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Theory  

 

Ordinary differential equations: Exact and Bernoulli’s differential equations, equations 

reducible to exact form by integrating factors, equations of first order and higher degree, 

Clairaut’s equation, Differential equations of higher orders, methods of finding complementary 

functions and particular integrals, method of variation of parameters, Cauchy’s and Legendre’s 

linear equations, simultaneous linear differential equations with constant coefficients, series 

solution techniques, Bessel’s and Legendre’s differential equations.  

 

Functions of a Complex variable: Limit, continuity and analytic function, Cauchy-Riemann 

equations, Harmonic functions.  

Fourier series: Infinite series and its convergence, periodic functions, Fourier series, Euler’s 

formulae, Dirichlet’s conditions, functions having arbitrary period, even and odd functions, half 

range series, Harmonic analysis. Fourier Sine and Cosine Series, Fourier series for function 

having period 2L, Elimination of one and two arbitrary function.  

 

Partial differential equations: Formation of partial differential equations Higher order linear 

partial differential equations with constant coefficients, solution of non-linear partial differential 

equations, Charpit’s method, and application of partial differential equations (one dimensional 

wave and heat flow equations, Laplace Equation. 

 

Tutorial* 

 

Tutorials on solution of ordinary differential equations of first and higher orders. Series solutions 

of differential equations. Bessel’s and Legendre’s differential equations, Convergence of infinite 

series. Fourier series, harmonic analysis, analytical functions, Cauchey-Riemann equations, 

harmonic functions, Solution of partial differential equations, Application of partial differential 

equations. 
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