
INDEXAccurate dot product, 8, 101{102,104{105ACRITH, 102{103ACRITH-XSC, 100, 102{103Ada, 43, 103, 105Algol, 100Algol-60, 101Anonymous FTP, xv, 69, 74, 105,109, 137, 164Approximate optimizer, 173Augment precompiler, 101Automatic di�erentiation, 29, 36,48, 92{93, 205





Index 257Fixed point iteration, 24, 55Fixed point theory, 49{50, 58{59classical, 50computational, 55, 58interval, 49FORTRAN IV, 101{102



258 Rigorous Global Search: Continuous ProblemsIntermediate variable, 89, 92Internal representation, 42Interpreter, 47Interval arithmetic, 3complex, 9directed rounding, 7extended, 3, 9idealized, 3Kahan, 3, 8, 52operational de�nitions, 3



Index 259IVL, 78



260 Rigorous Global Search: Continuous ProblemsNewton methods, interval, 18,25{26, 32{33, 49{51, 54, 58,68, 106, 118{119, 182{185,187{190, 192, 195, 225, 228,230Non-convexity, 171Non-smooth functions, intervalextensions of, 205NP-completeness, 178Numerical di�erentiation, 36Operator overloading, 43, 81,101{102Optimal LP-preconditioners, 122Optimal preconditioners, 112, 127,173, 177, 187, 225width-, 121OPTTBND.CFG, 196, 200, 202Order, interval extension, 14, 175Ordinary interval division, 3Outer estimates, 9, 20Outward rounding, 7Overestimation, 86, 155, 186Overhead, 95OVERLOAD, 81OVERLOAD.CFG, 83, 157, 159,196Parallelization, 174Parameter-�tting, 174Parametrized systems, 152Partial separability, 86Pascal-SC, 8, 102{104Pascal-XSC, 8, 104, 172Peeling, ix, 179, 181, 195Penalty function, 177PL/I, 102, 110POINT-JACOBI-MATRIX,subroutine, 94Portability, 103Positive de�nite, 171PRECISION BASIC, 109Preconditionerwidth-optimal, 141

Preconditioning, 21, 54, 57, 111inverse midpoint, 112{113,116{120, 139{140left-optimal, 123{124, 136magnitude-optimal, 123{124,126{127, 132{133, 135, 139,141, 186mignitude-optimal splitting,125{127, 134, 136, 139, 141,165, 191mignitude-optimal, 125optimal C, 123optimal LP, 122, 126, 229theory, 136optimal, 112, 132, 134{136, 177C, 122{123E, 122{125LP, 132, 229S, 122width-, 121right-optimal, 123{124, 136splitting, 165width-optimal, 123{124,126{127, 131, 135, 138{139,141, 148, 165, 186, 195, 225PROFIL, 105Prolog, 101, 108, 226, 228BNR, 226, 228Proving feasibility, 176{177, 191equality constraints, 176{177inequality constraints, 176{177Quadratic convergence, 51, 58, 64,170, 172Quadratic programming, 178Range arithmetic, 108RATFOR, 102Rational approximations, 13Real interval arithmetic, 3Reduce, 36, 93Reduced gradient, 99, 170, 178,180Reduced Hessian matrix, 99



Index 261Regular, 18, 61Regularity, 18strong, 117Relative diameter, 144Relative width, 144Reverse mode, automaticdi�erentiation, 38, 48, 92, 94Right-optimal preconditioner,123{124, 136RNDOUT, 71ROOTS-DELETE, 157{158, 160,163{165ROOTSDL.CFG, 158{159, 164Rounded interval arithmetic, 7Roundout error, 7, 17, 41RUN-GLOBAL-OPTIMIZATION,



262Uniqueness veri�cation, 18, 24, 58,61{63, 65, 124, 126, 141,148{149, 169{170, 172, 174,191, 215United extension, 6United solution set, 19inner estimates, 20outer estimates, 20Univac, 101Unix, 165Variable precision, 101, 104,108{109Veri�cationexistence, 18, 24, 58{61, 67, 124,126, 148{149, 215uniqueness, 148Width, 6relative, 144Width-optimal LP-preconditioner,132, 136Width-optimal preconditioner,121, 123{124, 126{127, 131,135, 138{139, 141, 148, 165,186, 195, 225Winding number, 66World Wide Web, 69, 72XSC languages, 103C-XSC, 104XSC Languagesfree version via FTP, 104XSC languagesFortran-XSC, 104Pascal-XSC, 104


