


CONTENTS

1DEFINITIONSANDPRELIMINARYNOTIONS1

Arrays.Matrices.Fundamentaloperations.Matricesandlineartransforma-
tion.Miscellaneousexpressionsinmatrixform.Linearequationsandthe
notionofaninverse.Arithmeticalcomputation.

2DETERMINANTSANDTHEINVERSEOFAMATRIX27

Theoriginofdeterminants.Permutations.Thedefinitionofadeterminant.
Elementarypropertiesofdeterminants.Expansionofdeterminants.The
inverseofamatrix.Somepropertiesoftheadjugateandtheinverse.

3THETHEORYOFLINEAREQUATIONS44

Introduction.Aisnxnandnon-singular.Rankandlineardependence.
Homogeneousequations.Consistencyofequations.Aisnxnwithm<n.
Aismxn(m>n)andb^O.Summaryofresults.

4FURTHERDEVELOPMENTSOFMATRICES61

Partitionedmatrices.Elementaryoperationsandelementarymatrices.
Differentiationofmatrices.Thecharacteristicequation.

5VECTORSANDBASES92

Vectorspaces.Dimensionality.Dimensionalityofthetotalvectorspace.
Completionofbases.Lineartransformations.Homogeneousequations.
Rankofmatrixproducts.Lengthandseparationofvectors.Orthogonal
bases.Schmidt'sorthogonalizationprocess.

6ORTHOGONALMATRICES105

Definitionandelementaryproperties.Furtherproperties.Orthogonaltrans-
formations.Generaltransformationsthatpreserveseparation.Characteristic
rootsoforthogonalmatrices.Orthogonalreductionofarealsymmetricmatrix.
Unitaryreductiontouppertriangularform.Cayley'sformula.

7QUADRATICFORMS118

Definitions.Valueclasses.Lineartransformationofquadraticforms.
Lagrange'sreductionofdefiniteforms.Positivedefiniteforms:determinantal
criteria.

8ROTATIONINTHREEDIMENSIONS124

Rotationofrigidbodies.Euler'stheorem.Resultantofseveralrotations.
Fixedaxes.Fundamentalmatrices.Rotationofcoordinateaxes.TheEuler
matrix:smallrotations.TheRodriguesmatrix.Improperorthogonal
matrices:reflexions.

9GEOMETRICALAPPLICATIONS159

Cartesiancoordinates.Rectangularcoordinates.Lineartransformations.
Affineandeuclideantransformations.

10THEMETHODOFLEASTSQUARES184

Thenormaldistribution.Theprincipleofmaximumlikelihood.Thematrix
ofthenormalequations.Transformations.Unbiasedandminimumvariance
estimators.Theminimumvariancepropertyofleast-squaresestimators.
Unbiasedestimatorforthecoefficientofdispersion.Dependentunknowns:
Lagrange'smethod.



11THESOLUTIONOFLINEAREQUATIONS207

TheGausseliminationprocess.Decompositionintotriangularmatrices.The
conditionsfortriangulardecomposition.Therelationshipoftriangular
decompositiontoGausselimination.TheGauss-Doolittlemethod:sym-
metriccase.TheCholeskymethod.Iterativemethods.Blockiteration
methods.Directsolutionbypartitioning.

BIBLIOGRAPHY224

INDEX225




	page1
	page2
	page3
	page4

