


CONTENTS

Prefacevii

CHAPTER1
VECTORS
IN

CARTESIAN
SPACE

1-1VectorAlgebrainThreeDimensions3

DefinitionsandScalarProduct3
DerivativesofVectors9
VectorProduct12
AngularMomentum14
MomentofForce14
AngularVelocity15
ReciprocalSetsofVectors15

1-2VectorialMechanics21

CentralForces21
TheInverse-squareLaw21
TheTwo-bodyProblem26
TheMany-bodyProblem29
ConservationofLinearMomentum29
ConservationofAngularMomentum30
ConservationofEnergy31
VirialofClausius32

1-3DifferentialVectorOperators34

TheGradient34
TheDivergence36
TheCurl37



1-4Dyadics40

TheVectorProduct41
TheGradientofaVectorField42
TheMoment-of-InertiaTensor44

1-5VectorAlgebrainMorethanThreeDimensions45

AFiniteNumberofDimensions45
AnInfiniteNumberofDimensions;TheGeneralizationtoOrthogonal
Functions46

1-6TensorsofHigherOrder47

1-7SummationConvention49

Problems51

CHAPTER2
MATRIX
ALGEBRA

2-1Determinants55

DefinitionandaMethodofEvaluatingthenth-orderDeterminant55
SomeElementaryPropertiesofDeterminants58
ProofoftheOrthogonalityRelations59
OperationsonDeterminants60
LinearIndependenceandSimultaneousEquations62

2-2SetsofOrthogonalFunctionsandFourierSeries66

2-3LinearTransformationsofVariables69

ConsecutiveTransformationsandMatrixMultiplication70
AdditionofMatrices72
MultiplicationbyaScalar72
TheDirectProductofMatrices72

2-4SummaryofSomeElementaryPropertiesofMatrices75

2-5OrthogonalTransformations79

2-6TheMatrixasaLinearOperator87

LinearOperators87
EffectofTransformationofCoordinatesuponOperators91

2-7EigenvectorsandEigenvalues94

Diagonalization95
CommutingMatrices100
SymmetricorHermitianandOrthogonalorUnitaryMatrices102

2-8Invariants121



2-9GeometricalorPhysicalInterpretationofEigenvectorsandEigenvalues..123

2-10InvariantSubspaces130

2-11SimultaneousReductionofTwoQuadraticForms132

2-12Normal-modeAnalysis136

2-13AnApplicationinQuantumChemistry144

2-14Tensors147

ContravariantandCovariantVectors147

TensorsofOrderTwo148

TensorialCharacterofSomeDifferentialVectorOperators149

TheKroneckerDeltarjIsotropicTensors150

Problems177

CHAPTER3

GROUP

THEORY

3-1DefinitionofaGroup187

3-2EvenandOddFunctions188

3-3BriefIntroductiontoSomeSpecialGroups196

ThePointGroups{d}and{C2}196

ThePointGroups{C3},{C3v},{C3h},{D3h},and{D3}197

PermutationGroups;TheSymmetricandAlternatingGroups201

SpaceGroups203

OtherGroups203

3-4ConjugateClasses204

3-5Subgroups207

Cosets207

ConjugateSubgroups208

NormalSubgroupsandFactorGroups208

CyclicSubgroupsandGenerators209

3-6DirectProducts213

FirstTypeofDirectProduct(SubgroupType)213

SecondTypeofDirectProduct214

3-7SomePropertiesofIrreducibleRepresentations215

TheOrthogonalityRelationsandRelatedProperties215

{C3v}asanExample220



MoreabouttheOrthogonalityoftheCharactersandMatrixElementsof

IrreducibleRepresentations229

3-8SomeFurtherPropertiesofBasisFunctionsandRepresentations231

DefinitionoftheOperatorOr231

TheRegularRepresentation232

ProjectionOperators234

3-9Groups{Cn}ofRotationsofFiniteOrderaboutaFixedAxisinThree

Dimensions250

3-10DoubleGroups254

3-11RotationaboutMorethanOneAxis257

3-12SpaceGroups259

ThePointGroups260
TheTranslationGroups261

GlidePlanesandScrewAxes263

TheNumberofSpaceGroups264
Problems279

SOLUTIONS

AND
ANSWERS

TO

PROBLEMS

Chapter1285

Chapter2290
Chapter3311

APPENDIXES

AppendixAVolume,Surface,andLineIntegrals329

AppendixBTheSturm-LiouvilleProblem333

AppendixCLagrange'sMultipliers341

IndexofExamples347

AuthorandSubjectIndex349




	page1
	page2
	page3
	page4
	page5
	page6

