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First order partial differential equations:
Surfaces and Curves, Classification of 1st order p.d.e. Classification of

solutions-Pfaffian differential equations - Quasi-linear equations, Lagrange’s method-
compatible systems-Charpit’s method- Jacobi’s method-Integral surfaces pass-
ing through a given curve- method of characteristics for quasi-linear and non-
linear p.d.e., Monge cone, characteristic strip.

Second order partial differential equations:
Origin of second order p.d.e’s - classification of second order p.d.e’s. Wave

equation - D’Alemberts’ solution - vibrations of a finite string - existence and
uniqueness of solution - Riemann method. Laplace equation - boundary value
problems, Uniqueness and continuity theorems - Dirichlet problem for a circle -
Dirichlet problem for a circular annulus - Neumann problem for a circle - Theory
of Green’s function for Laplace equation. Heat equation - Heat conduction
problem for an infinite rod - Heat conduction in a finite rod - existence and
uniqueness of the solution.
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