PH 401: Mathematical Physics-I (3-1-0:4)
Transformation and Vector Calculus
Vectors in 3-D space, Coordinate Transformations, Rotations in 3D, Differential vector operators, Vector integration, Curvilinear coordinates.                                                                               [6L+2T]

Vector Spaces 
Vectors in function spaces - Scalar product, Hilbert space, Schwarz Inequality, Orthogonal expansions, Bessel’s inequality, Dirac notation, Gram-Schmidt orthogonalisation, Operators, Basis expansion of operators, Self-adjoint operators, unitary operators, transformation of operators, Invariants.                                                                                                                                    [9L+3T]

Ordinary Differential Equations 
Introduction, First-Order Equations, ODEs with Constant Coefficients, Second-Order Linear ODEs, Series Solutions - Frobenius’ method.                                                                                         [6L+2T]

Special Functions
Bessel, Legendre, Hermite and Laguerre functions, Orthogonality, Generating functions, Recurrence relations.                                                                                                                                       [9L+3T]

Probability and Statistics
Probability: Definitions, Simple properties,Random variables, Binomial distribution, Poisson distribution, Normal distribution, central limit theorem.[6L+2T]
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