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PAPER:MT-CC-104

DIFFERENTIAL EQUATIONS

Mid ' —
Time: 3Hrs ent 100 ( id Sem(Seminar) 20)
End Sem = 80

Unit-1: Ordinary differential equation-first order equation, Picard’s
theorem(existence & uniqueness of solution to first order ordinary differential
equation). Application of first order equation to physical problems.

Unit-1I: Systems of first order differential equations, equations with regular
Singular points, stability of linear systems, Introduction to power Series solutions.

Unit-llI: Special ordinary differential equations arising in physics and some Special
functions(e.g. Bessel’s functions, Legendre polynomials, Gamma functions) and

their orthogonality.

Unit-1V: Oscillations- Sturm Liouville theory, Greens function in BoundaryValue

problems.

Books Recommended:

1. Coddington E. A.:An Introduction to Ordinary Differential Equations,

Prentice Hall

9. Differential Equations, Tata McGraw
outline of Theory and Problems of Data Structure.

3. J. Sinharoy and S. Padhy: A Course on Ordinary and Partial Diff

Equations, Kaliyan! Publishers.

HillseymourLipschutz: Schaum’s

erential

Books for Reference:

1. Hsieh P.F. and Sibuya v Basic Theory of Ordinary Differential Equations,

UTX, Springer
2. Ross S.L. Differential Equations, Wiley
3. Apostol T. Calculus, Volume II, John Wiley & Sons{ASIA} Pvt Ltd

4. Deo S.G., Lakshmikantham V. and Raghavendra V. Textbook of Ordinary
Differential Equations, Tata-McGraw-Hill Publishing Co.Ltd




PAPER:MT-CC-105

COMPUTER PROGRAMMING LAB.-C LANGUAGE

Full Marks:100 Time: 6 Hrs

Experiment-60, Viva-Voce-20, Record-20

1. Implement the following by using C

I Compute the factorial of a given number using do while loop &
recursion.

. Write a program to find the sum of n natural number.

iii.  Write a program to arrange the number in ascending and descending
order.

iv.  Write a program to generate Fibonacci sequence.

V. Write a program to solve the quadratic equation ax? + bx +c=0

vi.  Write a program to implement the structure

vii.  Write a program to implement nested structure

viii. Write a program to manipulate pointer

IX. Write a program to compute the series like 1 +1/2 +1/3 +......... +1/n
etc.

X. Write a program to implement storage classes

xi.  Write a program to implement call by address & call by value

Books Recommended:

1. Byron Gottfried: Programming with C(Schaum’s Outline), 2"%Edn, Tata
McGraw-Hill Publishing Company Ltd, New Delhi

2. E. Balagurusamy: Programming in ANCI C, Tata McGraw-Hill Publishing
Company Ltd, New Delhi
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SEMESTER-III
PAPER:MT-CC-301

FUNCTIONAL ANALYSIS

Mid Sem(Written Test) = 20)

Time: 3 Hrs FM:100 (
End Sem = 80

Unit-l: Fundamental of normed spaces: Normed spaces, Examples, Continuity of linear
maps, Equivalent norms, Hahn-Banach theorem for real line spaces, Banach spaces and

examples, Quotient spaces.

Unit-11: Bouneded linear maps on Banach spaces: Uniform bounded principle, Open
napping theorems, Closed graph theorems, Spectrum of a bounded operator.

Jnit-ll: Spaces of bounded linear functional: Dual and Transposes, Dual of Lp([a,b]) and

([a,b]), weak and weak* convergence, Reflexivity.

Jnit-1V: Geometry of Hilbert spaces: Inner product spaces, Hilbert spaces and Examples,
irthogonal sets, Bessel’s inequality, Complete Orthogonal sets and Preserval identity.

ooks Recommended

1. B. V. Limaye- Functional Analysis , New Age International Ltd(2"“Edn), 1995.
2. Erwin Kreyszig- Introductory Functional Analysis with applications.




PAPER-XII:MT-CC-302

ABSTACT ALGEBRA

Mid Sem(Quiz ) = ZU)

Time: 3 Hrs FM:100 (
I End Sem = 80

Unit-I: Ring Theory: Definition and examples of Ring, Some special classes of ring,
Homomorphisms, Ideals.

Unit-1I: Quotient Rings, More Ideals and Quotient Rings, The field of Quotients of an Integral

Jomain, Euclidean rings, A particular Euclidean ring, Polynomial rings, Polynomials over the

-ational field.

Jnit-1l: Modules, Extension Fields, The Transcendence of e.

Jnit-IV: Roots of Polynomials, More about Roots, The Elements of Galois Theory.

ooks Recommended:

1. . N. Herstein: Topics in Algebra, Vikas Publishing House Pvt. Ltd.
2 C. Musili: Introduction to Rings and Modules, Narosa.

yoks for Reference:

1. Seymour Lipschutz: Theory and Problems of Linear Algebra, Scham’s Outline Series:

Mcraw-Hill Book Company.
2. David S. Dummit, Richard M. Foot: Abstract Algebra, Wiley Publication.
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PAPER: MT-CC-303
OPERATION RESEARCH

_ Mid Sem(Written Test) = 20
Time: 3 Hrs FM:100

End Sem = 80

Unit-l: Integer Programming: Fractional cut method-all integer, Fraction cut method-mixed
integer, Branch and bound method. Goal programming: introduction, Formulation of linear

goal programming problem, Graphical goal attainment method, simplex method for goal
programming problem.

Unit-1l: Revised simplex method, Transportation problem: Introduction, Soultion of
TP(North-West Corner method, Least-Cost method, Vogel’s Approximation method), Test for
optimality, Degeneracy in TP, Transportation algorithm(MODI method).

Unit-lll: Assignment problem, The travelling salesman problem, Sequencing problem:
ntroduction, Processing n jobs through two machines, Processing two jobs through k
nachines, Games & Strategies: Introduction, Two-person zero-sum games, The maximin-
ninimax principle, Games without Saddle points-Mixed Strategies, Dominance Property.

Jnit-1V: Network scheduling by PERT/CPM: Introduction, Network and basic components,
ogical sequencing, Rules of network construction, Critical path analysis, Non-linear

rogramming methods: Introduction, General Non-linear Programming Problems,
onstrained Optimization with Equality Constraints, Constrained Optimization with inequality

onstraints.

soks Recommended:

1. KantiSwarup, P. K. Gupta, Man Mohan: Operations Research, Sultan Chand & Sons
Publishers, New Delhi

yoks for Reference:

1. M.e. Joshi and K.M. Moudgalya- Optimization Theory and Practice, Narosa Publishing

House-2001
2. J.A. Suyman- Practical Mathematical Optimization, Springer-2005

3. S.D. Sharma: Operations Research, KedarNath Ram Nath& Co Publishers, Meerut
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PAPER:MT-CC-304

COMPUTER PROGRAMMING LAB.- C++ LANGUAGE

rks:100
Full Ma Time: 6 Hrs

Experiment-60, Viva-voce-20, Record-20

Implement the following by using C++

i Implementation of simple C++ programs

ii.  Implementation of Classes, Friend functions, Static data members, Constructors,
Destructors, Inheritances etc

Books Recommended:

1. E. Balagurusamy: Object-Oriented Programming with C++, 2™ edition, Tata McGraw-
Hill Publishing Company Ltd

3ooks for Reference:

1. M.A Welss: Data Structure and Algorithm Analysis in C++, Reason Education,2000
2. S. B. Lippoman and J.Lamyoie: C++ primer-Klesley, 1998
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SEMESTER-IV
PAPER:MT-CC-401

PROBABILITY AND STATISTICS
Mid Sem(Written Test) = 20

FM:100 (

Time: 3 Hrs

Fnd Sem = 80

Unit-1: Random Variables: Function of Random variables, moments & generating function,
Independence -andom variables. Discrete

Characteristic function, Multiple random variables, |
Discrete Uniform

and continuous probability Distribution: Introduction and Motivation,
Distribution, Binormal, Negative Binormal and Poisson Distribution.

Unit-11: Continuous Uniform Distribution, Normal Distribution, Gamma and exponential

Yistributions, Covarience, correlation & moments, Conditional expectation.

Jnit-11l: Measures of Central Tendency, Measures of Dispersions, Measure of Skewness and

urtosis, Multivariate Analysis: Correlation, Correlation Coefficients, Rank Correlation,

egression Analysis, Multiple Regression.

Init-1V: Sampling Theory: Population and Sample, Sampling with and without
splacement, Random Samples, Population Parameters, Sample Statistics, Sampling
istributions, Sampling Distribution of Mean and Variance.

yoks Recommended:
1. Ronald E. Walpole Sharon L. Myers, Keying Ye, “ Probability and Statistics For.
Engineers and Scientists”, 8'" Edition, Pearson Education.
2. ). N. Kapur, H.C. Saxena“ Mathematical Statistics” S Chand.
3. Murray R Spiegel, John J Schiller, R AluSrinivsan, “ Probability and Statistics”
3" EditionSchaum’s Out Lines.
oks for Reference:

1. ParimalMukhopadhyay, “ Mathematical Statistic” Books and Allied(P) Ltd

2. Robert V. Hogg and Allen T. Craig, “ |
- . Craig, ” Introduction to Mathematical Statistics”
Education Asia. Istics™ Pearson




PAPER:MT-CC-40?
MEASURE THEORY
Time: 3 Hrs e (Mid Sem(Written Test) = 20)
End Sem = 80

Unit-1: Lebesgue Measure: Measurab|e sets of Measure Zero, Lebesgue Outer ~ Measure,
The Sigma- Algebra of Lebesgue Measurable sets,

Borel Set, Outer and Inner Approximation
of Lebesgue Measurable Sets.

Unit-ll: Lebesgue Measure: Countable additivity, Continuity and The Borel- Cantelli Lemma,

Nonmeasurable sets, Lebesgue Measurable fu nctions, Sums,Products and Compositions.

Jnit-1ll: Lebesgue Measurable functions: Sequntial Pointwise Limits and Simple
\pproximation, Littlewood’s Three Principles, Egoroff’'s Theorem and Lusin’s Theorem.

Init-1V: Lebesgue Integration: The Riemann Integral, The Lebesgue Integral of a bounded
leasurable Function over a Set of Finite Measure, The bouneded Convergence Theorem,

ne Lebesgue Integral of a Measurable Nonnegative Function, Fatou’s Lemma, The
lonotone Convergence Theorem.

soks for Recommended:
wden H. L. Real Analysis, Macmillan

oks for Reference:

1. De Barra G. Measure Theory an Integration, New Age International
2. Halmos P. R. Measure Theory, Graduate Text in Mathematics, Springer-Verlag

3. Cohn D. L. Measure Theory, Springer
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PER:MT-DEC-403-A(ELECTIVE-I)

FUZZY LOGIC AND SET THEORY

M]d Sem(ASSig"ment) = 20)

End Sem = 80
nsion of FUzzy

FM:100 (

:Intreductlen, Fuzzy sets, Representation methods of fuzzy set, EXPa

Unit-": Certain number associated with a fuzzy set: a-cut set of fuzzy set A, Strons a- Cut

et A Level S€b properties of a-Cuts and Strong a-Cuts of fuzzy set A.

In: Certain Crisp Sets associated with a fuzzy set: Conve

quasi fuzzy aumber, Tria ngular fuzzy number, Trapezoidal fuzz
of fuzzy set: complement of fuzzy set A, Union of fuzzy set A and B, intersection O

\and B, LaW of contradiction and of Excluded middle.

t, Fuzzy number,

x fuzzy S€
d operation

Unit-
y number. Standar

e of fuzzy set: Scalar cardinality, Relative cardinality, Fuzzy

nit-1V: The magnitud
ty set and largest fuzzy set, Fuzzy point.

. dinality, Subset, equality, €mp

ooks Recommended :
ns, Kluwer academic Publishers,

1. H.J. Zimmermann, Fuzzy set theory and its applicatio

1998.



OR
PAPER:MT-DEC-403-B

NUMERICAL SOLUTION TO ODE AND PDE

Time: 3 Hrs Mid Sem(Assignment) = 20
FM:100
End Sem = 80

Unit-l: Ordinary Differential equations(ODE): Solutioms of Initial Value Problems by Taylor

Series, Euler, Improved Euler methods for First and Second order differential equations

Unit-1l: Ordinary Differential Equations(ODE): Solutions of initial Value Problems, Modified
tuler, Runge-Kutta methods for first and second order differential equations

Unit-Ill: Multistep method(Milne and Adams Bashforth), Consistency, stability and

pnvergence aspects of the methods of IVP.

Unit-1V: Boundary Value Problems: Shooting and finite difference methods.

looks Recommended:
1. Smith G. D. Numerical Solutions to Partial Differential Equations, Oxford University

Press
2. Jain M. K. and lyengar S.R.K. Numerical methods for scientific and engineering

computation
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PAPER: MT-DEC-404-A(ELECTIVE-II)

NUMBER THEORY

Time: 3 Hrs FIVI: 100(Mid sem(Viva voce)=20,End sem=80))

Unit-1: Arithimetical functions and Dirichlet Multiplication: Introduction, Mobius
function p(n), the Euler Totient function for ¢(n). A relation corinecting ¢ and .

A product formula for ¢(n) and p(n). Dirichlet product of arithmetical functions.
Dirichlet inverses and the Mobius inversion formula. Multipliactive functions.

Unit-1I: Residue classes and Complete residue systems, Linear congruences,
Congruences: Reduced residue systems and the Euler-Fermat theorem,

Polynomial congruences modulo p, Lagrange’s theorem, Applications of
lLagrange’s theorem.

Unit-lll: Simultaneous linear congruences, The Chinese remainder theorem,

Applications of Chinese remainder theorem, Polynomial congruence with prime
power moduli.

Unit-IV: Periodic Arithmetical Function: functions periodic modulo k, existence of
finite fourier series for arithmetic functional, Ramanujan sum and generalizations.

Books Recommended:

1. Tom M. Apostol: Introduction to Analytic Number Theory, Springer
International, Norosa Publishing House.

Books for Referehce:

1. Ramandjachanjkumanuri and Christina Romero: Number Theory with
Computer Applications, Printice Hall, New Jery-1998

2. H. Delfs & H. Knebl- Introduction to Cryptography Principle and
Application, Springr Verlag-2002

3. D.R. Stinson: Cryptography- Theory of Practice (3" Edn) Chapman Hall/ Crc-
2006
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PAPER:MT-DEC-404-A(ELECTIVE-1I) ANV 1rf‘ﬁ”/
- ¢
NONLINEAR FUNCTIONAL ANALYSIS

Mid Sem(Viva voce) = 20
Time: 3 Hrs FM:100
End Sem = 80
Unit-1: Fixed point theory, Banach contraction mapping theorem, Contractive type
nappings.
Jnit-il:

Il: Generalization of Banach contraction mapping theorem, Fixed point theorem of
ither types.

Jnit-lll: Nonlinear Operators, monotone, strictly monotone and strongly monotone
perators, their properties and applications

Init-IV: Bounded cperators on Hilbert Spaces: Bounded operators and adjoints

, Normal,
Initary and self-adjoint operators.

ooks Recommended:

1. Zeidler E. Nonlinear Functional Analysis and its applications, Springer

2. Ambrosetti A., Arcoya D., Birkhauser. An Introduction to Nonlinear Functional Analysis
and Elliptic Problems.

3. B.V. Limaye: Functional Analysis, New Age lnternatlonal Ltd (2"“Edn), 1995

ﬂ’ e
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OR
PAPER:MT-DEC-404-B

DESIGN AND ANALYSIS OF ALGORITHMS

Mid Sem(Viva voce) = 20
rime: 3 HrsFM:100

End Sem = 80

Unit-l: The role of algorithms in computing: Algorithms as a technology, Running time of an

algorithm: Definition, Best case, Average case, Worst case running time of an algorithm.
Growth of functions: Asymptotic notations, Standard notation and Common function.

Unit-1l: Recurrences: The substitution method, The recursion-tree method, The master

method. Insertion sort algorithm, The divide and conquer approach: Merge sort algorithm
and its analysis.

Unit-1ll: Heap sort: Heaps, Maintaining the heap property, Building a heap, The heap sort

algorithms and its analysis. Quick sort: Description of quick sort, Performance of quick sort,
Analysis of quick sort.

Unit-IV: Sorting in linear time: Counting sort algorithm. Dynamic programming: Matrix
chain multiplication algorithm, Longest common subsequence and its analysis.

Books Recommended:

1. Thomas H. Coreman, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein:
Introduction to Algorithms (2" Edition, Prentice Hall of India, New Delhi)

Books for Reference:

L. 5.K. Basu: Design Methods & Analysis of Algorithm (Printice-Hall of India, New Delhi)

M“““‘i ...



PAPER: MT-DC-405

Dissertation, Presentation& Viva

ull Marks: 100 Time: 6 Hrs

Issertation-60, Presentation-ZO, Viva-Voce-20

JPICS

1. Algebra

2. Complex Analysis

3. Differential Equation
4. Numerical Analysis
>. Graph Theory



