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%% p 4 : This course focus on the analysis and algorithms for numerical approximations of
differential equations. Students learn to identify the types of problems that require numerical
techniques for their solutions. They also learn typical techniques for estimating error bounds for the

approximations.
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1. Kindcaid & Cheney, ,Numerical Analysis: Mathematics of Scientific Computing,
3" ed., Brooks Cole, 2002

2. Bradie, A Friendly Introduction to Numerical Analysis, Pearson, 2006

3. Dormand, Numerical Methods for Differential Equations, CRC Press, 1996

4. Shampine, Numerical Solutions of Ordinary Differential Equations, Chapman &

Hall,1994
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Computer Arithmetic* F!oat_lrjg-Pomt numbers and Roundoff error, Loss of 1%
Significance, Errors
Solution of System of Bisection method , Newton’s method, Secant method, Fixed 23
Nonlinear Equations point iteration, Horner’s Algorithm
Interpolation and polynomlgl |nterpglat|on, Hermite _mte_rpolatlon, spline
o interpolation, B-splines*, best approximation*, orthogonal 3-4
Approximation .
polynomials
N!Jmerlca_l . Richardson extrapolation, theory of Gaussian quadrature,
Differentiation and . . . 3
. Romberg integration, Euler-Maclaurin formula*
Integration
Existence and uniqueness for IVP, Taylor-series method ,
Numerical Solution of Runge-Kutta and Runge-Kutta-Fehlberg methods, step-size
Ordinary Differential control, dense output*, multistep methods, stability and 5-7
Equations stiffness, stiff solvers*, global error estimation*, shooting

method for BVP*

*: optional




