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Course outcome

CO1 Gain knowledge of tensors and able to apply tensors in the analysis various physical
phenomenon.

CO2 Have the knowledge of Fourier series and Fouriertransformations, and its applications.
CO3 Have the knowledge of Green’s functions and applications of Green’s functions.

CO4 Have the knowledge of group theory and the use of grouptheory in different branches

of physics.

Unit I  Tensor analysis: Introduction - rank of a tensor. Transformation of coordinates in
linear spaces - transformation law for the components of a second rank tensor.
Contra-variant and covariant and mixed tensors - First rank tensor, higher rank
tensors, symmetric and antisymmetric tensors. Tensor algebra - outer product -
contraction - inner product - quotient law. The fundamental metric tensor - associate
tensors. Line element and Metric Tensor, Christoffel’s Symbols of first and second
kind, Length of a vector, Angle between vectors, Geodesics, Covariant derivative,
Tensor form of Gradient, Divergence and Curl

[13 hrs]

Unit Il Fourier series: Fourier integral and Fourier transform - definition - special form of
Fourier integral and properties. Convolution theorem involving Fourier transform.
Applications of Fourier transforms. Laplace transform - Convolution theorem
involving Laplace transforms. Applications of Laplace transforms. [13 hrs]

Unit III Green’s Functions and Integral Equations: Green’s function for one, two and three
dimensional equations, Eigen function expansion of Green’s functions, Fredholm
and Volterra type integral equations, solution with separable kernels, Neumann
series method. Non-homogeneous integral equations. [13 hrs]

Unit IV Groups - subgroups - classes. Invariant subgroups - factor groups. Homomorphism
and Isomorphism. Group representation - reducible and irreducible representation.
Schur’s lemmas, orthogonality theorem. Decomposing reducible representation into



irreducible ones. Character of a representation, character table, Construction of
representations. Representation of groups and quantum mechanics. Lie groups and
Lie algebra. Generators of Unitary Groups, Three dimensional rotation group
SO(3), SU(2) and SU(3) groups. The homomorphism between SU(2) and SO(3)
groups.

[13 hrs]
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