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Course Contents

• Introduction to Finite difference schemes [5 lectures]
Finite difference schemes for partial differential equations, explicitschemes, implicit schemes, single step
schemes, multi-step schemes.

• Finite difference schemes for boundary value problems [10 lectures]
FTCS, backward Euler and Crank-Nicolson schemes, ADI methods, Lax Wendroff method, upwind
scheme.

• Consistency, stability and convergence Analysis [10 lectures]
Stability analysis by von Neumann method, CFL condition, Lax’s equivalence theorem.

• Introduction to Finite element method [7 lectures]
Finite element method for partial differential equations, variational methods, method of weighted resid-
uals.

• Finite element discretization and error analysis [10 lectures]
Finite element discretizations for one-dimensional and two-dimensional elliptic equations, a priori and a
posteriori error estimates.

Text Books

1. G. D. Smith, Numerical Solutions to Partial Differential Equations, 3rd Edition, Oxford University
Press, 1986.

2. C. Johnson, Numerical Solution of Partial Differential Equations by the Finite Element Method,
Dover Publications, 2009.
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