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Course outcomes

After successful completion of the course, the students should be able to understand

CO1:
COz:

COa3:

CO4:

basic knowledge of complex variables and its application for physics problems
the partial differential equations and their use in basic sciences

the delta and gamma functions and their applications

the special functions such as Bessel, l.egendre, Hermite and Laguerre functions.

the knowledge of Fourier series and [.aplace transformation.
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PH-8101 Mathematical Methbds of physics-l E

UNIT-T | o :
Complex Variables: Cauchy-Riemann conditions, SingulaFrities and f:onvergence, Analytic,
Cauchy-Goursat theorem, Cauchy’s Integral formula, Branch points -and pranch cuts,
Multivalued functions, Taylor and Laurent expansion, |, Residues, Dispersion relation,
‘.

evaluation of definite integrals. 10 Hirs

l . A
Delta and Gamma Functions: Dirac delta function, Delta sequences for one dimensional

function, properties of delta function, Gamma function, factorial notation and its applications,
Beta function. ‘ 10 Hrs

Differential Equations: Partial differential equations of theoretical physics, Bounfiary valt_le,
Neumann & Dirichlet Boundary conditions, Separation of variables, Singular points, Series
solutions, Second solution, Problems. 10 Hrs

UNIT-II

Special Functions: Bessel’s functions: Functions of first 4nd second kind, Generating
function, Integral representation and Recurrence relations for of first kind and Orthogonality.
Legendre functions: Generating function, Recurrence relations and special properties,
Orthogonality, Various definitions of Legendre polynomials. Associated Legendre functions:
recurrence relations, Parity and Orthogonality, Hermite functions, Laguerre functions. 15 Hrs

Fourier Series and Integral Transforms: Fourier series, Dirichlet conditions. General
properties. Convolution and correlation, Advantages and applications, Gibbs phenomenon.
Fourier transforms, Development of the Fourier integral, Inversion theorem, Fourier transforms
of derivatives, Momentum representation.

Laplace transforms, Laplace transforms of derivatives, Properties of Laplace transform,

Applications. Inverse Laplace transformation. 15 Hrs

' Theory: 60hrs
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