DEPARTMENT OF MATHEMATICS, K.U. KURUKSHETRA

(Established by the State Legislature Act XII of 19560

(“A” Grade, NAAC Accredited)

Semester - V
BMH-354 opt (i) Probability    

 Maximum Marks 45+5= 50










     Time: 3 Hours

Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.
SECTION-1  
Notion of Probability: Random Experiment, sample space, axiom of probability, elementary properties, equally likely outcome problems. 
SECTION-II
Random Variable: concept, cumulative distribution function, discrete and continuous random variable, expectations, mean variance, moment generating function. 
SECTION-III  
Discrete distributions: Bernoulli, binomial, geometric and poisson. Continuous distributions: uniform, exponential, gamma and normal. Conditional probability and conditional expectations, Bayes theorem independence.
SECTION-IV
Computing expectation by conditioning; some applications – a list model, a random graph, 
laya’s urn model. Bivariate random variables : joint distribution, joint and conditional distributions, the correlation, coefficient. 
REFERENCES:

1. S.M. Ross, Introduction to Probability Models (Sixth Edition) Academic Press. 1997.

2. I.Blake, An Introduction to Applied Probability, John Wiley and sons, 1979.

3. J.Pitman, Probability, Narosa, 1993.

 Semester – V
BMH-354 opt.(ii) Differential Geometry

Maximum Marks 45+5= 50










    Time: 3 Hours

Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

Section – I

Local theory of curves: Tangent, Principal normal, curvature, Binormal, Torsion, Serret-Frenet for mulae. Centre of curvature, spherical curvature, Helices, spherical indicative of tangent.

Section – II

Involutes and evolutes of curves, Bertrand curves, surface, Tangent and normal envelopes, characteristics, edge of regression and Developable surfaces.

Section – III

First fundamental form, Direction on a surface, second order magnitude, curvature of normal section, Meunier’s theorem.

Section – IV

Principal direction and curvatures, First and second curvature, Gacessian curvature, Euler’s theorem, Gauss formula, Gacess-Bonnet formula, equation of Geodesic, Torsion of Geodesic.

Books Recommended:

Scope as in relevant portion of chapters I-VI of Book, C.E. Weather burn, Differential Geometry on three dimensions. The English language Book society – Cambridge University Press – 1971.

REFERENCES:

1. J.A. Thorpe, Introduction to Differential Geometry, springer-verlag.

2. B.O’ Neill. Elementary Differential Geometry, Academic Press, 1966. S.St.

Semester - V

BMH-354 opt (iii) Discrete Mathematics - I







Maximum Marks 45+5=50






Time: 3 Hours

Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

Section – I

Sets, proposections, Basic logical operations. Logical equivalence involving tautologies and contradictions, condition proposections, rules of inference.

Relation and functions. Banary relation equivalence relations and partions. Partially ordered sets. Chains and Antichains. Principle of inclusion and exclusion. Pigeon hole principle and its applications. Principle of mathematical induction.

Section – II

Numeric functions and asymptotic behaviour of numeric functions. Generating functions. Recurrence relations. Linear recurrence relations with constant coefficients. Homogeneous solutions, particular solutions and total solutions, solution by the method of generating functions. Sorting algoreithms.

Section – III

Lattices, sublattices. Principle of duality, Lattice as an algebraic system. Complete and incomplete lattices. Homomorphism and isomorphism of lattices. Order preserving and order reversing maps of lattices. Distributive lattices. Modular lattices. Sublattices of the form I[a,b], a>b. The theorem I[av,b,b]~ I[a,a^b]. The direct product of lattices.

Section – IV

Complemented lattices. Boolean algebras, Boolean algebra as Boolean ring and conversely a Boolean ring as a Boolean algebra. Finite Boolean algebras. Fundamental theorem of Boolean algebra. Boolean functions and Boolean expressions. (Polynomials). Application of Boolean algebra to switching circuits.

Semester – V
BMH 354 opt. (iv) Mechanics







Maximum Marks 45+5=50

  







 
     Time: 3 Hours
Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

Section – I
Moments and products of inertia. The Momental ellipsoid Equimomental systems. Principal axes.

Section – II

‘D’ Alembert’s principle. The general equations of motion of a rigid body. Independence of the motions of translation & Rotation. Motion about a fixed axis. The compound pendulum.

Section – III

Motion in two dimension, finite forces, kinetic energy in two dimensions. Moment of momentum in two dimension, motion in two dimension, impulsive forces.
Section – IV

Conservation of linear and angular momentum, conservation of energy, language’s equations in generalized coordinates, initial motion.
REFERENCES :

1. S.L. Loney, An elementary Treatise on the Dynamics of a Particle and of rigid bodies, Cambridge University Press, 1956.

A.S. Ramsey, Dynamics, Part I, Cambridge University Press, 1973.

2. Semester – V

BMH 354 opt. (v) Mathematical Modeling – I

Maximum Marks 45+5=50

  







   Time: 3 Hours
Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

Section – I

The process of Applied Mathematics: Mathematical modeling, need techniques classification and illustrative.

Section – II

Mathematical modeling through ordinary differential equation of first order. Mathematical modeling in population dynamics, mathematical modeling of epidemic and compartment models through system of ordinary differential equations.

Section – III

Mathematical modeling in economics, in medicine, Arms race, Battle, international trade and dynamics through ordinary differential equations. Mathematical modeling through ordinary differential equation of record order.

Section – IV

Mathematical modeling through difference equations: need Basic theory, Economics and finance, population dynamics and Genetics, probability theory and examples.

Books Recommended:

J.N. Kapur: Mathematical modeling Wiley Eastern limited, 1990

Relevant position of Scope arvid chapter I & V 

Semester – V

BMH 354 opt. (vi) Number Theory:
Maximum Marks 45+5=50

  







   Time: 3 Hours
Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

Section – I

Diophantine equations, Equation ax+by = c, simultaneous linear equations, Pythagorean triangles, Assorted examples.

Section – II

Farey sequences, Rational approximations, Irrational numbers.

Section – III

Simple continued fractions, Euclidean algorithm, uniqueness, infinite continued fractions, irrational numbers, approximations to irrational numbers.

Section – IV

Best possible approximations, periodic continued fractions. Pell’s equation, Numerical computation.

Recommended Text :

1. I. Niven, S.H. Zuckerman, and L.H. Montgomery, An Introduction to the theory of Numbers, John Wiley, 1991.

REFERENCES :
1. David m. Burton, Elementary Number Theory, Wm. C. Brown Publishers, Dubuque, Lowa, 1989.

2. K. Ireland and M. Rosen, A Classical Introduction to Modern Number Theory. GTM Vol. 84, Springer – Verlag, 1972.

Semester - V
BMH 354  Opt.(vii) Applications of Mathematics in Finance  







Maximum Marks 45+5=50




Time : 3 Hours

Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

SECTION-I  
Financial Management-A Overview. Nature and Scope of Financial Management. Goals of Financial Management and Main Decisions of Financial Management.
SECTION-II 
Difference between Risk, Speculation and Gambling. Time value of Money-Interest Rate and Discount Rate.

Present Value and Future Value-Discrete case as well as Continuous Compounding Case.

Annuities and its kinds.

SECTION-III
Meaning of return. Return as Internal Rate of return (IRR). Numerical Methods like Newton Raphson Method to calculate IRR. Measurement of Returns under uncertaining  situations. Meaning of risk. Difference between risk and uncertainty. 
SECTION-IV
Types of risks. Measurement of risk. Calculation of security and Port-folio Risk and Return – Markowitz Model. Sharpe’s Single Index Model-Systematic Risk and Unsystematic Risk. Taylor Series and Bond Valuation. Calculation of Duration and Convexity of bonds. Financial Derivatives- Futures. Forward. Swaps and Options. Call and Put Options.  
REFERENCES:

1. Aswath Damodaran, Corporate Finance-Theory and Practice, John Waley and Sons, Inc.

2. John C. Hull, Options, Futures and Other Derivatives, Prentice Hall of India Pvt. Ltd.

3. Sheldon M. Ross, An Introduction to Mathematicsal Finance, Cambridge University Press.

 Semester – V
BMH 354 opt. (viii) Principles of Computer Science-I
Maximum Marks 30+3+17=50
 Time : 3 Hours

Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

SECTION-I 
Data Storage-Storage of Bits. Main Memory. Mass Storage. Coding Information of Storage. The Binary System. Storing Integers, Storing Fraction, Communication errors.
SECTION-II
Data Manipulation- The Central processing Unit. The Stored-Programme Concept. Programme Execution. Other Architectures. Arithmetic/Logic Instructions. Computer-Peripheral Communication.

SECTION-III
Operating System and Networks- The Evolution of Operating System. Operating System Architecture. Co-ordinating the machine’s activities.
Handling competition among process. Networks. Networks protocol.

SECTION-IV
Algorithms- The Concept of an Algorithm. Algorithm Representation.

Algorithm Discovery. Iterative Structures. Recursive Structures. Efficiency and Correctness. (Algorithms to be implemented in C++).

REFERENCES:

1. J.Glen Brookshear, Computer Science: An Overview, Addition Wesley.

2. Stanely B.Lippman, Josee Lojoie, C++ Primer (3rd Edition), Addison-Wesley.

Semester - V
BMH 354 opt. (ix) Computational Mathematics Laboratory-I













Maximum Marks 25+25=50
  


Time : 3 Hours

Note: -
The examiner is requested to set nine questions in all, selecting two questions from each section and one compulsory question consisting of five parts distributed over all the four sections. Candidates are required to attempt five questions, selecting at least one question from each section and the compulsory question.

The student is expected to familiarize himself/herself with popular softwares for numerical computation and optimization. Real life problems requiring knowledge of numerical algorithms for linear and non-linear algebraic equations, Eigen value problems, Finite Difference Methods, Inter-polation, Differentiation, Integration Ordinary differential equations etc. should be attempted. Capabilities to deal with linear, integer and non-linear optimization problems need to be developed. The objective of such a laboratory is to equip students to model and stimulate large-scale systems using optimization modeling languages (the concerned teacher is expected to provide the necessary theoretical background before the student does the corresponding practical). To this end softwares like MATLAB and LINDO.
SECTION-I  
Plotting of Functions. 
SECTION-II  
Matrix operations, vector and matrix manipulations, matrix function. Sparse matrices-Iterative method for sparse linear-equations, Eigen values of sparse matrices, Game of life.
SECTION-III  
Data analysis and curve fitting. Use of FFT algorithm.

SECTION-IV
Numerical integration, Roots finding, Simultaneous linear equation.

REFERENCES :

1. MATLAB- High performance numeric computation and visualization software: User’s guide.

2. MATHEMATICA-Stephen Wolfram, Cambridge.

3. Introduction to operations research, F.S. Hiller and G.J. Liberman.

4. Optimization modeling with LINDO: Linus Scharge.
 Scheme of examination for B.A./B.Sc. (Hons.) – I, II & III (i.e. from Semester – I to VI)

Time : 3 Hours

B.A/B.Sc.-I year (Semester – I)

	Paper No.
	Paper Name
	B.Sc. (Theory)
	B.Sc. (Sessional)
	B.A. (Theory)
	B.A. (Sessional)

	BM-111
	Algebra
	45 Marks
	5 Marks 
	30 Marks
	3 Marks

	BM-112
	Calculus
	45 Marks
	5 Marks
	30 Marks
	3 Marks

	BM-113
	Solid Geometry
	45 Marks
	5 Marks
	30 Marks
	4 Marks


B.A/B.Sc.-I year (Semester – II)

	Paper No.
	Paper Name
	B.Sc. (Theory)
	B.Sc. (Sessional)
	B.A. (Theory)
	B.A. (Sessional)

	BM- 121
	Number Theory & Trignometry
	45 Marks
	5 Marks 
	30 Marks
	3 Marks

	BM- 122
	Ordinary Differential Equations
	45 Marks
	5 Marks
	30 Marks
	3 Marks

	BM- 123
	Vector Calculus
	45 Marks
	5 Marks
	30 Marks
	4 Marks


B.A/B.Sc.-II year (Semester – III)

	Paper No.
	Paper Name
	B.Sc. (Theory)
	B.Sc. (Sessional)
	B.A. (Theory)
	B.A. (Sessional)

	BM- 231
	Advanced Calculus
	45 Marks
	5 Marks 
	30 Marks
	3 Marks

	BM- 232
	Partial Differential Equations
	45 Marks
	5 Marks
	30 Marks
	3 Marks

	BM- 233
	Statics
	45 Marks
	5 Marks
	30 Marks
	4 Marks


B.A/B.Sc.-II year (Semester – IV)

	Paper No.
	Paper Name
	B.Sc. (Theory)
	B.Sc. (Sessional)
	B.A. (Theory)
	B.A. (Sessional)

	BM- 241
	Sequences and Series
	45 Marks
	5 Marks 
	30 Marks
	3 Marks

	BM- 242
	Special Functions & Integral Transforms
	45 Marks
	5 Marks
	30 Marks
	3 Marks

	BM- 243
	Programming in C & Numerical Methods
	Theory
 30
	Practical
20
	Theory
20
	Practical
14


Note:-   No Sessional in Paper BM-243 in B.A/B.Sc. IInd year (Semester-IV) 

  Theory : 3 hrs. & Practical : 2 hrs.
B.A/B.Sc.-II year (Semester – V)

	Paper No.
	Paper Name
	B.Sc. (Theory)
	B.Sc. (Sessional)
	B.A. (Theory)
	B.A. (Sessional)

	BM- 351
	Real Analysis
	45 Marks
	5 Marks 
	30 Marks
	3 Marks

	BM- 352
	Groups and Rings
	45 Marks
	5 Marks
	30 Marks
	3 Marks

	BM- 353
	Numerical Analysis
	Theory

 30
	Practical

20
	Theory

20
	Practical

14


Note:-   No Sessional in Paper BM-353 in B.A/B.Sc. III year (Semester-V)

  Theory : 3 hrs. & Practical : 2 hrs.
Any three of the following:
BM-354:

(i) Probability Theory

(ii) Differential Geometry 

(iii) Discrete Mathematics - I
(iv) Mechanics
(v) Mathematical Modeling - I
(vi) Number Theory
(vii) Application of Mathematics in Finance

(viii) Principles of Computer Science – I

(ix) Computational Mathematics Laboratory - I
Note :- B.Sc. (Hons.) : 45 marks for Theory and 5 marks for sessional in each paper.


B.A. (Hons.) : First two papers will be 30 marks for theory & 3 marks for sessional 
           and third paper, whatever will be, of 30 marks for theory & 4 marks for sessional.
B.A/B.Sc.-III year (Semester – VI)

	Paper No.
	Paper Name
	B.Sc. (Theory)
	B.Sc. (Sessional)
	B.A. (Theory)
	B.A. (Sessional)

	BM- 361
	Real & Complex Analysis
	45 Marks
	5 Marks 
	30 Marks
	3 Marks

	BM- 362  
	Linear Algebra
	45 Marks
	5 Marks
	30 Marks
	3 Marks

	BM- 363 
	Dynamics
	45 Marks
	5 Marks
	30 Marks
	4 Marks


Any three of the following :

BM – 364:

(i) Optimization

(ii) Riemannian Geometry

(iii) Discrete Mathematics - II

(iv) Hydrostatics

(v) Matehmatical Modeling - II

(vi) Combinatorial Number Theory

(vii) Application of Mathematics in Insurance

(viii) Principles of Computer Science - II
(ix) Computational Mathematics Laboratory II

Note:- B.Sc.(Hons.): 45 marks for Theory and 5 marks for sessional in each paper

B.A. (Hons.): First two papers will be 30 marks for theory & 3 marks for sessional and third paper, whatever, will be, of 30 marks for theory & 4 marks for sessional.

B.A./B.Sc. Hons. In Mathematics

1. The qualification for admission to B.A/B.Sc. Hons. Will be the same as for the admission to B.A/B.Sc. (General) with Mathematics as one of the main subjects in the qualifying examination.

2. Scheme of Examination: Annexure-I

3. Apart from the existing B.A/B.Sc.(General) course papers, they will have to qualify six additional papers, three each in Semester V & VI.

4. Teaching hours for each theory paper will be minimum four periods per week.

5. Duration of the examination for each paper will be three hours.

6. Pass percentage : 35% (aggregate in all the three papers of a semester)

