B.Sc. (Hon’s in Mathematics) Part II

Outlines of Tests, Syllabi and Courses of Reading
(Sessions 2018-19, 2019-20 and 2020-21)

SEMESTER-III
CORE SUBJECTS
	Code 
	Title of Paper/Subject
	Hrs./Week
(Credits)
	Max. Cont. Asmt.
	Marks Univ. Exam.
	Total

	BMH 301
	Analysis-I
	5
	30
	70
	100

	BMH 302
	Group Theory
	5
	30
	70
	100

	SC 304 
	Optimization Techniques-I
	5
	30
	70
	100

	CS 305A
	Data Structure
	4
	10
	40
	50

	CS 305B
	Software Lab-III
	4(2 credit)
	20
	30
	50


ELECTIVE SUBJECTS (Select any one subject according to available facilities)
	Code 
	Title of Paper/Subject
	Hrs./Week
(Credits)
	Max. Cont. Asmt.
	Marks Univ. Exam.
	Total

	BMH 303
	Mathematical Methods
	5
	30
	70
	100

	SC-306
	Statistical Methods-I
	5
	30
	70
	100


FOUNDATION SUBJECT
	Code 
	Title of Paper/Subject
	Hrs./Week
(Credits)
	Max. Cont. Asmt.
	Marks Univ. Exam.
	Total

	ENG 307
	English
	5
	25
	75
	100


SEMESTER-IV
CORE SUBJECTS
	Code 
	Title of Paper/Subject
	Hrs./Week
(Credits)
	Max. Cont. Asmt.
	Marks Univ. Exam.
	Total

	BMH 401
	Linear Algebra
	5
	30
	70
	100

	BMH 402
	Analysis-II
	5
	30
	70
	100

	BMH 403
	PDE and System of ODE
	5
	30
	70
	100

	CS 405 A
	Computer Graphics
	4
	10
	40
	50

	CS 405B
	Software Lab-IV
	4 (2 credit)
	20
	30
	50


ELECTIVE SUBJECTS (Select any one subject according to available facilities)
	Code 
	Title of Paper/Subject
	Hrs./Week
(Credits)
	Max. Cont. Asmt.
	Marks Univ. Exam.
	Total

	SC 404 
	Optimization Techniques-II
	5
	30
	70
	100

	SC-406
	Statistical Methods-II
	5
	30
	70
	100


FOUNDATION SUBJECT
	Code 
	Title of Paper/Subject
	Hrs./Week
(Credits)
	Max. Cont. Asmt.
	Marks Univ. Exam.
	Total

	EVS-407
	Environmental and Road Safety Awareness*
	5
	25
	75
	100


*Syllabus of Environmental and Road Safety Awareness is available on University Website
BMH 301: Analysis-I
L
T
P





  University Exam:        70
4
1
0





  Internal Assesment:     30                

Time Allowed: 3hrs. 






               Total: 100

INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Objective: The objective of the course is to introduce the students to the rigor of mathematical analysis and acquaint them with the fundamental properties like completeness of the real line, prove major theorems in Euclidean spaces and study some topological properties like compactness and connectedness in the context of Metric spaces. 
Section A
Sets and Numbers: The real number system, the field and order axioms of the reals, least upper bound property, the completeness axiom, properties of supremum and infimum, the Archimidean property of the real number system, decimal representation of the real numbers, some useful inequalities and the extended real number system. Relations, functions, composite functions,  Sequences, injections, surjections  and equipotent sets, finite, infinite, countable and uncountable sets. Countability of the rationals and the Uncountability of the real numbers system, countable collection of countable sets.
Elements of Point Set Topology: Euclidean spaces Rn, Open sets and their structure in Rn, Adherent Points, Accumulation points and Closed sets. The Bolzano Weierstrass Theorem, The Cantor Intersection Theorem, The Lindelof Covering Theorem, The Heine-Borel Covering Theorem, Compactness in Rn.
Section -B
Metric Spaces: Point Set Topology in Metric Spaces, Compact subsets of a metric space, Boundary of a set.

Limits and Continuity: Convergent Sequences in a metric space, Cauchy sequences, complete metric spaces, Limit of a function. Continuous functions described in terms of inverse images of open or closed sets, functions continuous on compact sets, homeomorphisms. Connectedness, Components of a metric space, Arcwise connectedness, uniform continuity, uniform continuity and compact sets, Fixed point theorem for contractions, dicontinuites of the real valued functions and the Monotonic Functions.
Pedagogy: It is expected that the faculty member teaching this course will lay emphasis on the mathematical rigor, illustrate the theorems with relevant examples at each stage and encourage the students to read the text and solve as many exercises from the text as possible. The prime concern should be that at the end of the course the student should feel comfortable in following an abstract mathematical argument and be aware of the wealth of information made available to her. The course will closely follow the text. At the end of the course the student should gain considerable mathematical maturity.
Scope is as in the Chapters 1 (Sections 1.1 to 1.20), 2, 3 and 4 of the following;

TEXT:    Tom.M. Apostol: Mathematical Analysis, Second Edition. Addsion-Wesley Publishing Company. 

Reference Books
1. Rudin, W.: Principles of Mathematical Analysis, third edition. McGraw Hill
2. R.G. Bartle and D. R Sherbet,  Introduction to Real Analysis, 3rd Edition., John Wiley and Sons, 2002

3. Kenneth A. Ross, Elementary Analysis: The Theory of Calculus.Undergraduate Texts in Mathematics. Springer, 1998.
4. K.G. Binmore, Mathematical Analysis,  2nd Edition, Cambridge University Press (1982).

5. Terrance Tao: Analysis I,  2nd Edition, Hindustan Book Agency, New Delhi.

6. Terrance Tao: Analysis II,  2nd Edition, Hindustan Book Agency, New Delhi

7. S.C Malik and S. Arora:  Mathematical Analysis,  New Age International Publishers.
BMH 302: Group Theory
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Objective: The course is an introduction to Group Theory which is one of the most important parts of algebra. It is essential for any further study of algebraic structures and is also very useful in sciences like physics and chemistry.
Section A
Symmetries of a square, Dihedral groups, binary operations, semigroups, groups, groups of integers modulo n, matrix groups, groups of quaternions, symmetric groups, cycle notation for permutations, even and odd permutations, property of permutations. Elementary properties of groups. Subgroups, examples of subgroups, order of group elements, centralizer, normalizer, center of a group, product of two subgroups, cyclic groups, classification of subgroups of cyclic groups, subgroups generated by a subset, generators and relations, generators of Sn and An, the Alternating groups.

Section B
Cosets, Lagrange’s theorem and consequences including Fermat’s Little theorem. Conjugacy, Class Equation and its applications, Normal subgroups, Quotient groups, Homomorphisms, Isomorphism Theorems, Cayley’s Theorem. External and internal direct products and their properties, the group of units modulo n as an external direct product. Cauchy’s theorem for finite abelian groups, Fundamental Theorem for finite Abelian groups and its applications. Elementary divisors and invariant factors of finite Abelian groups. Conjugacy in Sn, Simplicity of An.
( Scope as in Chapters 1-11 and 25 of [1])

Pedagogy:  Like in all pure mathematics disciplines the emphasis is on the rigorous proofs of all the theorems and at the same time the instructor must illustrate the results with relevant examples.
 Reference Books
 1. Joseph A. Gallian, Contemporary Abstract Algebra, 4thEd.,NarosaPublishingHouse, New Delhi, 1999. 

2. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002.

 3. M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.

 4. Joseph J. Rotman, An Introduction to the Theory of Groups, 4th Ed., Springer Verlag, 1995. 

5. I. S Luthar and I.B.S. Passi : Algebra Volume 1: Groups, NarosaPublisshing House, 1999.

 6. I.N. Herstein, Topics in Algebra, Wiley Eastern Limited, India, 1976.

 7. Surjeet Singh Qazi Zameeruddin : Modern Algebra, 7th Ed., Vikas Publishing House, New Delhi, 1993.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 

Objective:  This course is the first part of the introduction to the Optimization Techniques. These techniques have found number of applications in industry.






Section-A

Inventory, Costs Involved in Inventory, Variables in Inventory Models, Classification of Characteristics of Inventory Systems, Classification of Inventory Models, Concept of Economic ordering Quantity (EOQ).

EOQ Models with no shortage: Economic lot size system with uniform Demand, Economic lot size with different rates of demand in different cycles, Economic lot size with finite rate of replenishment., EOQ models with shortages: The EOQ with constant rate of demand, scheduling time constant, EOQ with constant rate of Demand, Scheduling time variable, Production Lot size model with shortages, Multi-item Inventory: EOQ with constraints: Limitation on Investment, Limitation on Inventories, Limitation on Storage space.

Section-B

Job Sequencing Introduction, Solution of Job Sequencing Problems: n jobs on 2 machines, m jobs on 3 machines, 2 jobs on m machines, n jobs on m machines.

Project networks; critical path methods, Project Evaluation & Review Technique (PERT).

Simulation Definition, Types, Uses and Limitation of simulation phases, Simulation Models, Monte Carlo Simulation, Application of Simulation.

Pedagogy:  The instructor will lay emphasis on the problem solving and develop the subject in a way that is dictated by the needs of the problem at hand.

Reference Books

1. Churchman; Introduction to Operations Research, J. Wiley.

2. C. Mohan and Kusum Deep: Optimization Techniques, New age International (P) Limited, Publishers. 

3. Taha, H.A. : Operation Research, Pearson Education.

4. lyer, P. Sankara: Operation Research, Tata Mcgraw Hill.

5. Sharma, S.D. : Operation Research, Kedar Nath Ram Nath, India

6. Kauti Swarup, P.K. Gupta and Man Mohan: Operation Research, Sultan Chand and Sons, New Delhi.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 6 marks and Section C will be of 16 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Objectives: The basic algorithms related to handling data like arrays, stack, lists, queue, trees and graphs are introduced in this subject. The implementation of these algorithms will be done using previously learned C programming language. 
Section A

Data Structure: Introduction to data structure and algorithm. - Algorithm analysis: Time space trade off algorithms and Big O notation. 
Arrays: Introduction, one dimensional and multidimensional arrays, memory representation of arrays, traversing linear array, insertion and deletion in an array, sparse array.

Linked List: representation of linked list, Comparison of linear and non- Linear data structures, Insertion and Deletion of a node from a linear linked list, doubly linked list, Circular linked list, Application of linked lists.

Queue:  De queues and their applications. 

Section B

Stacks:  Push and Pop in stacks. Representation of stacks in memory (Linked and sequential) Application of stacks: matching parenthesis, evaluation of postfix Notation, conversion from infix to postfix, recursion. , Tower of Hanoi.
Tree: Definitions and basic concepts, linked tree representation, representations in contiguous storage.

Graphs: Introduction and their application, sequential and linked representation of graph.
Searching and Sorting: Linear and binary search, bubble sort, Selection Sort, Insertion Sort, Merge Sort, Radix Sort, Quick Sort, Comparison of various searching and sorting algorithms.

Pedagogy: Interplay between algorithms and implementation should be the main focus.

Suggested Reading:
1. Tanenbaum, Y. Lanhgsam and A.J. Augenstein, “Data Structures Using C”, Prentice Hall of India, 1990.
2. Seymour Lipschultz, “Theory and Practice of Data Structures”, McGraw-Hill, 1988.
CS: 305 B Software Lab-II (Data structure lab with "C")
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This course will mainly comprise of exercises on the basis of theory paper of Data structure
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Objectives: The course will introduce useful mathematical functions related to the solution of differential equation, namely the Legendre and the Bessel Functions,  Laplace and the Fourier Transforms.
Section A
Legendre Polynomials – Orthogonal property of Legendre polynomials, Recurrence relations,

Rodrigue’s formula, generating function, Orthogonal and Orthonormal functions, Fourier-

Legendre series. Chebyshev Differential Equation, Chebyshev polynomials of first and second kind and relation between them, Generating function, orthogonal property, Recurrence formulae, Fourier Chebyshev Series.Bessel’s functions. Strum-Liouville Problem – Orthogonality of Bessel functions, Reccurence formulae, Generating function, Fourier-Bessel Series.

Section B
Laplace Transforms, Inverse Laplace transform, Solution of initial value problems using Laplace

transforms, Translation theorems, Laplace transform of Dirac-Delta function, Differentiation and

Integration of Laplace transform, Convolution theorems, Laplace transform of periodic functions, Laplace transform method to solve some ordinary differential equations.

Review of Fourier series, Fourier integrals, Applications of Fourier series, Fourier transforms,

[Scope as in the book ‘Advanced Engineering Mathematics’ by R. K. Jain and S. R. K. Iyengar,

Chapter 7, 8, 9]

Pedagogy: The students should be trained in the use of the Transform Method in solving problems. The students should be informed about the importance of Legendre and Bessel functions in solving problems of atomic physics.
Books recommended
1. R. K. Jain and S.R.K.Iyengar : Advanced Engineering Mathematics,2nd Edition,

    Narosa Publishing House, 2004.
2. E. D. Rainville: Special Functions, NY Macmillan, 1960.

3. Erwin Kreyszig: Advanced Engineering Mathematics. 10th Edition. John Wiley and Sons.
SC 306 : STATISTICAL METHODS-I 
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks. Use of non-programmable scientific calculators is allowed.
INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 

Objective: This course introduces important statistical distributions and sampling tests.
Section-A

Sampling from a distribution: Definition of a random sample, simulating random sample from standard distributions, concept of a derived distributions of a function of random variables. Concept of a statistic and its sampling distribution, Standard errors of sample mean, sample proportion. Sampling distribution: Binomial, Poisson and Normal distributions. Independence of sample mean and variance in random sampling from a normal distribution(without derivation).  

Section B

Statistical Tests and Interval Estimation: Null and alternative hypotheses, Types of errors, p- values, Statement of chi-square, t, and F statistics. Testing for the mean and variance of univariate normal distribution, testing of quality of two means and testing of equality of two variances of two univariate normal distributions. Related confidence intervals. Testing for the significance of sample correlation coefficient in sampling from bivariate normal distribution and for the equality of means and equality of variances in sampling from bivariate normal distributions. 
Pedagogy: Statistical Techniques should be applied to problems for their illustrations and understanding.
REFERENCES 

1) Freund J.E (2001): Mathematical Statistics, Prentice Hall of India. 

2) Goon A.M., Gupta M.K., Das Gupta.B. (1991): Fundamentals of Statistics, Vol.I, World Press, Calcutta. 

3) Gupta S.C, Kapoor V.K: Fundamental of Satistics, S.Chand.

4)  Mood A.M, Graybill F.A and Boes D.C. (1974): Introduction to the Theory of Statistics, McGraw Hill. 
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INSTRUCTIONS FOR THE PAPER-SETTER


The question paper shall consist of three Units. Unit-I shall be 23 marks, Unit-II shall be of 22 marks, and Unit-III shall carry 30 marks, and shall contain question from the preceding Units, thus covering the entire syllabus. 

COURSE CONTENT

The following texts are prescribed:

(I) Kaleidoscope: A Selection of English Poetry. Hyderabad: Universities Press, 1989.

  
rpt. 2004. The following poems from this anthology are prescribed:

1. On His Blindness—John Milton

2. The Village Schoolmaster—Oliver Goldsmith

3. The Tyger—William Blake

4. The Solitary Reaper—William Wordsworth

5. Kubla Khan—S.T. Coleridge

6. To A Skylark—P.B. Shelley

7. La Belle Dame Sans Merci—John Keats

8. Dover Beach—Matthew Arnold

9. The Listeners—Walter de la Mare

10. Night of the Scorpion—Nissim Ezekiel

(II) The Students' Companion by Wilfred D. Best. New Delhi: Rupa & Co., 1958. 29th impression, 1994.

The following portions of this book are prescribed:

Single words for phrases and sentences as per the following categories:

 (i) Words pertaining to the Church

(ii) Words pertaining to Marriage

(iii) Word pertaining to Sciences and Arts


(iv) Words pertaining to the Medical Profession

(v)  Words pertaining to Death

(III)
(i)

Intermediate English Grammar by Raymond Murphy, Second Edition. New Delhi: Cambridge University Press, 1994. 22nd rpt., 2001. 





Units 52 to 90 are prescribed.

         (ii)  Intermediate English Grammar Supplementary Exercises by Louise Hashemi and 
Raymond Murphy. New Delhi: Cambridge University Press, 1995. Fourth reprint, 
2000. Relevant Exercises based on Units 52 to 90 are prescribed.

TESTING

I. One essay-type question with internal alternative on development of thought, chief 
ideas, central message or summary of the prescribed poem from Kaleidoscope. This 
question shall be of 11 marks and the answer should not exceed 350 words.The text 
prescribed for this section is Kaleidoscope: A Selection of English Poetry. The poems 
which are to be studied from this anthology are the same as mentioned above in 
Course Content(I)

(1x11=11 marks)

II. This section shall comprise one question of two parts carrying 6 marks each. In part    

      (i), candidates shall explain two stanzas with reference to context out of three 
stanzas taken from different poems from Kaleidoscope. Each stanza shall be of 3 
marks. (3x2 = 6 marks).  III. In part (ii), candidates shall attempt three short-answer 
questions out of the given five pertaining to the poems from Kaleidoscope. Each 
question shall carry 2 marks and shall be attempted in about 40-50 words each 2x3+6 
marks).  




       (6+6 = 12 marks).

UNIT-II

III. The paper-setter shall set fifteen phrases, of one mark each, from the prescribed 
categories for Single Words from The Students' Companion mentioned above. 
Candidates shall attempt eleven of these and provide single words for the phrases.




       (1x 11= 11 marks)

IV. Fifteen sentences each of one mark be set from exercises of the prescribed units of 
Intermediate English Grammar and those of Intermediate English Grammar 
Supplementary Exercises  out of which candidate shall attempt any 11 sentences. 

(1x11 = 11 marks)

UNIT-III


This section shall cover the entire syllabus of the UNIT-I & II. It shall carry a weightage of 30 marks and there shall be no choice in any of the parts thereof. There shall be only one question in this section which shall have four parts. 


In part (i), paper-setter shall set three short-answer questions based on the poems from Kaleidoscope. Each question shall be of 2 marks and each answer shall be of 30-40 words. 

(2x3 = 6 marks).


In part (ii), paper-setter shall set four phrases, of one mark each, from prescribed categories of the Single Words from The Student’s Companion mentioned in Section C above for providing single words for phrases or sentences. Candidates shall attempt all the four words.        (1x4 = 4 marks). 


In part (iii), paper-setter shall set ten sentences, of one mark each, from the prescribed units of Intermediate English Grammar and Supplementary Exercises. Candidates shall attempt all the ten sentences. 








        (1x10 = 10 marks).


In part (iv), paper-setter shall set an unseen passage of about 150 words for reading comprehension. There shall be five questions, of two marks each, based on this passage. The answer to each question shall not exceed 50 words. Candidates shall attempt all the five questions. 








          (2x5 = 10 marks).
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Objective:  The object of the course is to provide a solid foundation in Linear Algebra, which is very essential for futher studies in so many branches of pure and applied mathematics.
. Section A
Vector Spaces and Systems of Linear Equations: Vector Spaces, Subspaces and linear dependence, Basis and Dimension, Row Equivalence of Matrices, General Theorems about finitely generated vector spaces, Systems of linear equations, homogeneous equations, Linear Manifolds. 

Linear Transformations, Linear Transformation and Matrices. The concept of symmetry, Inner Products, Gram Schmidt orthogonalization, Orthogonal Transformations.

(Scope as in Chapters 2 to 4 of the Text)
Section B
Determinants:  Introduction to the determinant as a unique area function, Determinant as an F valued function on Fn. Properties of determinants, Existence and Uniqueness of determinants, Multiplication theorem for determinants, Determinant of a linear transformation, Further properties of determinants, Cramer’s Rule, Hadamard’s Inequality (Chapter 5 of the Text)

Theory of a Single Linear Transformation: Minimal polynomial, Eigenvalues, Eigenvectors,  Invariant Subspaces, Direct Sums, Idempotent linear transformation, Primary Decomposition Theorem, Diagonalization and the minimal polynomial, The Triangular Form Theorem and Cayley Hamilton Theorem. The Jordan Deocomposition Theorem and the Trace.

 (Scope as in Chapter 7 of the Text)

Pedagogy:  It is expected from the teacher that the students will be lead to the abstract concept of a vector space through examples involving systems of equations as is efficiently achieved in the prescribed text. It is a good idea to follow the text closely. For Section B of the course useful help can be obtained from the Reference 2.
TEXT:    Charles W. Curtis    Linear Algebra An Introductory Approach, Undergraduate Texts in Mathematics. Springer International Edition. 

Reference Books
1. David C. Lay: Linear Algebra and its Applications, Addison Wesley, 2000.
2. Paul Halmos:  Finite Dimensional Vector Spaces. D. Van Nostrand Company, Inc.

3. Lipschutz-Lipson: Schaum's Outline of Theory and Problems of Linear Algebra, 3rd Edition.
4. Gilbert Strang:  Linear Algebra and Its Applications. Thomson, 2007.
5.  M. Artin: Algebra, Prentice Hall of India, 1994.
6.   K. Hoffman and R. Kunze: Linear Algebra, 2nd Edition, Prentice-Hall of India.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Objective:  To continue the study of Mathematical Analysis started in BMH 301 and especially to make the student proficient in the theory of Rectifiable Curves, Reimann Steiltjes Integration and Convergence of both numerical Sequences and Sequences and Series of Functions.
Section A
Functions of bounded Variation and Rectifiable Curves: Properties of Monotonic Functions, Functions of Bounded Varaiation, Total variation, Additive property of total variation, Total Variation on [a, x] as a function of x, functions of bounded variation expressed as the difference of increasing functions, continuous functions of bounded variation, rectifiable curves and arc length. Additive and Continuity Property of Arc Length, Equivalence of Paths and Change of Parameter. (Chapter 6 of the Text 1)

The Riemann-Stieltjes Iintegral:  definition, elementary properties, integration by parts, change of variable, reduction to Riemann Integral, step functions as integrators, Reduction of the Riemann- Stieltjes Integral to a finite sum, Eulers Summation formula, Monotonically incresing integrators, additive and linearity properties of upper and lower integrals, Riemanns Condition, Comparison Theorems, Integrators of bounded variation, Mean value theorems for Riemann-Stieltjes integrals, Fundamental theorem of integral calculus, Mean value theorems for Riemann Integrals. (Scope as in Chapter 7 of  the Text 1)
Section B

Infinite Series: Limit Superior and Limit Inferior of a real valued sequence, infinite series, inserting and removing parenthesis, alternating series, absolute and conditional convergence,  Test for convergence of a series with positive terms, the geometric series, the integral test, the big oh and the little oh notation, the ratio and the root test, Dirichlet’s test and Abel’s test,  Partial sums of the geometric series 
[image: image1.wmf]å

zn on the unit circle │z│= 1. Rearrangement of Series. (Scope as in Sec 8.1 to 8.17 of Text 1)
Uniform Convergence; Pointwise convergence of sequence of functions, Uniform Convergence on an interval, Cauchy,s Criterion for uniform convergence, Tests for Uniform convergence of sequences and series, Properties of Uniformly convergent sequences and series, uniform convergence and continuity, uniform convergence and integration, uniform convergence and differentiation, The Weierstrass Approximation Theorem. 
(Scope as in Apostol)

Pedagogy:  Remians the Same as in BMH 301.
TEXT:   

1. Tom. M. Apostol (California Institute of Technology): Mathematical Analysis, Second Edition. Addsion-Wesley Publishing Company. 
Reference Books
1. R.G. Bartle and D. R Sherbet,  Introduction to Real Analysis, 3rd Edition., John Wiley and Sons, 2002

2. Kenneth A. Ross, Elementary Analysis: The Theory of Calculus .Undergraduate Texts in Mathematics. Springer, 1998.

3. K.G. Binmore, Mathematical Analysis,  2nd Edition, Cambridge University Press (1982).
4. Terrance Tao: Analysis I,  2nd Edition, Hindustan Book Agency, New Delhi
5. Terrance Tao: Analysis II,  2nd Edition, Hindustan Book Agency, New Delhi.

6. W. Rudin: Principles of Mathematical Analysis, 3rd Edition. McGraw Hill, 1976
7. S.C Malik and S. Arora:  Mathematical Analysis,  2nd edition, New Age International Publishers
BMH 403: PDE and System of ODE 
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Objective:  The objective of this course is to provide solid mathematical foundation to the study of differential equations. The student will learn both the techniques of solving the differential equations and also get the full theoretical underpinnings of the concepts. 
Section A

Ordinary differential equations in more than two variables-Surfaces and curves in three dimensions, Simultaneous differential equations of first order and the first degree in three variables, Methods of solutions of  
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.  Orthogonal trajectories of a system of curves on a surface, Pfaffian differential forms and equations, Solution of Pfaffian differential equations in three variables. (I N Sneddon, Chapter 1, section 1.1-1.6) 

Partial differential equations of the first order-Partial differential equations, Origins of first order partial differential equations, Cauchy’s problem for first order equations, linear equation of first order, Integral surface passing through a given curve, Surfaces orthogonal to a given system of surfaces, Non-linear partial differential equation of the first order, Cauchy method of characteristics, Compatible system of first order equations, Charpit’s method, Special types of first order equations, Solutions satisfying given conditions, Jacobi’s method, Applications of first order equations. (I N Sneddon, Chapter 2) 
Section B
PDEs of second order-The origin of second order equations, Linear pdes with constant coefficients, separation of variables. Solution of Laplace equation, Heat equation and Wave equation with separation of variables in two dimensions. (I N Sneddon, Chapter 3). 
Systems of linear differential equations: types of linear systems, differential operators, an operator method for linear systems with constant coefficients, Basic Theory of linear systems in normal form, homogeneous linear systems with constant coefficients: Two Equations in two unknown functions. (S L Ross, Chapter 7, Section 7.1-7.4) 
Pedagogy: The instructor should stress on the geometrical aspects especially in Section A. The importance of the Heat and the Wave Equation should be emphasised.
Books Recommended 

1. I N Sneddon, Elements of Partial differential equations, Dover Publications, Inc. Newyork, 2006. 

2. Tyn Myint-U and Lokenath Debnath, Linear Partial Differential Equations for Scientists andEngineers, 4th edition, Springer, Indian reprint, 2006. 

3. S.L. Ross, Differential equations, 3rd Ed., John Wiley and Sons, India, 2004. 

4. Martha L Abell, James P Braselton, Differential equations with MATHEMATICA, 3 rd Ed., Elsevier Academic Press, 2004. 

5. W E Boyce and R C Diprima, Elementary Differential Equations and boundary value problems, John Wiley and Sons Inc., New York.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 6 marks and Section C will be of 16 marks
INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C 
Objectives: The syllabus of this course will help the students to study the various graphical techniques and enable them to develop creative graphics based programs. 

SECTION A

Graphics Hardware: The Functional characteristics of the systems are emphasized.

Input Devices: Keyboard, Touch Panel, Light Pens, Graphic Tablets, Joysticks, Trackball, Data Glove, Digitizer, Image Scanner, Mouse, Voice Systems.

Hard Copy Devices: Impact and non impact printers, such as line printer, dot matrix, laser, ink-jet, electrostatic, flatbed and drum plotters.

Video Display Devices: Raster Scan  Systems,  Random  Scan  Systems. Coloring technique: Beam Penetration, Shadow Mask.  Graphics Monitors: Plasma Panel, LED, LCD. Properties of Display Devices: Persistence, Resolution, Aspect Ratio and Workstations
Scan conversion algorithms for line, circle and ellipse, Bresenham’s algorithms, area filling techniques, character generation.

2-dimensional Graphics: Cartesian and Homogeneous co-ordinate system, Geometric transformations (translation, Scaling, Rotation, Reflection, Shearing), Composite transformations, affine transformation, Two dimensional viewing transformation and clipping (line, polygon and text).

SECTION B

3-dimensional Graphics: Geometric transformations (translation, Scaling, Rotation, Reflection, Shearing), Composite transformations, Mathematics of Projections (parallel & perspective). 3-D viewing, transformations and clipping.

Hidden line and surface elimination algorithms, z-buffer, scan-line, subdivision,

Painter’s algorithm, Illumination Models: Diffuse reflection, Specular reflection, refracted light, texture surface patterns, Halftoning, Dithering.
Pedagogy: Stress shouldbe laid on the creating of relevant programs.
Suggested Reading:

1. D. Hearn and M.P. Baker, “Computer Graphics”, PHI New Delhi; Second Edition, 1995.
2. J.D. Foley, A.V. Dam, S.K. Feiner, J.F. Hughes, R.L. Philips,“ Introduction to Computer Graphics”, Addison-Wesley Publishing Company, N.Y. : Second Edition, 1994.
3. R.A. Plastock and G. Kalley, “Computer Graphics”, McGraw Hill, 1986
CS: 405 B Software Lab -IV
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This course will mainly comprise of exercises on the basis of theory paper of Computer Graphics
SC-404: Optimization Techniques-II
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks.

INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 

Objective: This is continuation of SC-304. Students will be introduced to Queueing Problems and Dynamic Programming.

Section-A

Queueing Problems: Classification of Queueing models, Characteristics of queueing system. Distributions in queueing systems, Poisson arrivals and exponential service times, (M/M/1)(8/FCFS) Model, Measures of (M/M/1):(8/FCFS), General Erlang Queueing model, (M/M/1):(N/FCFS) Model, (M/M/S):(8/FCFS) Model, (M/M/S):(N/FCFS) Queueing Model, Measures of M/M/S, Steady state Solutions and their measures of effectiveness.

Introduction to non-Poisson Queueing model, (M/ E /I): (8/FCFS).

Section-B

Dynamic Programming: Introduction, Multistage decision, Solutions of Problems using Dynamic Programming Approach, Solution of  Multistage Optimization Problems, Backward and Forward Recursive relations, Linear Programming as case of Dynamic Programming, Applications of Dynamic Programming to Continuous systems, Applications of Dynamic Programming to Discrete systems: General problems, Reliability problems and Cargo Loading Problems.

Pedagogy: Same as for SC-304

Reference Books

1. Churchman; Introduction to Operations Research, J. Wiley.

2. C. Mohan and Kusum Deep: Optimization Techniques, New age International (P) Limited, Publishers. 

3. Taha, H.A. : Operation Research, Pearson Education.

4. lyer, P. Sankara: Operation Research, Tata Mcgraw Hill.

5. Sharma, S.D. : Operation Research, Kedar Nath Ram Nath, India

6. Kauti Swarup, P.K. Gupta and Man Mohan: Operation Research, Sultan Chand and Sons, New Delhi.
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INSTRUCTION FOR THE PAPER SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30 marks. Use of non-programmable scientific calculators is allowed.
INSTRUCTION FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 

Objective: This course is continuation of SC-306 and introduces more specialized tests including Nonparametric tests.
Section-A

Large sample tests: use of central limit theorem for testing and interval estimation of a single mean and a single proportion and difference of two means and two proportions, Fisher’s Z transformation and its uses. Pearson’s chi-square test for goodness of fit and for homogeneity for standard distributions. Contingency table and test of independence in a contingency table.  

Section B

Nonparametric tests: Definition of order statistics and their distributions, Non-parametric tests, Sign test for univariate and bivariate distributions, Wilcoxon-Mann- Whitney test, Run test, median test, and Spearman’s rank correlation test. 
Pedagogy: Same as for SC-306
REFERENCES 

1) Freund J.E (2001): Mathematical Statistics, Prentice Hall of India. 

2) Goon A.M., Gupta M.K., Das Gupta.B. (1991): Fundamentals of Statistics, Vol.I, World Press, Calcutta. 

3) Gupta S.C, Kapoor V.K: Fundamental of Satistics, S.Chand.

4)  Mood A.M, Graybill F.A and Boes D.C. (1974): Introduction to the Theory of Statistics, McGraw Hill. 
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