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BHAVNAGAR UNIVERSITY

Third Year B.Sc.(MATHEMATICS)
Effective from June 2009
	Course


	No. of Lectures
	Marks
	Duration of Exam

	Paper M-301 Abstract Algebra
	75
	100
	3 Hours

	Paper M-302 Mathematical Analysis-I
	75
	100
	3 Hours

	Paper M-303 Mathematical Analysis-II
	75
	100
	3 Hours

	Paper M-304 Graph Theory and Operation Research
	75
	100
	3 Hours

	Paper M-305 Mechanics
	75
	100
	3 Hours


Paper M-301 Abstract Algebra

Number of Lectures: 75








Marks: 100

Unit 1:










20 Marks
Groups, Examples of groups, Elementary properties, Cayley tables, Symmetric group of the triangle, Subgroups, Cosets, Lagrange’s theorem and applications.
Unit 2: 










20 Marks

Permutation groups, Normal subgroups, Quotient group, Group isomorphisms, Cyclic groups and their properties.
Unit 3:










20 Marks

Groups Homomorphisms, Cayley’s theorem, Rings, Properties and Examples, Integral domains and Fields, Characteristic of a ring, Subrings, Ideals, Principal ideal rings and Quotient ring.
Unit 4:










20 Marks
Polynomial rings, Degree of a polynomial, The integral domain F[X], Irreducible and reducible polynomials over a field, Division Algorithm and consequences, Remainder and Factor theorems, The Eisenstein criterion for irreducibility.
Unit 5:










20 Marks

Ring homomorphisms, Homomorphism and characteristic, Embedding of an integral domain into a field, Prime ideals and maximal ideals, Their characterization through quotient rings, Finite fields and their construction.
References:
1. I. H. Sheth, Abstract Algebra, Prentice Hall of India, New Delhi, 2002.
2. Bhattacharya P. B., Jain S. K. and Nagpal S. R., Basic Abstract Algebra Foundation Books, New Delhi.
3. Fraleigh J. B., A First Course in Abstract Algebra, Narosa Publishing, New Delhi.

4. I.N.Herstein: Topics in Algebra, Vikas Publishing House Pvt Ltd.

5. Michael Artin: Algebra, Prentice-Hall of India Pvt. Ltd.


BHAVNAGAR UNIVERSITY

Third Year B.Sc.(MATHEMATICS)

Paper M-302 Mathematical Analysis-I

Number of Lectures: 75








Marks: 100

Unit 1:










20 Marks

Sets and Operations on sets, Functions and their properties, Countable and uncountable sets, Real valued functions, Bounded subsets of R, The real number system, Properties of fields, Order axioms, Properties of ordered fields, Absolute values.

Unit 2:










20 Marks

Real valued functions, Bounded functions, Limits of a function, Monotonic functions, Continuous functions, Uniformly continuous functions.

Unit 3:










20 Marks

Metric spaces, limits of sequences in a metric space, bounded sets, limits of functions and continuity in a metric space, Open sets, Closed sets.

Unit 4:










20 Marks

Complete Metric Space, Its properties, Totally bounded sets, Compact metric spaces, Continuous functions on compact metric space, Connected metric spaces.

Unit 5:










20 Marks

Differentiable functions, Rolle’s theorem, Mean value theorems, Elementary functions, Taylor’s theorem, L-hospitals rule.

References:

1. D. Somasundaram, B. Chaudhary, A first course in Mathematical Analysis, Narosa Publishing House.

2. R. R. Goldberg, Methods of Real Analysis, Oxford & IBH (India).

3. S. C. Malik, Mathematical Analysis 


BHAVNAGAR UNIVERSITY

Third Year B.Sc.(MATHEMATICS)

Paper M-303 Mathematical Analysis-II

Number of Lectures: 75








Marks: 100

Unit 1:










20 Marks

Sequences, Subsequences, Limit of a sequence, Convergent sequences, Divergent sequence, Bounded sequence, Monotonic sequence, Operations on Convergent sequence, Upper limit, Lower limit, Cauchy’s sequence.

Unit 2:










20 Marks

Infinite series, Series with nonnegative terms, Tests, Alternating series, Absolute convergence, Rearrangements, Test for absolute convergence,Condensation test, Sequence of functions, Series of functions, Results of uniform convergence.

Unit 3:










20 Marks

Riemann integral, Properties, Fundamental theorem.

Unit 4:










20 Marks

Improper Integral, Tests for convergence, Term by term Integration, Differentiation, Power series, Weierstrass approximation theorem.

Unit 5:










20 Marks

Functions of a Complex variable, Limits, Continuity, Differentiation, Cauchy Riemann equations, Cartesian and polar form, Analytic functions, harmonic functions, Elementary functions, Linear fractional transformations, Conformal mapping.

References:

1. D. Somasundaram, B. Chaudhary, A first course in Mathematical Analysis, Narosa Publishing House.

2. R. R. Goldberg, Methods of Real Analysis, Oxford & IBH (India).

3. S. C. Malik, Mathematical Analysis 


BHAVNAGAR UNIVERSITY

Third Year B.Sc.(MATHEMATICS)

Paper M-304 Graph Theory and Operation Research

Number of Lectures: 75








Marks: 100
Unit 1:
Informal introduction and definitions




20 Marks

A simple graph, Vertices, Edges, Loops, Multiple edges, A general graph, Edge family, Isomorphism, Labeled graphs, Unlabeled graphs, The union of two graphs, A connected graph, A disconnected graph, A component of a graph, Adjacency and incidence relations, Adjacent vertices, Adjacent edges, A vertex incident with an edge, An edge incident with a vertex, The degree of a vertex, Isolated vertices, A pendent vertex, The degree sequence, The hand shaking lemma and its corollary about the odd vertices, A subgraph of a graph, Edge deletion and vertex deletion processes.


Matrix representation: an adjacency matrix of a graph, An incidence matrix of a graph, Null graphs, Complete graphs, Cycle graphs, Path graphs, Wheels, Regular graphs, Cubic and Peterson graphs, Platonic graphs, Bipartite graphs, Complete bipartite graphs, The complement of a simple graph, Three puzzles.

Unit 2:
Connectivity








20 Marks
A walk, A closed walk, The length of a walk, A trail, A path, A closed trail, A cycle (a closed path), A triangle, A disconnecting set, A cut-set, A bridge, Edge connectivity, A k-edge connected graph, A separating set, A cut vertex, Connectivity (vertex connectivity), A k-connected graph.An Eulerian graph, An Eulerian trail, A semi-Eulerian graph, Konigsberg bridges problem, Fleury’s algorithm.A Hamiltonian graph, A Hamiltonian cycle.


A forest, A tree, A spanning forest, A spanning tree, The cycle rank of a graph, The cutest rank of a graph, Counting trees, Cayley’s theorem.

Unit 3: Planarity and Colouring







20 Marks
A planar graph, A plane graph, Non planar graphs 
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, Homeomorphic graphs, Kuratowski’s theorem, The crossing number of a graph, Euler’s formula, The thickness of graph, Dual graphs. A K-colourable graph, The chromatic number of a graph, Brook’s theorem.

Unit-4: Convex Analysis, LPP and Duality





20 Marks
Convex analysis- Basic properties and examples of convex sets, convex functions, concave functions.The linear programming problem, problem formulation, linear programming in matrix notation,Simplex method for solving linear programming problems. The two phase method, Big-M method, Integer programming (Branch and Bound method and Gomory cutting plane method)Principle of Duality in Linear programming problems, Fundamental Duality Theorem, Dual Simplex method.

Unit-5
The transportation and assignment problems.



20 Marks
Introduction, Transportation table, mathematical formulation of transportation problems, methods for initial solution.Vogel’s approximation method.MODI (modified distribution) method. Unbalanced transportation problem and its solution.Assignment problem, Mathematical model of assignment problem, Method for solving assignment problem, Examples.

References:

1. Robin J. Wilson, Introduction to Graph Theory, Longman Addition Wesley Longman Limited, 4th edition.

2. Graph Theory with application to engineering and computer science – Narsingh Deo 1993, Prentice Hall of India Pvt. Ltd.

3. Introduction to Graph Theory-Douglas B. West, Prentice Hall of India Pvt. Ltd. New Delhi (1999).

4. J.K. Sharma, Operations Research, McMilan Publishing, 2nd Edition.

5. J.K. Sharma, Mathematical Models in Operation Research, Mcgraw Hills.

6. G. Hadley, Linear Programming, Narosa Publishing House.

7. S.I. Gass, Linear Programming Methods & Apllications, McGraw Hills.


BHAVNAGAR UNIVERSITY

Third Year B.Sc.(MATHEMATICS)

Paper M-305 Mechanics

Number of Lectures: 75








Marks: 100
Unit 1:










20 Marks
Fundamentals of Mechanics – The ingredients of Mechanics Introduction to vectors, Velocity and acceleration, Fundamental lawa of Newtonian mechanics. The theory of Dimensions. Methods of plane Statics. Equilibrium of particle Equilibrium of a system of particles, Work and potential energy.

Unit 2:










20 Marks

Application of plane static. Mass centre and centres of gravity, friction and Flexible cables.

Unit 3:










20 Marks

Application in plane dynamics-Motion of a rigid body and rigid system. Moments of inertia, Kinetic energy and angular momentum. Rigid body rotating about a fixed axis. General motion of a rigid body parallel to a fixed plane. Impulsive motion. General theory of plane impulsive motion, Collisions.

Unit 4:










20 Marks

The equations of Lagrange and Hamilton.Lagrange’s equation for a particle in a plane, Lagrange’s equations for any simple dynamical system, Lagrange’s equations for Nonholomonic system with moving constraints, Lagrange’s equations for impulsive motion, Application for Lagrange’s equations, Hamiltonian’s equations. The Hamiltonian and the canonical equations of motion, the passage from Hamiltonian to the Lagrange’s, Ignoration of co-ordinates, Conservative systems.

Unit 5:










20 Marks

The special theory of relativity, Galilean frames of reference, Synchronization of clocks, The principle of equivalence, The Lorentz transformation, Immediate consequences of the Lorentz transformation, Space-time, Kinematics and Dynamics of a particle, (Composition of velocities), Proper-time, Equations of motion in relative form, Equations of motion in absolute form.

References:

1. John L Synge and Byron A. Griffith, Principles of Mechanics, Asian student’s edition

McGraw Hill Book Company, Inc. New-York, Toronto London.

2. R.G. Takwala & P S P Puranik, Introduction to Classical Mechanics, McGraw Hill Book Company, New Delhi.

3. T W B Kibble, Classical Mechanics (Third Edition), Longman Scientific & Technical Co-published in the United State with John Wiley & Sons Inc. New York.

4. N.M.J. Wood, Special Relativity, House Springer International Edition.

5. P.N. Singhal & S. Sareen, A text book on Mechanics, Anmol Publications Pvt. Ltd., New Delhi 110002 (India).

6. Herbert Goldstein, Classical Mechanics, Addison Wesley Publishing Company, INC.
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