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1 Error Analysis
1.1 Introduction
1.2 Sources of Erro
1.3 Erro and Significant Digits
1.4 Error Propagation
1.5 Qualitative Analysis and Control of Erro
1.5.1 lll-condition Problem and Condition Number
1.5.2 The Stability of Algorithm
1.5.3 The Control of Erro
1.6 Computer Experiments
1.6.1 Functio Needed in The Experiments by Mathematica
1.6.2 Experiments by Mathematica
1.6.3 Functio Needed in The Experiments by Matlab
1.6.4 Experiments by Matlab
2 Interpolating
2.1 Introduction
2.2 Basic Concepts
2.3 Lagrange Interpolation
2.3.1 Linear and Parabolic Interpolation
2.3.2 Lagrange Interpolation Polynomial
2.3.3 Interpolation Remainder and Error Estimate
2.4 Divided-differences and Newton Interpolation
2.5 Differences and Newton Difference Formulae
2.5.1 Differences
2.5.2 Newton Difference Formulae
2.6 Hermite Interpolation
2.7 Piecewise Low Degree Interpolation
2.7.1 ll-posed Properties of High Degree Interpolation
2.7.2 Piecewise Linear Interpolation
2.7.3 Piecewise Interpolation of Hermite with Degree Three
2.8 Cubic Spline Interpolation
2.8.1 Definition of Cubic Spline
2.8.2 The Cotruction of Cubic Spline
2.9 Computer Experiments
2.9.1 Functio Needed in The Experiments by Mathematica
2.9.2 Experiments by Mathematica
3 Best Approximation
3.1 Introduction
3.2 Norms
3.2.1 Vector Norms
3.2.2 Matrix Norms
3.3 Spectral Radius
3.4 Best Linear Approximation
3.4.1 Basic Concepts and Theories
3.4.2 Best Linear Approximation
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3.5 Discrete Least Squares Approximation
3.6 Least Squares Approximation and Orthogonal Polynomials
3.7 Computer Experiments
3.7.1 Functio Needed in The Experiments by Mathematica
3.7.2 Experiments by Mathematica
3.7.3 Functio Needed in The Experiments by Matlab
3.7.4 Experiments by Matlab
4 Numerical Integration and Differentiation
4.1 Introduction
4.2 Interpolatory Quadratures
4.2.1 Interpolatory Quadratures
4.2.2 Degree of Accuracy
4.3 Newton-Cotes Quadrature Formula
4.4 Composite Quadrature Formula
4.4.1 Composite Trapezoidal Rule
4.4.2 Composite Simpson's Rule
4.5 Romberg Integration
4.5.1 Recuive Trapezoidal Rule
4.5.2 Romberg Algorithm
4.5.3 Richardson's Extrapolation
4.6 Gaussian Quadrature Formula
4.7 Numerical Differentiation
4.7.1 Numerical Differentiation
4.7.2 Differentiation Polynomial Interpolation
4.7.3 Richardson's Extrapolation
4.8 Computer Experiments
4.8.1 Functio Needed in The Experiments by Mathematica
4.8.2 Experiments by Mathematica
4.8.3 Experiments by Matlab
5 Solution of Nonlinear Equatio
5.1 Introduction
5.2 Basic Theories
5.3 Bisection Method
5.4 Iterative Method and Its Convergence
5.4.1 Fixed Point and Iteration
5.4.2 Global Convergence
5.4.3 Local Convergence
5.4.4 Order of Convergence
5.5 Accelerating Convergence
5.6 Newton's Method
5.6.1 Newton's Method and Its Convergence
5.6.2 Reduced Newton Method and Newton's Descent Method
5.6.3 The Case of Multiple Roots
5.7 Secant Method and Muller Method
5.7.1 Secant Method
5.7.2 Muller Method
5.8 Systems of Nonlinear Equatio
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5.9 Computer Experiments
5.9.1 Functio Needed in The Experiments by Mathematica
5.9.2 Experiments by Mathematica
5.9.3 Experiments by Matlab
6 Direct Methods for Solving Linear Systems
6.1 Introduction
6.2 Gaussian Elimination
6.2.1 Basic Gaussian Elimination
6.2.2 Triangular Decomposition
6.3 Gaussian Elimination with Column Pivoting
6.4 Methods of The Triangular Decomposition
6.4.1 The Direct Methods of The Triangular Decomposition
6.4.2 The Square Root Method
6.4.3 The Speedup Method
6.5 Analysis of Round-off Erro
6.5.1 Condition Number
6.5.2 Iterative Refinement
6.6 Computer Experiments
6.6.1 Functio Needed in The Experiments by Mathematica
6.6.2 Experiments by Mathematica
6.6.3 Functio Needed in The Experiments by Matlab
6.6.4 Experiments by Matlab
7 lterative Techniques for Solving Linear Systems
7.1 Introduction
7.2 Basic Iterative Methods
7.2.1 Jacobi Method
7.2.2 Gauss-Seidel Method
7.2.3 SOR Method .
7.3 lterative Method Convergence
7.3.1 Basic Theorems
7.3.2 Some Special Systems of Equatio
7.4 Computer Experiments
7.4.1 Functio Needed in The Experiments by Mathematica
7.4.2 Experiments by Mathematica
8 Numerical Solution of Ordinary Differential Equatio
8.1 Introduction
8.2 The Existence and Uniqueness of Solutio
8.3 Taylor-Series Method
8.4 Euler's Method
8.5 Single-step Methods
8.5.1 Single-step Methods
8.5.2 Local Truncation Error
8.6 Runge-Kutta Methods
8.6.1 Second-Order Runge-Kutta Method
8.6.2 Fourth-Order Runge-Kutta Method
8.7 Multistep Methods
8.7.1 General Formulas of Multistep Methods
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8.7.2 Adams Explicit and Implicit Formulas
8.8 Systems and Higher-Order Differential Equatio
8.8.1 Vector Notation
8.8.2 Taylor-Series Method for Systems
8.8.3 Fourth-Order Runge-Kutta Formula for Systems
8.9 Computer Experiments
8.9.1 Functio Needed in The Experiments by Mathematica
8.9.2 Experiments by Mathematica
00
O O A Mathematicall 00 0 O
0 0B MatlabO O 0O O
[0 O C Awe to Selected Problems
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