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%
matrix of, 22

adapted to the decomposition, 15
adjoint transformation, 20

affine, 39

algebraic dual space, 11

algebraic multiplicity, 48

Banach space, 33
basis, 8
change of, 9
dual, 12
Hamel, 8
standard, 8
bilinear form, 21
blocks
Jordan, 57
bounded linear functionals, 37
bounded linear operator, 27, 37

Cauchy-Schwarz inequality, 30
change of basis, 9
characteristic polynomial, 48
codimension, 10
combination

linear, 8
compatibility conditions, 21
complementary subspaces, 15
completion, 35
composition operator, 13
condition number, 46
conditions

compatibility, 21
conjugate-linear, 23
continuous linear functionals, 11
convex combination, 32
convex subset, 31
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coordinates, 8

decomposition
adapted to the, 15
partial fractions, 82
deflation, 53
dependent
linearly, 8
diagonalizable, 48
differential operator, 13
dimension of V', 8
dimensional
finite, 28, 32
direct, 10
direct products, 10
direct sums
external, 10
dual basis, 12
dual norm, 38
dual transformation, 20

eigenspaces

generalized, 59
eigenvalue, 48
eigenvectors, 48

generalized, 59
equivalent

unitarily, 52
equivalent norms, 28
error

relative, 46
error vector, 46
external direct sums, 10

factorization
LU, 74

family of matrix norms, 44

finite dimensional, 28, 32
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finite sum, 8 LU factorization, 74
form _
bilinear, 21 matrices
functional orthogonal, 51
linear, 11 matrix
functionals s'%milar, 14
bounded linear, 37 matrix norms
family of, 44
generalized eigenspaces, 59 matrix of ¢, 22
generalized eigenvectors, 59 Minkowski’s inequality, 25
geometric multiplicity, 48 multiplicity

algebraic, 48
geometric, 48
multiplier operator, 13

Hamel basis, 8
Hermitian, 22
Hermitian part, 49

Hilbert space, 33 nilpotent, 16

hyperplane, 39 norm, 25

hyperplanes dual, 38
affine, 39 operator, 28

Norm Equivalence Theorem, 37
norm ratio, 27
normed linear space, 25

idempotent, 15
ill-conditioned, 46

independent
linearly, 8 norms
. ’ equivalent, 28
inner product, 22
number

integral operator, 13
isomorphism, 9
iterative, 77 operator

bounded linear, 37
composition, 13
differential, 13

condition, 46

Jordan blocks, 57
Jordan normal form, 57

kernel, 13 integral, 13
multiplier, 13
left singular vectors, 63 operator norm, 28
linear combination, 8 orthogonal matrices, 51
linear functional, 11 orthogonal projection, 24, 59
linear functionals
bounded, 37 partial fractions decomposition, 82
continuous, 11 polynomial
linear operator characteristic, 48
bounded, 27, 37 positive semi-definite, 49
linear space product
normed, 25 inner, 22
linear transformation, 8 products
linearly dependent, 8 direct, 10

linearly independent, 8 projection, 15
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orthogonal, 24, 59

property
uniform, 33

radius

spectral, 48
ratio

norm, 27
relative error, 46
relative residual, 46
residual

relative, 46
residual vector, 46
resolvent, 80
resolvent set, 80
right singular vectors, 63

sesquilinear, 22
set
resolvent, 80
similar matrix, 14
singular values, 61
skew-Hermitian, 49
space
Banach, 33
Hilbert, 33
span of S, 8
spectral radius, 48
spectrum, 48
standard basis, 8
submultiplicative, 37
subset
convex, 31
subspace, 6
subspaces
complementary, 15
sums of, 10
sums of subspaces, 10
symmetric, 22

transformation
adjoint, 20
dual, 20
linear, 8

uniform property, 33

unitarily equivalent, 52
unitary, 50
upper-Hessenberg form, 77

values
singular, 61
vector
error, 46
residual, 46
vectors
left singular, 63
right singular, 63

well-conditioned, 46

99



