MA 203: SCIENTIFIC COMPUTING (3-0-0 : 3)

Introduction:

Approximations: Sources of Approximations, Data Error and Computational, Truncation Error and Rounding Error,
Absolute Error and Relative Error, Sensitivity and Conditioning, Backward Error Analysis, Stability and Accuracy.
Computer Arithmetic: Floating Point Numbers, Normalization, Properties of Floating Point Systems, Rounding,
Machine Precision, Subnormal and Gradual Underflow, Exceptional Values, Floating-Point Arithmatic, Cancellation.

Systems of Linear Equations:
Linear Systems, Solving Linear Systems, Norms and Condition Numbers, Accuracy of Solutions, Iterative Methods
for Linear Systems.

Linear Least Squares
Data Fitting, Linear Least Squares, Normal Equations Method, Orthogonalization Methods, Gram-Schmidt

Orthogonalization.

Eigenvalues And Singular Values
Eignvalues and Eigenvectors, Methods for Computing All Eignvalues, Jacobi Method, Methods for Computing
Selected Eignvalues, Singular Values Decomposition, Application of SVD.

Optimization
Optimization Problems, One-Dimensional Optimization, Multidimensional Unconstrained Optimization, Nonlinear
Least Squares.

Interpolation
Purpose for Interpolation, Choice of Interpolating, Function, Polynomial Interpolation, Piecewise Polynomial
Interpolation.

Calculus
Introduction to Numerical Integration and Differentiation; Numerical Solution to Initial Value Problems in ODEs and
PDEs.

Random Numbers

Text Books:
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Scientific Computing, Cambridge University Press.
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