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Numerical analysis
Numerical analysis of differential operators

AIMS
*

*Knowledge:
Culture in numerical analysis, partial differential equations, Finite difference scheme,
Differential equations and systems, Free step scheme / linked step scheme, consistency,
stability, convergence.

*Capacity:
To be able to select a numerical scheme and evaluate its advantages and drawbacks.
To be able to evaluate the quality and the cost of a numerical scheme.
To be able to read the technical documents regarding softwares, and use these sofware at
their best.
To be able to implement a numerical model, by programming or using black box type
functions. The privileged tool is Matlab.
To be able to interpret and lead a critical analysis on a numerical solution.

CONTENT
1. Finite difference method for partial differential equations
1.1 Introduction to stationary partial differential equations
1.2 Basic principles of the finite difference method in 1D. Illustrations et implementations.
1.3 Analysis of the method : consistency, stability and convergence
1.4 Extensions to 2D
2. Numerical schemes for initial value problems
2.1 Single-step  methods : principle, analysis and implementation
2.2 Multi-steps methods (prediction-correction)
2.3 Newmark method for second order problems
2.4 Numerical solvers
2.5 Semi-discretization in space and space-time discretization
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PRE-REQUISITE
EC Informatique et méthodes numériques (3-GM, S1)
EC Mathématiques et éléments finis (3-GM, S2)
EC Mathématiques (3-GM, S1)
Basics in Real analysis, linear and bilinear algebra
Basics in algorithmics
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