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B. Bradie, A friendly introduction to numerical analysis, 2006, Pearson Prentice Hall.
2HEE:

R. L. Burden and J. D. Faires, Numerical analysis, 8th ed., 2005, Thomson Brooks.
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Introduction to the mathematical properties of numerical methods and their applications in
computational science and engineering. Study and use of numerical methods for solutions of
linear systems of equations, non-linear least-squares data fitting, numerical integration of multi
dimensional, non-linear equations and systems of initial value ordinary differential equations.
We will study primarily chapters 1-7(skip 4) of the B. Bradie textbook listed above. More detail
is provided in tentative schedule listed below.
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V. Matlab #yAERE4ENE:

o Check out the following Getting Started Guide
http://www.mathworks.com/access/helpdesk/help/pdf doc/matlab/getstart.pdf

o Another tutorial at http://www.math.ufl.edu/help/matlab-tutorial/
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1. (1 weeks) Mathematical preliminaries and error analysis: Algorithms, convergence, and
errors.

2. (2 weeks) Solutions of equations in one variable: Bisection, method of false position,
fixed point iteration, and Newton's methods.

3. (2.5 weeks) Direct methods for solving linear systems: Gaussian elimination and LU
factorization, stability and condition number, and pivoting strategies.

4. (2.5 weeks) Interpolation and polynomial approximation: Lagrange, Hermite, and cubic
spline interpolation.

5. (3 weeks) Numerical differentiation and integration: Forward, backward, and multi-point
differencing, Richardson's extrapolation, Newton-Cotes rule, Romberg, and Gauss
integration.

6. (4 weeks) Initial value problems for ordinary differential equations: Euler, Taylor,
Runge-Kutta, variable step size, stability, convergence, stiffness.
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