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Paper- III: Differential Equations, Calculus of Variations &

unit l: Non-linear ordinary differential equations of particular
-General solution and the solution when one. two or

3

Special Functions:

forms. Riccati's eq uation
three particular solutions

are known.

Unit 2: Total Differential equations.

Unit 3: Partial differential equations of second order with variable co-eff rcients-
Monge's method.

Unit 4: Classifrcation of linear partial differential equation of second order, Cauchr's
problem, Method of separation of variables.

Laplace, Wave and Diffusion equations, Canonical forms.

l-inear homogeneous boLrndary value problems. Eigen values and eigen
functions. Sturm-l.iouville boundary value problems, orthogonality of ei[en
functions. Reality of eigen vaiues.

Calculus of variation - I'-uuctionals. Variation of a functional and its properties,
variational problems with fixed boundaries, [ruler's equation, I]xtiemals.
Functional dependent on several unknown functions and their first order
derivatives.

Unit 8: Functionals dependent on higher order derivatives, Functionals dependent on the
function of more than one independent variable, Variational problems rn
parametric lornr.

Unit9: Series solution of a second order lirrear differential equation near a
regular/singular point (Method of lrrobenius) with special reference to Gauss
hypergeometric equation and [,egendre's equation,

Unit 5:

[Jnit 6:

Unit 7:

Unit l0:

Unir I l:

Unit l2:

Unit l3:

Unit l4:

Unit l5:

Gauss hypergeometric function and its properties, Integral rcpresentation.

[-inear transformation fbrmulas, Contiguous function relations. Differentiatiop
formulae, Linear relation betu,een the solutions of Gauss hypergeometric
equation, Kunlmer's confluent hypergeonretric function and its propcrties.
Integral representation, Kummer's fi rst transformation.

Legendre polynomials and functions p,,(x) and e.(x).
Bessel functions J,,(x).

Hernrite polynomials Hn(x).

Laguene and Associated [,aguerre polynonrials.
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