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Course objectives: 

To equip the students with the high resolution advanced numerical
methods, to solve linear/nonlinear elliptic,  parabolic  and hyperbolic
PDES with significant first derivative terms and related benchmark
problems. 

Minimum Pre-requisites: 

Numerics  of  ordinary  and  partial  differential  equations,  Computer
programming.  

Course Structure:

Unit-I:  High  resolution  numerical  method  for  multi-dimensional
elliptic PDEs with nonlinear first derivative terms; iterative methods
(Jacobi, Gauss-Seidel and SOR) for singularly perturbed elliptic BVPs;
Convergence  analysis  for  higher  order  schemes;  High  resolution
methods for non-linear bi- and tri-harmonic elliptic PDEs.

Unit-II:  High  resolution  two-level  implicit  finite  difference
approximations  for  diffusion-convection  equation;  Stability  analysis
(Matrix method and Von-Neumann method); Error analysis; Operator
splitting and ADI methods for two- and three-dimensional diffusion-
convection  equations;  Cubic  Spline  approximation  for  nonlinear
parabolic equations and application to diffusion-convection equation.  

Unit-III: High  resolution  three-level  implicit  methods  for  second
order hyperbolic equations with significant first derivative terms; Von-
Neumann  stability  analysis  and  CFL  condition;  Application  to
Telegraphic and damped wave equations and their stability analysis;
Operator splitting and ADI methods for two- and three-dimensional



Telegraphic  equation;   Cubic  Spline  approximation  for  nonlinear
hyperbolic equations and application to various physical models. 
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Evaluation and weightage:    

 30% for Computer practicals
 30% for Mid-Term examination
 40% for End-Term examination


