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Module Description
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Errors and Convergence, Numerical
solution of nonlinear equations in one
variable (Bisection, Newton-Raphson,
Secant, Fixed-point, Stopping criteria,
Error analysis and rate of convergence,
Multiple roots, Aitken-A2), Numerical
solution of linear systems of equations
(Gauss-elimination, LU-factorization,
Jacobi iteration, Gauss-Seidel, Norms of
vectors and matrices, Error Analysis and
Convergence), Interpolation (Lagrange,
Divided differences, Newton, Error
analysis, Forward and Backward Newton
formula for equidistant points, Linear
Spline), Numerical Differentiation and
Integration (Two and three points
formulae for first and second derivatives,
Error analysis, Simple and composite
Trapezoidal rules and Simpson’s rules
with error analysis)
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Module Aims
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Numerical methods for analyzing and
computing solutions of various
mathematical problems in mathematics,
physics and engineering.
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Discussing the convergence the error,
and the stability of these methods.
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Write computer algorithms to implement
these methods for solving different
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mathematical problems using
computers.
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Solve the nonlinear equation by different
methods (bisection, fixed point, Newton,
modified Newton and secant), Error
Analysis, Order of convergence
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Solve system of linear equations by
direct methods (Gauss and LU) and
iterative methods (Jacobi and Gauss-
Seidel), Error analysis, condition number
and residual vector
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