
I
,,

CONTENTS 
PAGI! 

PREFACE	 V
 

VOLUME I.-ITERATION, PROGRAMMING 
AND ALGEBRAIC EQUATIONS 

I. ACCURACY AND ERROR 

1.1 Introduction	 1
 
1.2 Rounding off	 2
 
1.3 Absolute and relative errors	 3
 
1.4 Error analysis and control	 6
 
1.5 The evaluation of formulae on desk machines 11
 
1.6	 Mistakes 15
 

Examples I 17
 

II. ITERATIVE METHODS, WITH ApPLICATIONS TO
 
THE SOLUTION OF EQUATIONS
 

2.1 Introduction	 19
 
2.2 A simple iterative method	 20
 
2.3 The Newton-Raphson iterative method 26
 
2.4 General aspects of iterative procedures 31
 
2.5 Real roots of polynomials	 38
 
2.6 Errors when finding roots of polynomials 41
 
2.7 Bairstow's method for finding complex roots of 

polynomials	 46
 
Examples II 50
 

III. ELEMENTARY PROGRAMMING FOR AUTOMATIC
 
COMPUTERS
 

3.1 Introduction	 54
 
3.2 Simple programs	 56
 
3.3 Some programs involving iterative procedures 65
 
3.4	 General comments 75
 

Examples III 78
 
xi
 

Administrator
Text Box
517.38 NOB V.1



xii CONTENTS 

IV. SIMULTANEOUS LINEAR ALGEBRAIC EQUATIONS 

4.1 Introduction	 80
 
4.2 The method of successive elimination 82
 
4.3 Choice of pivots and scaling	 87
 
4.4 Inherent error and ill-conditioned equations 92
 
4.5 A computer program for the method of successive 

elimination	 98
 
Examples IV 100
 

V. MATRIX METHODS 

5.1 Matrix algebra	 102
 
5.2	 A compact elimination method for the solution
 

of linear equations 105
 
5.3	 'rhe inverse matrix 112
 

Examples V 118
 

VI. EIGENVALUES AND EIGENVECTORS 

6.1 Introduction	 123
 
6.2	 An iterative method for finding the largest eigen

v~ue 129
 
6.3	 The determination of subdominant eigenvalues
 

and eigenvectors 135
 
6.4 The iterative solution of linear simultaneous 

algebraic equations	 138
 
Examples VI 147
 

INDEX	 154
 

VOLUME n.-DIFFERENCES INTEGRATrON 

AND DIFFERENTIAL EQUATrONS 

VIf. FINITE DIFFERENCES AND THE ApPROXIMATE REPRE
SENTATION OF FUNCTIONS 

VHf. POLYNOMIAL INTERPOLATION 

IX. NUMERICAL INTEGRATION AND DIFFERENTIATION 

X. ORDINARY DIFFERENTIAL EQUATIONS 

XI. PARTIAL DIFFERENTIAL EQUATIONS 




