


CONTENTS

Chapter1.FUNCTIONS...I

§1.Variables...1

§2.Functions...3

§3.Theregionofdefinitionofafunction...6

§4.Functionsandformulae...7

§5.Thegeometricalrepresentationoffunctions...11

§6.Elementaryfunctions...13

Chapter2,ELEMENTARYTHEORYOFLIMITS...18

§7.Infinitesimalquantities...18

§8.Operationswithinfinitesimalquantities...23

§9.Infinitelylargequantities...26

§10.Quantitieswhich-tendtolimits...29

§11.Operationswithquantitieswhichtendtolimits...33

§12.Infinitesimalandinfinitelylargequantitiesof

differentoders....39

Chapter3.THEDEVELOPMENTOFTHEACCURATE

THEORYOFLIMITTRANSITION...45

§13.Themathematicaldefinitionofaprocess...45

§14.Theaccurateconceptoflimits...47

§15.Thedevelopmentoftheconceptoflimittransi-

tions...52

Chapter4.REALNUMBERS...56

§16.Necessityofproducingageneraltheoryofreal

numbers...56

§17.Constructionofacontinuum...59

§18.Fundamentallemmas...69

§19.Finalpointsinconnectionwiththetheoryof

limits...74

Chapter5.CONTINUOUSFUNCTIONS...79

§20.Definitionofcontinuity...79

§21.Operationswithcontinuousfunctions...84

§22.Continuityofacompositefunction...85

§23.Fundamentalpropertiesofcontinuousfunctions...87

§24.Continuityofelementaryfunctions...94



Chapter6.DERIVATIVES...98

§25.Uniformandnon-uniformvariationoffunctions...98

§26.Instantaneousvelocityofnon-uniformmovement...101

§27.Localdensityofaheterogeneousrod...106

§28.Definitionofaderivative108

§29.Lawsofdifferentiation...110*

§30.Theexistenceoffunctionsandtheirgeometrical

illustration...123-

Chapter7.DIFFERENTIALS...128

§31.Definitionandrelationshipwithderivatives...1281

§32.Geometricalillustrationandlawsforevaluation...132

§33.Invariantcharacteroftherelationshipbetweena

derivativeandadifferentil...134

Chapter8.DERIVATIVESANDDIFFERENTIALSOF

HIGHERORDERS...136

§34.Derivativesofhigherordes...136.

,§35.Differentialsofhigherordersandtheirrelation-

shipwithderivatives...139

Chapter9.MEANVALUETHEOREMS...142

§36.Theoremonfiniteincrements...142

§37.Evaluationoflimitsofratiosofinfinitelysmall

andinfinitelylargequantities...147

§38.Taylor'sformula...154

§39.ThelastterminTaylor'sformula...158

Chapter10.APPLICATIONOFDIFFERENTIALCAL-

CULUSTOANALYSISOFFUNCTIONS...164

§40.Increasinganddecreasingoffunctions...164

§41.Extrema...167

Chapter11.INVERSEOFDIFFERENTIATION...175

§42.Conceptofprimitives...175

§43.Simplegeneralmethodsofintegration...182

Chapter12.INTEGRAL...193

§44.Areaofacurvilineartrapezium...193

§45.Workofavariableforce...198

§46.Generalconceptofanintegral...201

§47.Upperandlowersums...204

§48.Integreabilityoffunctions...207



Chapter13.RELATIONSHIPBETWEENANINTEG-

RALANDAPRIMITIVE...213

§49.Simplepropertiesofintegrals...213

§50.Relationshipbetweenanintegralandaprimitive...218

§51.Further,propertiesofintegrals...223

Chapter14.THEGEOMETRICALANDMECHANI-

CALAPPLICATIONSOFLNTEGRALS...230

§52.Lengthofanarcofaplanecurve...230

§53.Lengthsofarcsofcurvesinspace...241

§54.Mass,centreofgravityandmomentsofinertia

ofamaterialplanecurve...242

§55.Capacitiesofgeometricalbodies...247

Chapter15.APPROXIMATEEVALUATIONOFIN-

TEGRALS...254

§56.Problematicsetup...254

§57.Methodoftrapeziums...257

§58.Methodofparabolas...262

Chapter16.INTEGRATIONOFRATIONALFUNC-

TIONS...265

§59.Algebraicalintroduction...265

§60.Integrationofsimplefractions...274

§61.Ostrogradskij'smethod...277

Chapter17.INTEGRATIONOFTHESIMPLERA-

TIONALANDTRANSCENDENTAL

FUNCTIONS...282

§62.Integrationoffunctions0fthetype

RU:/?+*)...282

§63.Integrationoffunctionsofthetype

R(*,y/a**+bx+c)...284

§64.Primitivesofbinomialdifferentials...287

§65.Integrationoftrigonometricaldifferentials...289

§66.Integrationofdifferentialscontainingexponential

functions...294

Chapter18.NUMERICALINFINITESERIES...297

§67.Fundamentalconcepts...297

§68.Serieswithconstantsigns...305

§69.Serieswithvariablesigns...316

§70.Operationswithseries...320

§.71.Infiniteproducts...326



Chapter19.INFINITESERIESOFFUNCTIONS333

§72.Regionofconvergenceofaseriesoffunctions333

§73.Uniformconvergence335

§74.Thecontinuityofthesumofafunctionalseries340

§75.Term-by-termintegrationanddifferentiationof

series44

Chapter20POWERSERIESANDSERIESOFPOLY-

NOMIALS351

§76Regionofconvergenceofapowerseries351

§77.Uniformconvergenceanditsconsequences357

§78.Expansionoffunctionsintopowerseries361

§79.Seriesofpolynomials369

§80.TheoremofWeierstrass372

Chapter21.TRIGONOMETRICALSERIES377

§81.Fouriercoefficients377

§82Averageapproximation383

§83.Dirichlet-Liapunovtheoremonclosedtrigono-

metricalsystems...388

§84.ConvergenceofFourierseries...394

§85.Generalisedtrigonometricalseries...396

Chapter22.DIFFERENTIATIONOFFUNCTIONSOF

SEVERALVARIABLES400

§86.Continuityoffunctionsofseveralindependent

variables...400

§87.Two-dimensionalcontinuum...403

§88.Propertiesofcontinuousfunctions,..408

§89.Partialderivatives...410

§90.Differentials...413

§91.Derivativesinarbitrarydirections...419

§92.Differentiationofcompositeandimplicitfunc-

tions422

§93.HomogeneousfunctionsandEulertheorem427

§94.Partialderivativesofhigherorders429

§95.Taylor'sformulaforfunctionsoftwovariables433

§96.Extrema438

Chapter23.SOMESIMPLEGEOMETRICALAPPLI-

CATIONSOFDIFFERENTIALCALCULUS...443

§97,Equationsoftangentandnormaltoaplanecurve...443

§98.Tangentiallineandnormalplanetoacurvein

space...446



§99.Tangentialandnormalplanestoasurface...44&

§100.Directionofconvexityandconcavityofacurve...451

§101.Curvatureofaplanecurve...453

§102.Tangentialcircle...458

Chapter24.IMPLICITFUNCTIONS......462

§103.Thesimplestproblem...462

§104.Thegeneralproblem...469*

§105.Ostrogradskij'sdeterminant...475

§106.Conditionalextremum...483-

Chapter25.GENERALISEDINTEGRALS...491

§107.Integralswithinfinitelimits491

§108.Integralsofunboundedfunctions...504

Chapter26.INTEGRALSOFPARAMETRICFUNC-

TIONS...514

§109.Integralswithfinitelimits...514

§110.Integralswithinfinitelimits...526

§111.Examples...535

§112.Euler'sintegrals...54!

§113.Stirling'sformula...548-

Chapter27.DOUBLEANDTRIPLEINTEGRALS...557

§114.Measurableplanefigures...557

§115.Volumesofcylindricalbodies...567'

§116.Doubleintegral...571

§117.Evaluationofdoubleintegralsbymeansoftwo

simpleintegrations...576

§118.Substitutionofvariablesindoubleintegrals...584

§119.Tripleintegrals...590

§120.Applications...593

Chapter28.CURVILINEARINTEGRALS...602

§121.Definitionofaplanecurvilinearintegral...602

§122.Workofaplanefieldofforce...610

§123.Green'sformula...612

§124.Applicationtodifferentialsoffunctionsoftwo

variables...617

§125.Curvilinearintegralsinspace...622

Chapter29.SURFACEINTEGRALS...626

§126.Thesimplestcase...626

§127.Generaldefinitionofsurfaceintegrals...630



§128.Ostrogradskij'sformula...637
§129.Stoke'sformula...642
§130.Elementsofthefieldtheory...647

CONCLUSION―Shorthistoricalsketch...653

PNDEX...665




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

