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General Statistical DistanceGeneral Statistical Distance
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General Statistical DistanceGeneral Statistical Distance
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Quadratic FormQuadratic Form
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Statistical Distance under Rotated Statistical Distance under Rotated 
Coordinate SystemCoordinate System
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Rotated Coordinate SystemRotated Coordinate System
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Coordinate TransformationCoordinate Transformation
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Quadratic Form in Transformed Quadratic Form in Transformed 
Coordinate SystemsCoordinate Systems
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DiagonalizedDiagonalized Quadratic FormQuadratic Form
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Orthogonal MatrixOrthogonal Matrix
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Concept of MappingConcept of Mapping
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EigenvaluesEigenvalues
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EigenvectorsEigenvectors
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Spectral DecompositionSpectral Decomposition
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Positive Definite MatrixPositive Definite Matrix
MatrixMatrix AA is nonis non--negative definite if negative definite if 
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Positive Definite MatrixPositive Definite Matrix
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Inverse and SquareInverse and Square--Root MatrixRoot Matrix
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Random Vectors and Random Vectors and 
Random MatricesRandom Matrices

Random vectorRandom vector
–– Vector whose elements are random Vector whose elements are random 

variablesvariables

Random matrixRandom matrix
–– Matrix whose elements are random Matrix whose elements are random 

variablesvariables
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Expected Value of a Expected Value of a 
Random MatrixRandom Matrix
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Population Mean VectorsPopulation Mean Vectors
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CovarianceCovariance
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Statistically IndependentStatistically Independent
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Population VariancePopulation Variance--CovarianceCovariance
MatricesMatrices
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Population Correlation CoefficientsPopulation Correlation Coefficients
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Standard Deviation MatrixStandard Deviation Matrix
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Correlation Matrix from Correlation Matrix from 
Covariance MatrixCovariance Matrix
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Partitioning Covariance MatrixPartitioning Covariance Matrix
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Partitioning Covariance MatrixPartitioning Covariance Matrix
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Linear Combinations of Linear Combinations of 
Random VariablesRandom Variables
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Example of Linear Combinations of Example of Linear Combinations of 
Random VariablesRandom Variables
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Linear Combinations of Linear Combinations of 
Random VariablesRandom Variables
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Sample Mean Vector and Sample Mean Vector and 
Covariance MatrixCovariance Matrix
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Partitioning Sample Mean VectorPartitioning Sample Mean Vector
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Partitioning Sample Partitioning Sample 
Covariance MatrixCovariance Matrix
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CauchyCauchy--Schwarz InequalitySchwarz Inequality
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Extended CauchyExtended Cauchy--SchwarzSchwarz
InequalityInequality
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Maximization LemmaMaximization Lemma
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Maximization of Quadratic Forms Maximization of Quadratic Forms 
for Points on the Unit Spherefor Points on the Unit Sphere
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Maximization of Quadratic Forms Maximization of Quadratic Forms 
for Points on the Unit Spherefor Points on the Unit Sphere
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Maximization of Quadratic Forms Maximization of Quadratic Forms 
for Points on the Unit Spherefor Points on the Unit Sphere
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Maximization of Quadratic Forms Maximization of Quadratic Forms 
for Points on the Unit Spherefor Points on the Unit Sphere
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