Subject Code : RN1I1
SEMESTER I - PAPER I - MATHEMATICAL PHYSICS
UNIT I - INTERGRAL TRANSFORMS

Fourier Series — Dirichlet’s Condition — Sine and Cosine series-Fourier transform-
Faltung theorem - Laplace transform - solution of ordinary differential equations-
convolution theorem.

UNIT II - MATRIX THEORY

Solution of linear algebraic equations rank of a matrix — Characteristic equation of
amatrix — Eigen values and eigen vectors-Trace of a matrix — Cayley — Hamilton
theorem — Reduction of amatrix to diagonal form — Hermitian and unitary matrices —
Direct sum and products of matrices.

UNIT III - COMPUTER ORIENTED NUMERICAL METHODS

Bisection and Newton-Rapson method for finding roots of the equations-Solutions of
simultaneous linear equation by Gauss elimination method-Solution of ordinary
differential equation by Euler method and Runge-kutta second order and fourth order
method- Evaluation of integrals by means of power series-Simpson’s rule (one-third) —
Error estimates.

UNIT IV - VECTOR FIELDS

Concept of Vector and Scalar fields — Gradient, divergence, Curl and Laplacian-Vector
identities-Line integral and volume integral-Gauss theorem, Green’s theorem, Stoke’s
theorem and applications-Orthogonal curvilinear coordinates-Expression for gradient,
divergence, curl and Laplacian in cylindrical and spherical coordinates.

UNIT V - THE THEORY OF COMPLEX VARIABLES

Functions of a complex variable — The derivative and the Cauchy-Riemann differential
equations-Line integrals of complex functions-Cauchy’s integral theorem-Cauchy’s
integral formula-Taylor’s series-Laurent’s series-Residues-Cauchy’s residue theorem.
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