
 

BM-241 

(Semester-IV) 

 Sequences and Series 

 External Marks: 40/27  

 Internal Marks: 10/6 

          Time: 3 Hours 

 

Note:  Paper setter will set nine questions in all, selecting two questions from each section and one 

Compulsory question consisting of five parts distributed over all four sections. Candidates are required  

To attempt five questions, selecting at least one question from each section and the compulsory 

Question. 

Section-I 

Boundedness of the set of real numbers; least upper bound, greatest lower bound of a set, 

neighborhoods, interior points, isolated points, limit points, open sets, closed set, interior of a set, 

closure of a set in real numbers and their properties. Bolzano- Weiestrass theorem, Open covers, 

Compact sets and Heine-Borel Theorem.  

Section-II 

Sequence: Real Sequences and their convergence, Theorem on limits of sequence, Bounded and 

monotonic sequences, Cauchy’s sequence, Cauchy general principle of convergence, Subsequences, 

Subsequential limits. Infinite series: Convergence and divergence of Infinite Series, Comparison Tests of 

positive terms Infinite series, Cauchy’ s general principle of Convergence of series, Convergence and 

divergence of geometric series, Hyper Harmonic series or p-series. 

Section-III 

Infinite series: D-Alembert’s ratio test, Raabe’s test, Logarithmic test, de Morgan and Bertrand’s test, 

Cauchy’s Nth root test, Gauss Test, Cauchy’s integral test, Cauchy’s condensation test. 

Section-IV 

Alternating series, Leibnitz’s test, absolute and conditional convergence, Arbitrary series: abel’s lemma, 

Abel’s test, Dirichlet’s test, Insertion and removal of parenthesis, rearrangement of terms in a series, 

Dirichlet’s theorem, Riemann’s Re-arrangement theorem, Pringsheim’s theorem (statement only), 

Multiplication of series, Cauchy product of series, (definitions and examples only) Convergence and 

absolute convergence of infinite products. 

 



 

REFERENCES 

 R.R. Goldberg : Real Analysis, Oxford & I.B.H. Publishing Co., New 

Delhi, 1970  

 S.C. Malik : Mathematical Analysis, Wiley Eastern Ltd., Allahabad. 

 Shanti Narayan : A Course in Mathematical Analysis, S.Chand and 

company, New Delhi  

 Murray, R. Spiegel : Theory and Problems of Advanced Calculus, 

Schaum Publishing co., New York  

 T.M. Apostol: Mathematical Analysis, Narosa Publishing House, New 

Delhi, 1985  

 Earl D. Rainville, Infinite Series, The Macmillan Co., New York 



 

BM-242 

(Semester-IV) 

 Special Functions And Integral Transforms 

 External Marks: 40/27  

 Internal Marks: 10/6 

          Time: 3 Hours 

 

Note:  Paper setter will set nine questions in all, selecting two questions from each section and one 

Compulsory question consisting of five parts distributed over all four sections. Candidates are required  

To attempt five questions, selecting at least one question from each section and the compulsory 

Question. 

Section-I 

Series solution of differential equations – Power series method, Definitions of Beta and Gamma 

functions. Bessel equation and its solution: Bessel functions and their propertiesConvergence, 

recurrence, Relations and generating functions, Orthogonality of Bessel functions. 

Section-II 

Legendre and Hermite differentials equations and their solutions: Legendre and Hermite functions and 

their properties-Recurrence Relations and generating functions. Orhogonality of Legendre and Hermite 

polynomials. Rodrigues’ Formula for Legendre & Hermite Polynomials, Laplace Integral Representation 

of Legendre polynomial. 

Section-III 

Laplace Transforms – Existence theorem for Laplace transforms, Linearity of the Laplace transforms, 

Shifting theorems, Laplace transforms of derivatives and integrals, Differentiation and integration of 

Laplace transforms, Convolution theorem, Inverse Laplace transforms, convolution theorem, Inverse 

Laplace transforms of derivatives and integrals, solution of ordinary differential equations using Laplace 

transform. 

Section-IV 

Fourier transforms: Linearity property, Shifting, Modulation, Convolution Theorem, Fourier Transform of 

Derivatives, Relations between Fourier transform and Laplace transform, Parseval’s identity for Fourier 

transforms, solution of differential Equations using Fourier Transforms. 
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BM-243 

(Semester-IV) 

 PROGRAMMING IN C & NUMERICAL METHODS 

 External Marks: 40/27  

 Internal Marks: 10/6 

          Time: 3 Hours 

 

Note:  Paper setter will set nine questions in all, selecting two questions from each section and one 

Compulsory question consisting of five parts distributed over all four sections. Candidates are required  

To attempt five questions, selecting at least one question from each section and the compulsory 

Question. 

Section-I 

Programmer’s model of a computer, Algorithms, Flow charts, Data types, Operators and expressions, 

Input / outputs functions. 

Section-II 

Decisions control structure: Decision statements, Logical and conditional statements, Implementation of 

Loops, Switch Statement & Case control structures. Functions, Preprocessors and Arrays. 

Section-III 

Strings: Character Data Type, Standard String handling Functions, Arithmetic Operations on Characters. 

Structures: Definition, using Structures, use of Structures in Arrays and Arrays in Structures. Pointers: 

Pointers Data type, Pointers and Arrays, Pointers and Functions. Solution of Algebraic and 

Transcendental equations: Bisection method, Regula-Falsi method, Secant method, Newton-Raphson’s 

method. Newton’s iterative method for finding pth root of a number, Order of convergence of above 

methods. 

Section-IV 

Simultaneous linear algebraic equations: Gauss-elimination method, Gauss-Jordan method, 

Triangularization method (LU decomposition method). Crout’s method, Cholesky Decomposition method. 

Iterative method, Jacobi’s method, Gauss-Seidal’s method, Relaxation method. 

Part-B 

Simple programs in C and the implementation of Numerical Methods, studied in the theory paper, in ‘C’ 

programming Language. 
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