
 

 

 

1.3.2- Programme / Curriculum / Syllabus of the courses 

The following department have Syllabus for experiential learning through 

project work/field work/internship 

1. B.A Economics 

2. B.A English 

3. B.B.A 

4. B.Com 

5. B.Com C.A 

6. B.ComB.M 

7. B.Sc Biochemistry 

8. B.Sc Chemistry 

9. BCA 

10. B.Sc., Computer Science 

11. B.Sc Fashion Technology  and Costume Designing 

12. B.Sc Information technology 

13. B.Sc Microbiology 

14. B.Sc Physics 

15. M.A Tamil 

16. MBA 

17. M.COM 

18. M.Sc Biochemistry 

19. M.Sc Computer Science 

20. M.Sc Hospital Administration 

21. M.Sc Information Technology 

22. M.Sc Mathematics 

23. M.Sc Microbiology 

24. M.Sc Physics 

25. MSW 



















 



HUMAN RESOURCE MANAGEMENT 
SUBJECT CODE :16CCBB13 

OBJECTIVE: 
To help students 

> understand of the basic elements of HRM 
b oain knowledge on various facetis.the policies and practices of HRM and 

acquire knowledge on the recent trends in HRM. 

LNIT-1 

CORE COURSE - XII 

Human Resource - Definition - Characteristics and Objectives - Principles of 
HRM- Functions of Personnel Department - Managerial and Operative 
Functions. 

(NIT- I! 

LNIT - III 

HR Planning - Basics and needs - Factors 
Analysis, Job Description and Job Specification 
Interviews and Tests and Placement of Personnel. 

NIT - IV 

Training - Objectives � Methods - Importance of Executive Development 

Methods - Promotion-Criteria and types- Transfer - Types- Career Planning. 

UNIT- V 

Wages- Different methods of wage payments - Time and Piece rate system 

Incentive Schemes -Fringe benefits. 

Steps in HR Planning - Job 
Recruitment-Selection 

Performance Evaluation- Importance - Methods- Discipline and Disciplinary 

procedure 
-Grievances - Steps in Grievance Handling. 

RECOMMENDED TEXTBOOK: 

FHuman Resource Management -C. B. GUPTA - Sultan Chand 

Human Resource Management- S.S. Khanka - Himalaya publishing 
HouseHuman Resource Management -P.S. SUBBORAO 

BOOKS FOR REFERENCE: 

L. Personnel Management- C.B. MAMORIA, Himalaya Publishing House. 
2. Human Resource Management - L. NATARAJAN - Margam Publications 
B. Human Resource Management -S.M. SHA W-Himalaya Publishing House.4* Edition 2013. 
4.Personnel Management and Industrial Relations -K.K. AHUJA, Kalyani Publishers. 

The Head 
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OBJECTIVES: 
SUBJECT CODE: 16CCBB3 

NIT-1 

process. 

LNIT-1I 

To cxpose students to marketing concepts and trcnds in the market. 
Topromote the abilitv to relate cOnsumer hchaviour and market trends 

To make students realize the relationship between marketing channels and correspondingstrategies. 
Market and Marketing: Distinction between marketing and selling Iypcs of 

market Concepts 

Importance -Markcting Environment -Marketing Information System. 
Functions - Markcting management Objectives 

LNIT-I 

MARKETING MANAGEMENT 

UNIT- V 

Market Segmentation: Criteria of effective segmentation - Benefits - Bases for marketsegmentation - Factors influencing consumer behavior- Buyer motives Buying 

UNIT -1V 

CORE COURSE- I 

Marketing Mix - Product planning and development � Productmix decisions -New product development - Product life cycle and strategies - Pricing Meaning - Influencing factors -Objectives -Pricing methods. 

Marketing channels -Need and importance - Classification - Types of 
Intermediaries � Wholesalers - Functions - Retailers - Functions - Phvsical 
disribution- Elements of physical distribution (logistics) 

Promotion mix - Personal selling -Process Advertising - Objectives - Types 
Salespromotion - Objectives -Sales promotionmethods, publicity and public relations. 

TEXT B00K RECOMMENDED: 

1. Ramaswamy and Namakumari, Marketing Management 3/e Revised MacMillan Ld 

BOOKS FOR REFERENCE: 

I. Philip Kotler, Marketing Management, Prentice Hall of lndia. 

3. Rajan Nair, Marketing 
2. Philip Kotler and Armstrong, Marketing Management 

*. Saxena, Marketing Management, Tata McGraw Hill Pub 

D. Pillai &Bhagavathi, Modern Marketing 
6. Sherlekar, Marketing Management 

The Head 

Dept Of Business Administratior 
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OBJECTIVES: 
> To provide basic knowledge on various models oforganizational behavior 
> To exp0se them to the concepts of motivation and group dynamics 
> To help them acquire interpersonal skills. 

UNIT - I 
Organizational Behaviour - Concept - Nature - Models - Other similar fields of study -

Individual Behaviour Disciplines contributing to Organizational Behaviour 
Perception. 

UNIT - II 

CORE COURSE-VII 
ORGANIZATIONAL BEHAVIOUR 

Personality - Definition Determinants - Group Dynamics - Formal and Informal 

Groups, Group Norms, Group Cohesiveness, Group Behaviour and Group Decision 

making. 

UNIT - III 

Leadership � Concept - Qualities of effective Leadership - Leadership Styles - Definition 

of Power- Types of Power - Sources of power - Power and Politics. 

UNIT - IV Concept 
Definition of Authority Characteristics � Types of Authority - Morale 

UNIT -V 
Motivation - Concept - Nature - significance - Theories of Motivation � Maslow's need 

hierarchy theory- Mc Gregor's Theory X and Theory Y- Herzberg Two Factor Theory -

Stress Management- Concept - Sources - Effects of stress - Management of Stress. 

TEXT BOOK RECOMMENDED: 

Organizational Behaviour �L.M. PRASAD 

BOOKS FOR REFERENCES: 

1. Organization Theory and Behaviour -V.S.P. RAO & D.S. Narayana 

2. Elements of Organizational Behaviour � K. SUNDARJ. SRINIVASAN 

3. Organizational Behaviour - FRED LUTHENS. 

4. Organizational Behaviour - Uma Sekaran 

5. Organizational Behaviour - K.Aswathappa 

6. Organizational Behaviour -Dr. P.C. SEKAR 

7. Organizational Behaviour - Sharma 

17 
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importance - Measurement of Morale-Steps to improve Morale in an organization. 



5. P'er: 

ENTREPRENEURIAL DEVELOPMENT 
sUBJECT CODE: 16CCBB15 

OBJECTIVES: 
To help students 
understand the concepts of entrepreneurship development 

UNIT-I 

CORE COURSE- XV 

acquire requisite knowledge and skills for becoming successful cntrepreneurs and 
fornulate and develop business projects. 

UNIT- I| 

Entrepreneurship - Evolution of entrepreneurship - Traits of an Entrepreneur 
Functions 
-Types of Entrepreneurs - Role of Entrepreneurship in Economic Development 
- Distinction between Entrepreneur, Intrapreneur and Entrepreneurship. 

UNIT - III 

UNIT - V 

Entrepreneurial Environment - Factors affecting Entrepreneurial Growth -
Entrepreneurial Motivation - Need for Achievement Motivation - Barriers to 
Entrepreneurship Development. 

Sultan Chand 

UNIT-IV 

Entrepreneurship Development Programme (EDP) - Need for EDP 
Objectives, Phases of EDP Course Content and Curriculum of EDP 
Problems of women entrepreneurs - EDP Institutions in India, their functions 
and financial support for entrepreneurs -DIC, TIIC, SISI, SIPCOT and SIDBI. 

Project Management - Concept of Project and Classification- Sources of a Business 
Idea 
-Project Identification - Project Formulation - Project Appraisal Methods -
Preparation of Project Reports. 

Incentives and Subsidies - Incentives to Small Scale Industries � Problems of 

Small Scale Industries - Merits and Demerits of Family Business - Benefits to 

Industrial Units located in Backward Areas - Industrial Estates. 

TEXT BOOK RECOMMENDED: 
C.B. Gupta && Srinivasan, Entrepreneurial Development, Sultan Chand & Sons 

BOOKS FOR REFERENCE: 
1. Vasant Desai, Dynamics of E Entrepreneurial Development. 

.P.Saravanavel, Entrepreneurship Development Principles, Policies and Programmes. 

The Head 

Dept Of Business Administratla 

Shrimati Indira Gandhi Colleg 

Tiruchirapalli -620 002. 













Syllabus for Mini project
III B.Sc Biochemistry

Clinical biochemistry Sub. Code 16SCCBC9

Unit I Basic concepts of Clinical Biochemistry: A brief review of units and abbreviations used
in expressing concentrations and standard solutions. Specimen collection and processing
(Blood, urine, faeces). Anticoagulant preservatives for blood and urine. Transport of
specimens. Blood coagulation - disturbances in blood clotting - haemophilia A and
haemophilia B. Blood groups, haemoglobin in anaemias, sickle cell anemia, thallasemia,
Porphyrias and porphyrinurias. Blood banking.

Unit II Homeostasis, Disorders of fluids, electrolyte balance and gastrointestinal system,
disorder involving change in hydrogen ion concentration. Liver function tests, jaundice,
haemolytic, hepatic and obstructive jaundice. Renal function tests, normal and abnormal
constituents of urine.

Unit III Disorders of carbohydrate metabolism: Sugar level in normal blood, maintenance of
blood sugar concentration – endocrine influence on carbohydrate metabolism,
hypoglycemia, glycosuria, renal threshold value, diabetes mellitus – classification,
complications, glucose tolerance test (GTT), diabetic coma, diabetic ketoacidosis, glycogen
storage diseases, fructosuria, galactosemia, and hypoglycemic agents.

Unit IV Disorders of protein, amino acid and nucleicacid metabolism: plasma proteins, their
origin, significance and variation in diseases. Nitrogen balance, proteinuria, multiple
myeloma, Wilsons disease. Phenylketonuria, alkaptonuria, tyrosinosis, albinism, Hartnups
disease.Fanconic syndrome, cystinuria, Gout.

Unit V Disorders of lipid metabolism: lipid metabolism in liver and adipose tissue, plasma
lipoproteins, cholesterol triglycerides and phospholipids in health and diseases, fatty liver,
atherosclerosis, lipid storage diseases, hypolipoproteinemia and hyperlipoproteinemia.

Reference Books:
1. Clinical Chemistry in diagnosis and treatment, Philip, 6th ed ELBS. D. Mayne & Edward
Arnold, 1994.
2. Textbook of Clinical Chemistry, 3rd ed, Burtis & Ashwood, TietZ WB Saunders, 1999.
3. Text book of Medical Biochemistry 2nd Edition, M.N. Chatterjee and Rana Shinde, Jaypee

Brothers Medical publishers Private limited, New Delhi 1995.
4. Clinical Biochemistry – Metabolic & Clinical Aspects, William J.Marshall, Stephen K.
Bansert, Churchill Livingstone, 1995.
5. Clinical Chemistry – Principles, procedures, correlations – Bishop, Lippincott.2000. 6.
Fundamentals of Biochemistry - Ambika shanmugam, S.Chand, by Publishers 1986.













 











 















 



CORE COURSE I 

DIFFERENTIAL CALCULUS AND TRIGONOMETRY 

Objectives 

1. To inculcate the basics of differentiation and their applications. 
2. To introduce the notion of curvatures, Evolutes & Involutes and polar co-ordinates. 
3 . To understand the basic concepts of Trigonometry 

UNITI 

Methods of Successive Differentiation - Leibnitz,s Theorem and its applications­
Increasing & Decreasing functions -Maxima and Minima of function of two variables. 

UNIT II 

Curvature - Radius of curvature in Cartesian and in Polar Coordinates - Centre of 
curvature-Evolutes & Involutes 

UNIT III 

Expansions of sin (nx), cos (nx), tan (rue) - Expansions of sin "x, cos nx -Expansions of 
sin(x), cos(x), fan(x) in powers of x. 

UNIT IV 

Hyperbolic functions - Relation between hyperbolic & Circular functions- Inverse 
hyperbolic functions. 

UNITV 

Logarithm of a complex number -Summation of Trigonometric series - Difference 
method- Angles in arithmetic progression method -Gregory's series 

TEXTBOOKS: 

1. S.Narayanan and T.K.Manicavachagom Pillai, Calculus Volume I, S.Viswanathan 
(Printers&Publishers) Pvt Limited , Chennai -2011. 

2. S.Arumugam & others, Trigonometry and Fourier series, New Gamma 
Publications -1999 

UNIT-I - Chapter III 
Sections 1.1 to 2. 2 & Chapter IV Section 2 .1, 2 .2 and 
Chapter V 1. 1 to 1. 4 of [ 1 l 

UNIT-II - Chapter X Sections 2 .1 to 2.6 of [1] 
UNIT- III - !Chapter 1 Sections 1.2 to 1.4 of (2] 
IUNIT- IV - Chapter 2 Sections 2.1& 2 .2 of [2] 

UNIT-V - Chapter 3 & Chapter 4 Sections 4 . 1,4.2 & 4.4 of (2] 

REFERENCE(S) 

1. S.Arumugam and Isaac, Calculus, Volume 1, New Gamma Publishing House, 1991. 
2. S . Narayanan, T.K. Manichavasagam Pillai, Trigonometry, S. Viswanathan Pvt 

Limited, and Vijay Nicole Imprints Pvt Ltd, 2004 . 
***** 
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Objectives 

CORE COURSE II 

INTEGRAL CALCULUS 

1. To inculcate the basics of integration and their applications. 2. To study some applications of definite integrals. 3. To understand the concepts of Beta, Gamma functions 
UNITI 

Revision of all integral models - simple problems -
UNIT II 

Definite integrals - Integration by parts & reduction formula 
UNIT Ill 

Geometric Application of Integration-Area under plane curves: Cartesian co­ordinates -Area of a closed curve - Examples - Areas in polar co-ordinates. 
UNIT IV 

Double integrals - changing the order of Integration - Triple Integrals. 
UNITV 

Beta & Gamma functions and the relation between them - Integration using Beta & Gamma functions 

TEXT BOOK(S) 

1. S.Narayanan and T.K.Manicavachagom Pillai, Calculus Volume II, S.Viswanathan {Printers & Publishers) Pvt Limited, Chennai -2011. 

UNIT I 
UNIT II 
UNIT III 
UNIT IV 
UNIT V 

: Chapter 1 section 1 to 10 
: Chapter 1 section 11, 12 & 13 
: Chapter 2 section 1.1, 1.2, 1.3 & 1.4 : Chapter 5 section 2 .1, 2.2 & 4 
: Ch,apter 7 section 2. 1 to 2 . 5 

REFERNECE(S) 

1. Shanti Narayan, Differential & Integral Calculus. 

***** 
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CORE COURSE III 
DIFFERENTIAL EQUATIONS AND LAPLACE TRANSFORMS 

OBJECTIVES: 

1. To know the order and degree of the ODE's 
2. To identify some specific methods and solve them 3 . To make difference between ODE and PDE 
4 . To solve some standard methods 
5 . To know the concept of Laplace transforms and its inverse with applications 
UNIT I 

First order, highe! degree differential equations solvable for x, solvable for y, solvable for dy / dx, Clairauts form - Conditions of integrability of M dx + N dy = 0 - simple problems . 

UNIT II 

Particular integrals of second order differential equations with constant coefficients -Linear equations with variable coefficients - Method of Variation of Parameters ( Omit third & higher order equations) . 

UNIT III 

Formation of Partial Differential Equation - General, Particular & Complete integrals -Solution of PDE of the standard forms - Lagrange's method - Solving of Charpit's method and a few standard forms. 

UNIT IV 

PDE of second order homogeneous equation with Constant coefficients - Particular integrals of the forms eax•by, Sin(ax+by), Cos(ax+by), xrys and eax•by_f(x,y) . 
UNITV 

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

TEXTBOOK 

1. T.K.Manicavachagom Pillay & S.Narayanan, Differential Equations, S.Viswanathan Publishers Pvt. Ltd., 1996. 
2. Arumugam & Isaac, Differential Equations , New Ga mma Publishing House, Palayamkottai, 2003 . 
Unit: l Chapter IV - Sections 1,2 & 3, Chapter II - Section 6 111 Unit : 2 Chapter V- Sections 1,2,3,4 & 5, Chapter VIII - Section 4 [11 Unit : 3 Chapte r XJI - Sections 1 - 6 [ l I 
Uni t : 4 Chapter V [2] 
Uni t : 5 Chapte r IX - Sections 1 - 8 [ 11 
Reference book: 
1. M.D.Raisinghania , Ordina ry and Partia l Differentia l Equations, S.Chand & Co 2 . M .K. Venkatrama n , Engineering Ma thema tics, S .V. Publications, 1985 Revised Edition 

***** 
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OBJECTIVES : 

CORE COURSE IV 

ANALYTICAL GEOMETRY 3D 

1. To study 3 dimensional Cartesian Co-ordinates system 
2 . To enable the students to develop their skill in 3 dimensions 
UNIT I 

Coordinates in space-Direction consines of a line in space-angle between lines in space - equation of a plane in normal form. Angle between planes - Distance of a plane from a point. 

UNIT II 

Straight lines in space - line of intersection of planes - plane containing a line . Coplanar lines - skew lines and shortest distance between skew lines- length of the perpendicular from point to line. 

UNIT III 

General equation of a sphere-Section of sphere by plane-tangent planes -condition of tangency-system of spheres generated by two spheres - System of spheres generated by a sphere and plane . 

UNIT IV 

The equation of surface - cone - intersection of straight line and quadric cone -tangent plane and normal 

UNITV 

Condition for plru:ie to touch the quadric cone - angle between the lines in which the plane cuts the cone. Condition that the cone has three mutually perpendicular generators- Central quadrics - intersection of a line and quadric - tangents and tangent planes - condition for the plane to touch the conicoid 

Books for Study 

1. Shanthi Narayanan and Mittal P.K:Analytical Solid Geometry 16th Edition S.Chand 
& Co., New Delhi. 

2. Narayanan and Manickavasagam Pillay, T.K. Treatment as Analytical Gementry S.Viswanathan (Printers & Publishers) Pvt . Ltd., 
Unit I : Chapter I, Sec 1.5 to 1.9, Chapter II Sec 2.1 to 2.3, Pages: 10-31, 

Chapter II Sec 2.4 to 2.8 pages: 32-47 of 11) 
Unit II : chapter III section 3.1-3.7, pages 55-89 oflll 
Unit III : ChapterVl Sec. 6.1 to 6 .6 pages: 121-143 ofll) 
Unit IV : Chapter V Sec.43 to 47 pages: 103-113 of 12) 
Unit V: Chapter V Sec.49. to 53, Pages:115-125 of 12) · 

Book for Reference 

1. P .Duraipandian & others- Analytical Geometry 3 Dimensional - Edition. 

****** 
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CORE COURSE V 

SEQUENCES AND SERIES 

OBJECTIVES: 

1. To lay a good-foundation for classical analysis 
2. To study the behavior of sequences and series. 

Unit I 

Sequences - Bounded Sequences - Monotonic Sequences - Convergent 
Sequence - Divergent Sequences - Oscillating sequences 

Unit II 

Algebra of Limits - Behavior of Monotonic functions 

Unit III 

Some theorems on limits - subsequences - limit points : Cauchy sequences 

Unit IV 

Series - infinite series - Cauchy's general principal of convergence -
Comparison - test theorem and test of convergence using comparison test 
(comparison test statement only, no proof) 

Unit V 

Test of convergence using D Alembert's ratio test - Cauchy's root test -
Alternating Series - Absolute Convergence (Statement only for all tests) 

Book for Study 

Dr. S.Arumugam & Mr.A.Thangapandi . Isaac Sequences and Series - New 
Gamma Publishing House - 2002 Edition. 
Unit I : Chapter 3 : Sec. 3.0 - 3.5 Page No : 39-55 
Unit II : Chapter 3 : Sec. 3.6, 3.7 Page No:56 - 82 
Unit III : Chapter 3 : Sec. 3.8-3.11, Page No:82-102 
Unit IV : Chapter 4: Sec. (4.1 & 4.2) Page No: 112-128. 
Unit V : Relevant part of Chapter 4 and Chapter 5:· Sec. 5.1 & 5.2 

Page No:157-167. 

Book for Reference 

1. Algebra - Prof. S.Surya Narayan Iyer 
2. Algebra - Prof. M.I.Francis Raj 

***** 
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CORE COURSE VI 

CLASSICAL ALGEBRA AND THEORY OF NUMBERS 

Objectives 

1. To lay _a good foundation for the study of Theory of Equations. 
2. To tram the stµdents in operative algebra. 

Unit I 

Relation between roots & coefficients of Polynomial Equations - Symmetric functions -
Sum of the r th Powers of the Roots 

Unit II 

Newtion's theorem on the sum of the power of the roots-Transformations of Equations 
- Diminshing, Increasing & Multiplying the roots by a constant - Reciprocal equations 
- To increase or decrease the roots of the equation by a given quantity. 

Unit III 

Form of the quotient and remainder - Removal of terms - To form of an equation 
whose roots are any power - Transformation in general - Descart's rule of sign 

Unit IV 

Inequalities elementary principles - Geometric & Arithmetic means - Weirstrass 
inequalities - Cauchy inequality - Applications to Maxima & Minima. 

UnitV 

Theory of Numbers - Prime & Composite numbers - divisors of a given number N -
Euler's Function (N) and its value - The highest Power of a prime P contained in N! -
Congruences - Fermat's, Wilson's & Lagrange's Theorems. 

Text Book(s) 

1. T.K.Manickavasagam Pillai & others Algebra Volume I.S.V. Publications - 1985 

Revised Edition. 
2. T.K. Manickavasagam Pillai & others Algebra Volume II, S.V.Publications - 1985 

Revised Edition. 
Unit I Chapter 6 Section 11 to 13 of(l) 
Unit II Chapter 6 Section 14 to 17 of (1) 
Unit III Chapter 6 Section 18- 21 & 24 of (1) 
Unit IV Chapter 4 of (2) 
Unit V Chapter 5 of (2) 

References : 

H .S .Hall and S.R. Knight, Higher Algebra, Pren~ice Hall of India, New Delhi. 
1. H.S. Hall and S.R.Knight, Higher Algebra, McMillan and Co., London, 1948. 
2. 

***** 

9 cs~ 
The hNIO 

Dt:•pl O i Mcit!lem atic . 
. t · lndi •3 G andhi Co lleg.c: 

St, n rna , • . .., QO'> 
. i iru c hl rapallt • 6 ... 0 !2- .. ;--~ 

l 

I 



CORE COURSE VII 

VECTOR CALCULUS AND FOURIER SERIES 

Objectives: 

To provide the b~sic knowledge of vector difTerenliation & vector integration. 
To solve vector d11Terenliation & integration problems . 

UNIT I 

Vector dilTerentiation -velocity & acceleration-Vector & scalar fields -Gradient of a 
vector- Directional derivative - divergence & curl of a vector solinoidal & irrotational 
vectors -Laplacian double operator -simple problems 

UNIT II 

Vector integration -Tangential line integral -Conservative force field -scalar potential­
Work done by a force - Normal surface integral- Volume integral - simple problems. 

UNIT III 

Gauss Divergence Theorem - Stoke's Theorem- Green's Theorem - Simple problems & 
Verification of the theorems for simple problems. 

UNIT IV 

Fourier series- definition - Fourier Series expansion of periodic functions with Period 
21r and period 2a·- Use of odd & even functions in Fourier Series. 

UNITV 

Half-range Fourier Series - definition- Development in Cosine series & in Sine series 
Change of interval - Combination of series 

TEXT BOOK(S) 

1. M.L. Khanna, Vector Calculus , Jai Prakash Nath and Co. , 8th Edition, 1986. 
2 . S. Narayanan, T.K. Manicavachagam Pillai, Calculus, Vol. Ill, S. Viswanathan Pvt 

Limited, and Vijay Nicole Imprints Pvt Ltd, 2004. 

UNIT- I - Chapter 1 Section 1 & Chapter 2 Sections 2.3 to 2.6, 3, 4, 5, 7 of [1] 
UNIT - n - Chapter 3 Sections I , 2 , 4 of [II 
UNIT - Ill - Chapter 3 Sections 5 & 6 of [2] 
UNIT - IV - Chapter 6 Section l, 2, 3 of [2] 
UNIT - V - Chapter 6 Section 4, 5.1 , 5.2, 6, 7 of [21 

Reference: 

1. P.Duraipandiyan and Lakshmi Duraipandian, Vector Analysis , Emara ld publishers 

(1986) . . . · N G 
2. Dr. s .Arumugam and prof. A.Thangapand1 Issac , Fourier senes, ew amma 

publi shing house (Nov 12) 
***** 
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Objectives 

CORE COURSE VIII 

LINEAR ALGEBRA 

1. To facilitate a better understanding of vector space 
2. To solve problems in linear algebra 

Unit I Vector spaces: 

Vector spaces - Definition and examples - Subspaces-linear transformation -Span of a set. 

Unit II Basis and Dimension: 

Linear Independence - Basis and Dimension -Rank and Nullity. 

Unit Ill Matrix and Inner product space: 

Matrix of a linear transformation -Inner product space - Definition and examples - · Orthogonality - Gram Schmidt orthogonalisation process -Orthogonal Complement. 

Unit IV Theory of Matrices: 

Algebra of Matrices - Types of Matrices - The Inverse of a Matrix - Elementary Transformations - Rank of a matrix. 

UnitV Characteristic equation and bilinear forms: 

Characteristic equation and Cayley -Hamilton theorem - Eigen values and Eigen vectors 

Textbook 

1. Arumugam S and Thangapandi Isaac A, Modern Algebra, SciTech Publications (India) Ltd., Chennai, Edition 2012. 

Unitl: Chapter 5, Sec 5 . 1 to 5.4 
Unit2: Chapter 5, Sec 5.5 to 5.7 
Unit3: Chapter 5,Sec 5 .8, Chapter 6, Sec 6.1 to 6.3 
Unit4: Chapter 7 Sec 7. 1 to 7. 5 
UnitS: Chapter 7, Sec 7. 7, 7 .8 

References 

1. I. N. Herstein, Topics in Algebra, Second Edition, John Wiley & Sons (Asia), 
1975. 

***** 
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CORE COURSE X 

REAL ANALYSIS 

Objectives: To enable the students to 

1. Understand the real number system and countable concepts in real number 
system 

2 . Provide a Comprehensive idea about the real number system. 
3. Understand the concepts of Continuity, Differentiation and Riemann Integrals 
4. Learn Rolle's Theorem and apply the Rolle's theorem concepts. 

UNITI 

Real Number ,system - Field axioms -Order relation in R. Absolute_ value of a real 
number & its properties -Supremum & Infimum of a set - Order completeness 
property - Countable & uncountable sets. 

UNIT II 

Continuous functions -Limit of a Function - Algebra of Limits - Continuity of a 
function -Types of discontinuities - Elementary properties of continuous functions -
Uniform continuity of a function. 

UNITill 

Differentiability of a function -Derivability & Continuity -Algebra of derivatives -
Inverse Function Theorem - Daurboux"s Theorem on derivatives. 

UNIT IV 

Rolle 's Theorem -Mean Value Theorems on derivatives- Taylor's Theorem with 
remainder- Power series expansion . 

UNITV 

Riemann integration -definition - Daurboux's theorem --conditions for integrability -
Integrability of continuous & monotonic functions - Integral functions -Properties of 
Integrable functions - Continuity & derivability of integral functions - The 
Fundamental Theorem of Calculus and the First Mean Value Theorem. 

TEXT BOOK(S) 

1. M.K,Singhal & Asha Rani Singhal , A First Course in Real Analysis, R.Chand & 
Co ., June 1997 Edition 

2. Shanthi Narayan, A Course of Mathematical Analysis, S. Chand & Co., 1995 

UNIT- I - Chapter 1 of [ 1] 
UNIT - II - Chapter 5 of ! I] 
UNIT- III - Chapter 6 - Sec 1 to 5 of [l] 
UNIT- IV - Chapter 8 - Sec 1 to 6 of [l] 
UNIT-V - Chapter 6 - Sec 6.2, 6.3, 6 .5, 6 .7, 6.9 of [2] 

REFERENCE(S) 

I. Goldberge, Richard R, Methods of Real Analysis, Oxford & 181-IP Publishing Co ., 
New Delhi, 1970. 

***** 
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MAJOR BASED ELECTIVE I (A) 

OPERATIONS RESEARCH 

Objectives: 

1. To introduce the various techniques of Operations Research. 
2. To make the students solve real life problems in Business and Management 

UNIT I 

Linear programming problem - Mathematical formulation - Illustrations on 
Mathematical formulation on Linear Programming Problems - Graphical solution 
method - some exceptional cases - Canonical and standard forms of Linear 
Programming Problem - Simplex method. 

UNIT II 

Use of Artificial Variables (Big M method - Two phase method) - Duality in Linear 
Programming ~ General primal-dual pair - Formulating a Dual problem - Primal-dual 
pair in matri.'C form -Dual simplex method. 

UNIT III 

Transportation problem - LP formulation of the TP - Solution of a TP - Finding an 
initial basic feasible solution (NWCM - LCM -YAM) - Degeneracy in TP - Transportation 
Algorithm (MODI Method) - Assignment problem - Solution methods of assignment 
problem - special cases in assignment problem. 

UNIT IV 

Queuing theory - Queuing system - Classification of Queuing models - Poisson 
Queuing systems Model I (M/M/ l)(oo/FIFO) only - Games and Strategies -Two person 
zero sum - Some basic terms - the maximin-minimax principle -Games without saddle 
points-Mixed strategies - graphic solution 2xn and rnx2 games. 

UNITV 

PERT and CPM - Basic components - ,logical sequencing - Rules of network 
construction- Critical path analysis - Probability considerations in PERT. 

Book for Study: 

Kanti Swarup, P.K. Gupta and ManMohan, Operations Research, 131h edition, Sultan 
Chand and Sons, 2007. 

Unit 1: Chapter 2·sec 2.1 to 2.4, Chapter 3 Sec 3.1 to 3 .5, Chapter 4 Sec 4.1 , 4.3 
Unit 2: Chapter 4 Sec 4.4, Chapter 5 Sec 5.1 to 5.4, 5.9 
Unit 3: Chapter 10 Sec 10.1, 10.2, 10.8, 10.9, 10.12, 10.13, Chapter 11 Sec 11.1 to 
11.4 
Unit 4: Chapter 21 Sec 21.1, 21.2, 21.7 to 21.9, Chapter 17 Sec 17.1 to 17.6 
Unit 5: Chapter 25 Sec 25.1 to 25.4, 25.6, 25.7 

Book for Reference: 

1. Sundaresan.V, Ganapathy Subramanian. K.S. and Ganesan.K, Resource 
Management Techniques, A.R. Publications, 2002. 

2. Taha H.A., Operations Research: An introduction, 7th edition, Pearson Prentice 
Hall, 2002 .. 
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MAJOR BASED ELECTIVE II (A) 

GRAPH THEORY 

Objectives 

1. To introduce the notion of graph theory and its applications. 
2. To learn the techniques of combinatorics in Graph Theory. 

UNIT I 

Introduction - The Konigsberg Bridge Problem - Graphs and subgraphs: Definition and 
Examples - Degrees - Subgraphs - Isomorphism . -independent sets and coverings. 

UNIT II 

Matrices - Operations on Graphs - Walks, Trails and Paths - Connectedness and 
Components - 'Eulerian Graphs. 

UNIT Ill 

Hamiltonian Graphs (Omit Chavatal Theorem) - Characterization of Trees - Centre of 
a Tree. 

UNIT IV 

Planarity: Introduction - Definition and Properties - Characterization of Planar Graphs. 

UNITV 

Directed Graphs: Introduction - Definitions and Basic Properties - Some Applications: 
Connector Problem - Kruskal's algorithm - Shortest Path Problem - Dijkstra's 
algorithm. 

Textbook 

l. S. Arumugam and S. Ramachandran, Invitation to Graph Theory, SciTech 
Publications (India) Pvt. Ltd., Chennai, 2006. 

UNIT-I 
UNIT-II 
UNI-III 
UNIT-IV 
UNIT-V 

Chapter-I Sec 1.0, 1.1 and Chapter -2 Sec 2.0, 2 ._ l, 2.2, 2.3, 2.4.2.6 
Chapter-2 Sec 2.8,2. 9 ,Chapter-4 Sec 4.1,4.2 and Chapter-5 Sec 5.0,5. l 
Chapter-5 Sec 5.2, Chapter-6 Sec 6.0, 6.1, 6.2. 
Chapter-8 Sec 8.0, 8.1, 8.2. 
Chapter- IO Sec 10.0, 10. l Chapter-11 Sec 11.0, 11.1, 11.2 

References 

l. Narsingh Deo, Graph Theory with applications to Engineering and Computer 
Science, Prentice Hall of India, 2004. 

2. Gary Chartrand and Ping Zhang, Introduction to Graph Theory, Tata McGraw-Hill 
Edition, 2004. 
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Objectives 

1. To give an in-depth knowledge of differential equations and their applications. 
2. To study the existence, uniqueness, stability behavior of the solutions of the ODE 
UNIT I 

UNIT II 

The general solution of the homogeneous equation- he use of one known solution to 
find another - The method of variation of parameters - Power Series solutions. A 
review of power series- Series solutions of first order equations - Second order linear 
equations; Ordinary points. 

Regular Singular Points 
Legendre Polynomials 
Bessel functions. 

UNIT III 

UNIT IV 

CORE COURSE III 

ORDINARY DIFFERENTIAL EQUATIONS 

Linear Systems of First Order Equations - Homogeneous Equations with Constant 
Coefficients - The Existence and Uniqueness of Solutions of Initial Value Problem for 
First Order Ordinary Differential Equations - The Method of Solutions of Successive 
Approximations and Picard's Theorem. 

UNIT V 

Oscillation Theory and Boundary value problems - Qualitative Properties of Solutions 
- Sturm Comparison Theorems - Eigenvalues,Eigenfunctions and the Vibrating String. 

TEXT BOOKS 

Gauss's hypergeometric equation -The Point at infinity -
Bessel functions - Properties of Legendre Polynomials and 

Nonlinear equations: Autonomous Systems; the phase plane and its phenomena 
Types of critical points; Stability - critical points and stability for linear systems 
Stability by Liapunov's direct method - Simple critical points of nonlinear systems. 

UNIT - II 
UNIT � II 
UNIT � IV 

UNIT �V 

G.F. Simmons, Differential Equations with Applications and Historical Notes, TMH, 
New Delhi, 1984. 
UNIT � I 

REFERENCES 

Chapter 3: Sections 15, 16, 19 and Chapter 5: Sections 25 to 27 
Chapter 5 : Sections 28 to 31 and Chapter 6: Sections 32 to 35 
Chapter 7: Sections 37, 38 and Chapter 11: Sections 55, 56 
Chapter 4: Sections 22 to 24 
Chapter 8: Sections 42 to 44 

1. W.T. Reid, Ordinary Differential Equations, John Wiley & Sons, New York, 1971. 
2. E.A. Coddington and N. Levinson, Theory of Ordinary Differential Equaitons, 

McGraw Hill Publishing Company, New York, 1955. 
*** ** 
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Objectives 

1. To give a rigorous study of the basic concepts of Graph Theory. 
2. To study the applications of Graph Theory in other disciplines. 

Unit I 

Note: Theorems, Propositions and results which are starred are to be omitted. 
Basic Results 

Unit II 

Basic Concepts - Subgraphs - Degrees of Vertices - Paths and Connectedness 
Opcrations on Graphs - Dirccted Graphs: Basic Concepts - T'ournaments. 

Unit II 

Vertex Cuts and Edge Cuts - Connectivity and Edge - Connectivity, Trees:Definitions, 
Characterization and Simple Properties -Counting the Number of Spanning Trees -
Cayley's Formula. 

Unit IV 

Unit V 

Vertex Independent Sets and Vertex Coverings - Edge Independent Sets -Matchings 
and Factors - Eulerian Graphs - Hamiltonian Graphs. 

Textbook 

Vertex Colouring - Critical Graphs - Triangle - Free Graphs - Edge Colourings of 
Graphs - Chromatic Polynomials. 

UNIT I 

CORE COURSE IV 

Connectivity 

UNIT II 

GRAPH THEORY 

UNIT III 
UNIT IV 

Planar and Nonplanar Graphs -Euler Formula and its Consequences - K5 and K3,3 
are Nonplanar Graphs - Dual of a Plane Graph - The Four-Colour Theorem and the 
Heawood Five-Colour Theorem-Kuratowski's Theorem. 

UNIT V 

References 

Independent Sets and Matchings 

Graph Colourings 

1. R. Balakríshnan, K. Ranganathan, A Textbook of Graph Theory, Springer 
International Edition, New Delhi, 2008. 

1976. 

Planarity 

Chapter I & I1: 1.1 to 1.4, 1.7, 2.1, 2.2 
Chapter III & IV: 3.1, 3.2, 4.1, 4.3 to 4.4 
Chapter V& VI: 5.1 to 5.4, 6.1, 6.2 
Chapter VII: 7.1 to 7.4, 7.7 
Chapter VIlI: 8.1 to 8.6 

1. J.A. Bondy, U.S.R. Murty, Graph Theory with Applications, Mac Milan Press Ltd., 

2. Gary Chartrand, Linda Lesniak, Ping Zharng, Graphs and Digraph, CRC press, 2010. 
3. F.Harary, Graph Theory, Addison Wesley, Reading, Mass., 1969. 
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INTEGRAL EQUATIONS, CALCULUS OF VARIATIONS AND TRANSFORMS 
Objectives. 

1. To introduce the concept of calculus of variations and integral equations and their applications. 
2. To study the different types of transforms and their properties. 
UNIT I 

Calculus of variations � Maxima and Minima - the simplest case - Natural boundary and transition conditions - variational notation - more general case - constraints and Lagrange's multipliers - variable end points - Sturm-Liouville problems. 
UNIT - II 

Fourier transform - Fourier sine and cosine transforms - Properties Convolution Solving integral equations - Finite Fourier transform - Finite Fourier sine and cosine transforms - Fourier integral theorem - Parseval's identity. 
UNIT III 

Hankel1 Transform : Definition- Inverse formula -Some important results for Bessel function - Linearity property - Hankel Transform of the derivatives of the function -Hankel Transform of differential operators - Parseval's Theorem 
UNIT IV 

Linear Integral Equations - Definition, Regularity conditions - special kind of kernels -eigen values and eigen functions - convolution Integral the inner and scalar product of two functions - Notation - reduction to a system of Algebraic equations - examples Fredholm alternative - examples - an approximate method. 
UNIT V 

CORE COURSE V 

Method of successive approximations: Iterative scheme - examples - Volterra Integral equation - examples - some results about the resolvent kernel. Classical Fredholm 
Theory: the method of solution of Fredholm - Fredholm's first theorem second 
theorem - third theorem. 

TEXT BOOKS 

[1] Ram.P.Kanwal- Linear Integral Equations Theory and Practise, Academic Press 1971. 
[2] F.B. Hildebrand, Methods of Applied Mathematics II ed. PHI, ND 1972. (3] A.R. Vasishtha, R.K. Gupta, Integral Transforms, Krishna Prakashan Media Pvt Ltd, India, 2002. 
UNIT -I 

UNIT � II 
UNIT � III 
UNIT - V 

REFERENCES 

Chapter 2: Sections 2.1 to 2.9 of [2] 
Chapter7 of (3] 
Chapter 9 of [3]; UNIT - IV 
Chapters 3 and 4 of [1] 

-Chapters 1 and 2 of [1] 

|1] S.J. Mikhlin, Linear Integral Equations (translated from Russian), Hindustan Book Agency, 1960. 
12] L.N. Snedden, Mixed Boundary Value Problems in Potential Theory, North Holland, 1966. 
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Objectives 

UNIT I: Matrices: 

1. To give the students a thorough knowledge of the various aspects of Linear Algebra 2. To train the students in problem-solving as a preparatory for competitive exam. 

Unit II: Linear transformations: 

Systems of linear Equations - Matrices and Elementary Row operations -Row-reduced echelon Matrices -Matrix Multiplication -Invertible Matrices -Bases and Dimension. (Only revision of Vector spaces and subspaces). 

The algebra of linear transformations Representations of Linear Transformations by Matrices Double Dual -The Transpose of a Linear Transformation. Unit III: Algebra of polynomials: 

Unit V: Diagonalization: 

The algebra of polynomials Lagrange Interpolation - Polynomial Ideals -The prime factorization of a polynomial - Commutative rings - Determinant functions. 

Permutations and the uniqueness of determinants - Classical Adjoint of a (square) matrix - Inverse of an invertible matrix using determinants -Characteristic values -Annihilating polynomials. 

theorem. 

TEXTBOOK 

Invariant subspaces - Simultaneous triangulation and simultaneous Diagonalization Direct-sum Decompositions Invariant Direct sums Primary Decomposition 

CORE COURSE VII 

UNIT I Chapter 1 & 2 

LINEAR ALGEBRA 

UNIT II 

1. Kenneth Hoffman and Ray Alden Kunze, Linear Algebra, Second Edition, Prentice Hall of India Private Limited, New Delhi, 1975. 
1.2-1.6 and 2.3 

Chapter 3 
UNIT III 

UNIT IV 
UNIT V Chapter 6 6.4 -6.8 

Chapter 4 & 5 
Chapter 5 & 6 

REFERENCES 

lsomorphism of Vector Spaces 
Linear Functionals - The 

4.1 -4.5 and 5.1 -5.2 
5.3, 5.4 and 6.1 -6.3 

1. S. Kumaresan, Linear Algebra: A Geometric Approach, Prentice-Hall of India Ltd, 2004. 
2. V. Krishnamrthy, V.P. Mainra, J.L. Arora, Introduction to Linear Algebra, East West Press Ltd, 1985. 
3. A.R. Rao, P. Bhimashankaram, Linear Algebra, Second Edition, Tata McGraw Hill, 2000. 
4. Edgar G.Goodaire, Linear Algebra-Pure & Applied World Scientific, Cambridge University Press India Ltd, 2014 
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Objectives 

1. To expose the students to the charm, niceties and nuances in the world of numbers. 

UNIT I 

2. To highlight some of the Applications of the Theory of Numbers. 

UNIT II 

Introduction - Divisibility - Primes - The Binomial Theorem - Congruences -Euler's totient Fermat's, Euler's and Wilson's Theorems - Solutions of congruences - The 

UNIT III 

Techniques of numerical calculations - Public key cryptography - Prime power Moduli - Primitive roots and Power Residues -Congruences of degree two. 

UNIT IV 

Number theory from an Algebraic Viewpoint - Groups, rings and fields - Quadratic Residues- The Legendre symbol (a/r) where r is an odd prime -Quadratic Reciprocity - The Jacobi Symbol (P/g) whereq is an odd positive integer. 

UNIT V 

Binary Quadratic Forms - Equivalence and Reduction of Binary Quadratic Forms Sums of three squares - Positive Definite Binary Quadratic forms - Greatest integer Function - Arithmetic Functions - The Mobius Inversion Formula Functions � Combinatorial number theory. Recurrence 

ELECTIVE V (3) 

TEXT BOOK 

ALGEBRAIC NUMBER THEORY 

Diophantine Equations -The equation ax+by=c - Sinultaneous Linear Diophantine Equations - Pythagorean Triangles - Assorted examples. 

UNIT I 

Ivan Niven, Herbert S, Zuckerman and Hugh L, Montgomery, An Introduction to the Theory of Numbers, Fifth edn., John Wiley & Sons Inc, 2004. 

UNIT II 
UNIT III 
UNIT IV 
UNIT V 

Chapter l and Chapter 2: Sections 2.1 to 2.3 
Chapter 2: Sections 2.4 to 2.9 

Chapter 2 : Sections 2.10, 2.11 and Chapter 3: Sections 3.1 to 3.3 
Chapter 3 : Sections 3.4 to 3.7 and Chapter 4 

REFERENCES 

Chapter 5: Sections 5.1 to 5.4. 

1. Elementary Number Theory, David M. Burton W.M.C. Brown Publishers, Dubuque, Lawa, 1989. 
2. Number Theory, George Andrews, Courier Dover Publications, 1994. 3. Fundamentals of Number Theory, William J. Leveque Addison-Wesley Publishing Company, Phillipines, 1977. 
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Objectives 
1. To give an in-depth knowledge of solving partial diferential cquations and apply them in scicntific and engineering problems. 

UNIT I 

2. To study the other aspects of PDE 

UNIT II 

Partial differential cquations- origins of first order Partial differential equations Cauchy's problem for first order equations- Lincar equations of the first order- Integral 
surfaces Passing through a Given curve- surfaccs Orthogonal to a given system of surfaces -Non lincar Partial differential equations of the first order. 

UNIT III 

Cauchy's method of characteristics- compatible systems of first order equations Charpits method- Special types of first order equations- Solutions satisfying given 
conditions- Jacobi's method. 

UNIT IV 

CORE COURSE VIII 

PARTIAL DIFFERENTIAL EQUATIONS 

Partial differential equations of the second order :The origin of second order equations 
-second order equations in Physics - Higher order equations in Physics - Linear partial 
differential equations with constarnt co-efficient- Dquations with variable coefficients 
Characteristic curves of second order equations 

Unit V 

Characteristics of equations in three variables- The solution of Linear Hyperbolic 
cquations-Separation of variables. The method of Integral Transforms - Non Linear 
equations of the second order. 

Laplace equation Clementary solutions of Laplace's equations-Families of 
equipotential Surfaces- Boundary value problems-Separation of variables -Problems 
with Axial Symmetry. 
TEXT BOOK 

Ian N. Sneddon, Elements of Partial differential equations, Dover Publication -INC, 
New York, 2006. 
UNIT I Chapter II Sections 1 to 7 

REFERENCES 

UNIT II Chapter II Sections 8 to 13 
UNIT III Chapter III Sections 1 to 6 
UNIT IV Chapter IIl Sections 7 to 11 
UNIT V Chapter IV Sections 2 to 6 

1. M.D.Raisinghania, Advanced Differential Equations , S.Chand and company Ltd., 
New Delhi,2001. 

2. E.T.Copson, Partial Differential Equations, Cambridge University Press 
***k* 
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UNIT I: 

UNIT II: 

Divisibility: The division Theorem -Greatest common divisor - The 
Euclidean Algorithm- Least common multiple-Prime numbers-the fundamental 
theorem on arithmetic - Fermat's number- Mathematical induction. 

UNIT III: 

Congruence: Basic properties of congruences - Divisibility test with the 
congruence relation -complete system of residues -Linear congruences 
-Chinese remainder theorem -Fermat's theorem - reduced system- Euler's theorem -Wilson's theorem- Lagrange's theorenm-Polynomial congruence modulo m. 

MPHIL Mathematics 

GUIDE PAPER - NUMBER THEORY 

UNIITIV: 

Number theoretic functions: Functions T(n)- Euler Totient function and 
its properties- Mobius functions- Mobius Inversion formula. 

UNIT V: 

Diophantine equation : Linear diophantine equation and its solutions 
Non- linear Diophantine equations- *" +y" =z",n 2- Pythagorean triple 
Fermat's Theorem. 

Continued fraction: simple continued fractions and Their Properties 
recurring continued fraction-symmetric continued fraction-Pell's equation. 
TEXT BOOK: 

DR. Ajay, KR Chaudhuri, Introduction to Number Theory, New central 
Book Agency Pvt Ltd, Delhi. 
REFERENE BOOK: 

Dr. Sudhir, K.Pundir and Rimple Pundir, Theory of Numbers, Pragati 
Prakahan Meerut 2009. 
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