Syllabus Applied Mathematics

e Error analysis in numerical methods.

e Solution of non-linear equations: bisection, fixed point, Newton and

quasi Newton methods.
e Solution of linear systems: Jacobi and Gauss-Seidel methods.

e Polynomial interpolation: definition, Lagrange polynomial. Divided

differences. Newton interpolation formula. Spline interpolation.

e Least squares (data fitting): linear and non-linear problem (normal

equations).

e Numerical differentiation: finite-difference formulae for functions of

one and two variables.

e Numerical quadrature: simple and composite rules. Gaussian-Legendre

quadrature.

e Numerical ordinary differential equations: introduction, initial value

problem. Taylor and Runge-Kutta methods.

e Numerical partial differential equations: classification of second order
equations. Parabolic equations: solution of heat, diffusion-reaction
and diffusion-convection equation with the method of lines and Crank-

Nicolson.
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Mathematical data bases

e http://en.wikipedia.org/wiki/Main_Page
e http://eqworld.ipmnet.ru/index.htm
e http://mathworld.wolfram.com/

e http://eom.springer.de/





