


Contents

1SolutionofEquations1

1.1Introduction1

1.2CaseStudy1:FindingRootsbyIntervalHalving3
1.3FindingApproximateRoots17

1.4MethodofSuccessiveApproximations17

1.5TheStoppingCriterion22
1.6AModifiedMethodofSuccessiveApproximations23

1.7TheNewton-RaphsonMethod25

1.8NearlyEqualRoots27
1.9ComparisonoftheMethods29

1.10RootsofPolynomials32
1.11EffectofUncertaintyintheCoefficients36

1.12ComplexRoots38
1.13SimultaneousEquations39

1.14FindinganInitialApproximation41

1.15CaseStudy2:TheNewton-RaphsonMethodinaStructuresProblem43
Exercises51

2Errors65

2.1Introduction65
2.2RelativeandAbsoluteErrors67

2.3InherentErrors67



2.4TruncationErrors69
2.5FloatingPointArithmetic69
2.6RoundoffErrors76
2.7ErrorPropagation80
2.8ProcessGraphs83
2.9Examples86
2.10AnAccuracyChecklist94
Exercises94

3NumericalInstabilitiesandTheirCure99

3.1Introduction99
3.2CaseStudy3:ErrorsintheDirectEvaluationoftheSineSeries100
3.3CaseStudy4:SubtractiveCancellationinaCalculationof<jt106
3.4CaseStudy5:ErrorsintheRecursiveEvaluation
ofaDefiniteIntegral120

3.5CaseStudy6:TheEffectofLimitedPrecisionin
CalculatingMeansandStandardDeviations129
Exercises145

4SimultaneousLinearAlgebraicEquations150
4.1Introduction150
4.2Existence,Uniqueness,andIll-Conditioning151
4.3GaussianElimination155
4.4MatrixFormulation159
4.5FlowChartsforGaussianElimination162
4.6RoundoffErrors163
4.7CaseStudy7:SolvingtheSimultaneousEquations
ofaChemicalProcessbyGaussianElimination169

4.8RefinementoftheSolution175
4.9EffectofUncertaintyintheCoefficients:AttainableAccuracy177
4.10IterativeMethodsofSolution182
4.11AcceleratingConvergence191
4.12ComparisonoftheMethods195
4.13CaseStudy8:SolvingtheSimultaneousEquations
ofaCostAccountingProblembyGauss-SeidelIteration197
Exercises205

5NumericalDifferentiationandIntegration219

5.1Introduction219
5.2NumericalDifferentiation221
5.3TruncationErrors223
5.4TotalError224
5.5GeneralizedNumericalDifferentiation226
5.6SomeDangersinDifferentiation230



5.7NumericalIntegration231

5.8TheTrapezoidalRule232

5.9TruncationErrorintheTrapezoidalRule233

5.10RoundoffErrorsintheTrapezoidalRule237

5.11TheDeferredApproachtotheLimit240

5.12Simpson'sRule241

5.13AccuracyChecks243

5.14GaussianQuadrature244

5.15NumericalExamplesandComparisonofMethods249

5.16CaseStudy9:UsingSimpson'sRulein

ComputingLuminousEfficiency251

Exercises256

6Interpolation267

6.1Introduction267

6.2LinearInterpolation268

6.3TruncationErrorinLinearInterpolation271

6.4RoundoffErrorinLinearInterpolation274

6.5NumericalExample276

6.6QuadraticInterpolation278

6.7LagrangianInterpolation281

6.8TruncationErrorinLagrangianInterpolation285

6.9RoundoffErrorinLagrangianInterpolation287

6.10RepeatedLinearInterpolation292

6.11ComparisonofLagrangianandRepeatedLinearInterpolation295

6.12Extrapolation296

6.13CaseStudy10:Two-DimensionalInterpolationina

WindChillFactorTable297

Exercises304

7LeastSquaresApproximations･310

7.1Introduction310

7.2ThePrincipleofLeastSquares313

7.3LinearRegression314

7.4PolynomialRegression324

7.5CaseStudy11:SpecificHeatofWater326

7.6Exponential,Geometric,andTrigonometricRegression330

7.7MultipleRegression335

7.8NumericalProblems336

7.9CaseStudy12:CurveFittingofa

Stress-StrainLaw340

Exercises347

8OrdinaryDifferentialEquations360

8.1Introduction360

8.2TaylorSeriesSolution364



8.3Runge-KuttaMethods366
8.4ASpecialCase:f(x,y)=F(x)375
8.5TruncationErrorinRunge-KuttaMethods376
8.6PartialInstability378
8.7Predictor-CorrectorMethods379
8.8ASpecialCase:f(x,y)=F(x)383
8.9TruncationErrorsinPredictor-CorrectorMethods383
8.10StabilityofPredictor-CorrectorMethods386
8.11AttainableAccuracy―InherentInstability389
8.12Stability-ASummary389
8.13ComparisonofMethods390
8.14CaseStudy13:SolvingtheDifferentialEquationof
LargeDeflectionsofaBeam391
Exercises403

AnnotatedBibliography~415
AnswerstoSelectedExercises421

Index441




	page1
	page2
	page3
	page4
	page5
	page6

