analysis and Marketing
Research

22K5SBEC3:3

Non Major Elective Courses - Semester I1I
S. No Course Title Code Department
1 usilg Cafal S 22K3TELOl |Tamil
2 English for Enhanced Competence - | 22K3EELO] |English
3 History of Freedom Movement in India 22K3HEL0O] |History
4 Basics of Indian Economy 22K3ECEL01 |Economics
5 Operations Research - | [22K3MELO0! |Mathematics
6 Laser Physics 22K 3PELO1  |Physics
7 lAgro Chemistry 22K3CEL0] |Chemistry
g Mushroom Technology 22K3BELO] |Botany
9 Poultry Scicnce [22K3ZELO1 | Zoology
10 Geography for Competitive Examination - | 22K3GELO] |Geography
i1 [Statistical Methods 22K3SELO] | Statistics
12 Introduction to IT 22K3CSELO] |Compuler Science
13 Basics for Insurance 22K3COELO1 | Commerce
14 introduction to Principles of Management 22K3BBELOI1 | Business Administration
Non Major Elective - Semester IV
S. No Course Title Code Department
1 Smemup HB(PD 22K4TELOZ | Tamil
2 English for Enhanced Competence - | 22K4EEL02 |English
3 Histary for Competitive Examinations 22K4HELO2 |History
4 Economics for Competitive Examinations 22K4ECELD2 | Economics
5 {(Operations Research - 11 22K4MELOD2 | Mathematics
6 [Solar Energy 22K4PEL0O2 |Physics
7 Hydro Chemistry 22K4CELO02 |Chemistry
g Horticultural Practices and Gardening 22K4BELO2 |Botany
9 Vermiculture 22K4ZEL02 | Zoology
10 (ieography for Competitive Examinations - 11 22K4GELO2 | Geography
11 110 Statishics 22K4SELO2 | Statistics
12 ‘undamentals of Web Designing 22KACSELO2 |Computer Science
13 ¥ enersl Commercial Knowledge 22K4COEL02 | Commerce
14 Introduction to Organizational Behavior 22K4BBELO2 | Business Administration

A dd-on Course: Semester HI: Foundation Mathematics




VL. Details on the number of Courses, Instruction Hours and Credits

Instruction .
Course Course Title Cﬁz'rzzs miHO“rs Credits
Part1 | Tamil 4 24 12
Partll | English 4 24 12
Core Course 65
Part 111 (Theory 9 & Practical 4) 13 i
Allied Course
4 18
Part III (Theory4 & Practical?) 6 i
PartIIl | Major Based Elective 3 16 15
Skill Based Elective 3 4 6
Non Major Elective 2 4 4
Course (NME)
P
MDY Value Education 1 2 2
Environmental Studies 1 2 2
SSD | 2 2
Extension Activities 2 - I
Pt ¥ Gender Studies 1 1 |
Total 39 180 140
ECC1,2,3 3 - 10
VII. SEMESTER — WISE COURSE STRUCTURE
Semester | Course Ez:f:“s :':;:"" Credit
| LCI1, ELCI, CCl, ACI1, VE 5 30 16
11 LC2, ELC2, CC2P, CC3, AC3, AC2P, ES, 7 30 25
111 LC3, ELC3, CC4, CC5, AC1, NME1 6 30 17
v LC4, ELC4, CC6, CC7 P, ACS5 P, AC6, NME2, SBECI 8 30 27
\"4 CC8,CC9,MBE1,SBEC2, SBEC3,55D 6 30 22
V] CC10,CC11,CCI2P,CCI3P,MBE2,MBE3,GS (+Ext Act) 7 30 33
TOTAL 39 180 140




ML Continuous Internal Assessment System

[ ] i Components . gy |
| M e = : - -— Pg Minimum
= _L'?"“"""m | _Attendance | ClA Seminar / Assignment P'ISSIIIE_!_ "
eory | % | 05 | s 05 10
Jrl‘it\,g_{_;.._ _[_ di === (5 15 EU(RUﬂOTd) 16 I
“Department specific
I, Question Pattern
' Part A Part B PartC
3 x10 =30(Open choice)

_ Senester E:ﬁlm (75)

20 x 1=20 (Answer All)

5 x 5= 25 (Internal choice)

| _Stnester Exam: Practical (60) | 5x 10=50*

| etester Exam SBEC Theor \75)

5 X 5= 25 (Internal choice)

5x10 =50(Open choice)

E

2 x 10 =20(Open choice)

CI\_Exam: Theory (50) [ 10 x I1=10 (Answer All) | 4 x 5= 20 (Internal choice)

Cl\ SBEC Theory (50) 4 x 5 =20 (Internal choice) | 3 x 10 =30(Open choice) =

Mddel Exam Thoery  (75) | 20 x 1=20 (Answer All) | 5x 5=25 (Internal choice) | 3 x 10 =30(Open choice)
[ Mddel Exam: Practical (50)* | 5x10=50 = =

* Department specific

X .Question Allocation and Blooms Taxonomy for (Direct) Assessment

]

J & - -
Unit | Section & Marks Question Blooms Action Verbs
Number - Level
Level 1: Choose, Define, Find, How, Label, List, Maich, Name, Select, Show
1 A (1 mark) 1-4 1/11 Tell, What, When, Where, Which, Who, Why
B (S mark) 21 (a) and (b) 1711 Level II: Classify, Compare, Contrast, Demansirate, Explain, Extend,
C (10 mark) 26 1711 Htustrate, Infer, Interpret, Outline, Relate, Show, Summarize, Transiate
o A mark) 5-8 /11 Level I11: Apply. Build, Choose, Canstruct, Develop, Experiment with,
B (5 mark) 22 (a) and (b) 1/11 Identify. Interview, Make use of, Model, Organize, Plan, Select, Solve, Uhili=e
C (10 mark) 27 I/11
L A rk 912 711 Level 1V: Analyze, Assume, Cartegorize, Discover, Dissec, Distinguish
- mark) it Divide, Examine, Function, Inference, Inspect, Motive, Relanonshirs
B (5 mark) 23 () and (b) /1y Simplify. Survey. Take part in, Test for, Theme
C (10 mark) 28 nr/iv I
A (1 mark) 13-16 /1 Level V: Agree, Appraise, Assess, Award Conclude. Criteria, Crijer=e
’ W B mark) Milandt) | NIVIV ) o eacs Decuct Defbnd Dowrmice, Digrove Estmate, Sraie
C (10 mark) T V7V fmpar_fance. Influence, Interprer, Judge, Justify, Afark, Measure, Opion
I'L . AL k) mfu ——”- i Perceive, Priorinze, Frove, Rate, Recommend, Rule on, Select, Suppore, Value
J v B (5 mark) 25 (a) and (b) ViVl Level VI: Adapt. Combine. Compile, Compose, Construct, Create. Delete
= Design, Develop. Discuss, Elaboray . Estimate, Formulage. Huppcu..
1 C (10 mark) 30 ViVl Imagine, Improve, favent, Make up. Maximize, Mimimize, Modify. Original,
Originate, Plan, Predict, Propose. Solution, Solve, Suppase, Tost. Theory
T : - 3
i No. Of Questions (Sections) Total y
: Bl. A B C Marks Yo of Marks
[ I. Remembering 12 4 2 12
[ 1L Understanding 08 48 50
| 1L Applving 3 20
ALy ¥ 42 il == A - ———
| 1V. Analyzing - ! : 20 A3 RO i
| V. Eraluating - 2 ! 10 i % ™
VI Creating - 10 17 ! N
Totul Questiorss 20 10 5 120 100 Y U I .ﬂl}[; 23/ i 1y
s o
e —:.::‘.t ‘;.., . - ) v_-

= ——




) - - & - w y L) 1. T I " - . : l
\1 Feaching Methodology Adopted: (Department Specilic) I)L]TLHIIHLIH Ny
Hopted at least a 20 % of ICT enabled classes out of total hours of each course
Nork and proper documents (Date, Hour, Conrse and unit, name of the faeultvs el
VRIS T sepresantanive student) 1o be maintained for the same

XL Outline of Learning Outcomes- based Curricnlum Frame work (LOCF)
(A% the following sategories of courses will be given with definition, procedure and system of implementation)

* LC: L anguage Course (Part 1):
=- ELC: English Language Course (Part 11):
3. €CC: Core Course
< AC : Allied Course
- EC:  Elective Course
©. MBE: Major Based Elective:
7. SBEC: Skill Based Elective Courses:
8. (A) Internship-External
(B) Internship-Internal
(C) Field Work
9. VA: Value Added courses:
10. NME : Non-Major Elective:
11. VE: Value Education
12. ES: Environmental Studies
1 3. SSD: Soft Skill Development:
1=: Extension and Extra Curricular Activities:

th b
[

. Pt g‘_.-‘l:j‘-—"‘-'——“ﬁrﬁ XN 7
15. ECC - Extra Credit Course: s RN
(A) SS-Self Study: k\ 01 Aug 20:¢ 2
(B) NOOC: \‘\“31":*:—-77*-*'_’;}.?;
(C) Add on Course: TN

Add-on Centificate Courses with 10-30 contact Hrs conducting by Course Coordinator of
tie Depantment / College
ist of NMOOC Courses will be given by the Course Coordinator

-~ External or Internal Internship: 2 weeks During Month of March -
ADrilFxecuted by Intemnship Coordinator through internal guide
OR
- Field work: Can be a field study / industrial visit During Month of March -
Apnl Dxecuied by Internship Coordinator through internal euide with
subbmiuing 2 1 1015 page repon.




QUESTION BLUE I‘Rl\ 1 (TS Marks)
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Rv, mmmnm. 1 / Understanding i

Rununb;nm. /0 nd._-x't.m ding 11

Rcmt_mb-::rnm 1/ Understanding ! H

I\:.m;mbcnm. 1/ Lnd.r\undnm Il

. Runcmbcrmi: 1/ Understanding n

]

3
6 1 u i “Remembering |/ Understanding n |
7 B Rtmtm'hcnm.. 1 lnd.'\'l“ndln*‘ 1
8 1! Rummbcnng I/ Understanding n
9 e Rt.mt‘.‘thbtﬂl'lﬂ 1/ Understanding 11 ]
10 1l | Remembering 1/ Understanding 1I
11 I | Remembering 1/ Understanding Il
| 12 11 | Remembering 1/ Understanding 11
L 13 IV | Remembering |/ Understanding ! |
| 14 IV | Remembering |/ Understanding 11 |
15 IV | Remembering 1/ Understanding n |
16 1V Remembering 1/ Understanding li
17 V Remembering 1/ Understanding 11
18 V| Remembering 1/ Understanding Il |
19 V Remembering | Understanding Il |
20 |V Remembering 1/ Understanding 11
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21 (a) 1 Remembering 1/ Understanding 1l
(b) 1 Remembering 1/ Understanding Il
22 (a) 1 Remembering 1/ Understanding 1l
(b) il Remembering 1/ Understanding 11
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(b) I11 Applying 111/ Analyzing IV
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L ;‘2’6_- 71 | Remembering 1/ Understanding il
L 27 1 _;i{grnwmbcring | / Understanding 1l
28 Il | Applving 111 / Analyzing IV |
29 IV | Applying 111/ Analyzing IV i
30 V| Creating V/ Evaluating VI i
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