MA 403: Numerical Analysis (3-0-2:4)
Definitions and source of errors, floating point number system, floating point arithmetic.

lterative method for non-linear equations: bisection method, fixed point iteration schemes, Newton’s method, secant
method, accelerating convergence, roots of polynomials.

Systems of linear equations: linear algebra review, Gaussian elimination, pivoting strategies, vector and matrix
norms, error estimates and condition number, LU decomposition, direct factorization, iterative techniques for linear
systems: Jacobi, Gauss Seidel, SORmethods, conjugate gradient method.

Eigenvalues and eigenvectors: power method, inverse power method, deflation, reduction to symmetric tridiagonal
form, eigenvalues of symmetric tridiagonal matrices.

Interpolation: Lagrange form of the interpolating polynomial, Newton form of the interpolating polynomial, piecewise
linear interpolation, cubic spline interpolation, Hermite interpolation.

Numerical differentiation, Richardson extrapolation, numerical integration-Newton-Cotes quadrature, composite
Newton-Cotes quadrature, Gaussian quadrature, adaptive quadrature.

Numeric for ordinary differential equations, single step methods, multi-step methods.
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