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Flow Chart of Topics in Numerical Analysis

)
Linear equations : ax —b =0 (trival).

Gauss elimination : A = LU, PA = LU.
Direct methods { Cholesky decomposition when AT = A: A= L"L.
QR decomposition : A = QR.
) Square systems : Az = b, A € R"*"
Linear Problems
Jacobi iteration.

Linear systems Iterative methods { Gauss-Seidel interation.

SOR method and more iteration methods.

Direct method: normal equation AT Az = ATb.

Non-square systems : Az =b, A € R™*" m >n ) o
Indirect method: QR decomposition.

| Eigenvalue problems : Az = Az

Bisection method.

Nonlinear Equations : f(z) = 0 Fixed-point iteration : z = g(x) = xx+1 = g(zk).

x
Newton method as a prototypical fixed-point iteration method : xx11 = xf — fl( k) .
Nonlinear Problems f'(zk)

Newton method : X*+1) = X® —iny(F'(X®) ) F(X®).

More iterative methods for nonlinear system.

Nonlinear systems : F'(X) =0 {

\

Polynomial interpolation.

Interpolation { Spline interpolation.
Other Nonlinear Problems P p' p ) ]
Trigonometric interpolation .

Numerical quadratures: polynomial interpolatory quadrature.




