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Numerical Differential Equations Syllabus 

 

Ordinary differential equations 

Lipschtz condition; Euler’s methods, trapezoidal rule, theta method 

Linear multistep methods; Adam methods; order and convergence of multistep methods; 

backward differentiation formulae 

Runge-Kutta methods: explicit and implicit schemes 

Stiff equations: linear stability domain and A-stability; A-stability of linear multistep methods 

and Runge-Kutta methods 

Local error, global error and error control 

Partial Differential Equations 

Poisson’s equation: finite difference scheme, five point stencil for laplacian; conversion to matrix 

equation; 

Diffusion equation: method of lines, stability, stiffness and convergence. ODE vs PDE 

convergence. von Neumann analysis 

Advection equations and hyperbolic systems: forward Euler time discretization, leapfrog, Lax-

Friedrichs, Lax-Wendroff; upwind methods; von Neumann analysis. Characteristic. CFL 

condition. 
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