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|| o ||, norm, 3

R*, non-negative reals, 3

C, complex numbers, 3

IR,., real n-space, 3

C,., complex n-space, 4

|| ®||1,€1-norm, 4

|| ® |]oos sup norm, 4

C|a, ], continuous function on [a, b], 4

(e, @), inner-product, 5

£, space of square summable sequences, 7

z L y, orthogonal, 11

w, positive integers, 12

3", finite subsets of w, 14

£5(T), square summable functions on T', 15

A, closure, 16

spS, linear span of a set S, 18

(Cla,b],]| ®|]2) continuous functions with ||f||* = f: |F(£)|2dt, 21
T:X — Y, function T from X to Y, 25

£(H), bounded linear operators on Hilbert space, 28
B(H), bounded linear operators on Hilbert space, 28
R(A), range of the operator A, 28

M 1L N, orthogonal subspaces, 30

M+, orthogonal complement, 30

M & N, direct sum, 30

Y™*, conjugate space, 31

ker f, kernel of the linear functional f, 31

dist(z, K), distance from a vector to a set, 33

o(T), spectrum of T, 36

p(T), resolvent of T, 36

detA, determinant, 36
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R, resolvent of an operator, 37

C,, circle of radius r, 39

ro, spectral radius, 44

o.(T), continuous spectrum of the operator T, 47
or(T) residual spectrum of the operator of T, 47
0p(T),point spectrum of the operator T', 47
N(T), numerical range of the operator T, 51
M(T) = sup|jz)j=1(Tz, z), 51

M(T) = inf)j,=1(T X, z), 51

é(z, y), bilinear form, 54

Y(z) = ¢(z, z), quadratic form associated with the bilinear form ¢, 54

K(H), compact operators on Hilbert Space, 64
T1/2 square root of the operator T, 70

0n(T), singular numbers of the operator T, 75
£p,1 < p < o0, space of p-summable sequences, 78

¢, space of sequences converging to zero, 78

£(H,{;), bounded linear oeprators from H to ¢, 81

Sp(H),1 £ p £ 400, Shatten p-classes, 82
sp(T), p-class norm, 84

HS(H) Hilbert-Schmidt operators on H, 93
hs(H), Hilbert-Schmidt norm, 94

£(X,Y), bounded linear operators from X to Y, 94

trA, trace of A, 95

TC(H), trace class operators, 97

v(T'), nuclear norm, 97

tr(A, B), trace of S;-operators A and B, 99

¢ — tr(T), functional trace of the operator T', 99
o — tr(T), spectral trace of the operator T, 100

II,(X,Y), absolutely 2-summing operators from X to Y, 102

w2(T), absolutely 2-summing norm, 104

N(X), nuclear operators, 104
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a,(T), approximation numbers of the operator T, 106
£,(X), operators of type -¢;, 106

tr, extension of the spectral trace, 110

Bn.p(T), nth p-mean of {¢;(T)}, 113
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absolutely 2-summing, 102
annular region, 42
approximation numbers, 106
at most countable, 12

Banach space, 5

Bessel’s Inequality, 11
bounded bilinear form, 54
bounded quadratic form, 54
bounded set, 60

bounded linear operators, 28

C. Neumann expansion, 37

Cantor diagonalization
procedure, 67

Cauchy Sequence, 4

Cauchy-Schwarz-Bunyakovsky
Inequality, 5

closure, closed, 16

compact set, 60

compact operator, 60

compact integral operator, 69

complete, 5

complete orthonormal set, 16

completely continuous operator,
66

conjugate homogeneity, 5

continuous spectrum, 47

continuous, 4

converges (convergent), 4

convex, 33

countable (countably infinite),
12

dense, 16
dual (conjugate) space, 31

eigenvalue, 36
eigenvector, 36
Euclidean Space, 25

finite rank, 64

Fourier coefficients, 23
Fourier series, 22
functional trace, 99

gliding hump principle, 66

Gram-Schmidt Process, 24

Grothendieck-Pietsch Theorem,
105

Hadamard’s Inequality, 87
Hardy’s Inequality, 111
Hermitian bilinear form, 54
Hilbert Space, 3, 6
Hilbert-Schmidt operators, 93
Holders Inequality, 79

inner-product, 5

inverse, 28

invertible, 28

isometry, 25

isomorphism, 25

Isosceles Triangle Theorem, 27

Konig’s theorem 112, 115

latent root, 47

Lidskij Trace theorem, 120

limit, 4

linear functionals, 30

linear operator (transformation),
25

linearly ordered set, 19

Liverwurst, 47

Maximal element, 19
Minkowski’s Inequality, 80
Moore-Smith convergence, 14

norm, 3

normal projection, 59
normal operator, 56
normed linear space, 4
nuclear operator, 104
numerical range, 51

open set, 38

orthogonal projection, 30
Orthogonality, 11
Orthonormal set, 11

parallelogram law, 6
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Parseval’s Inequality, 20
partial isometry, 74
partially ordered set, 19
point spectrum, 47

polar decomposition theorem, 73
Polar decomposition, 58
polarization, 54

positive operator, 49

pre Hilbert space, 6
Procedure, The, 61
projection, 29

proper value, 47
Pythagorean theorem, 23

quadratic form, 54

range, 28

related operators, 105

residual spectrum, 47

resolvant operator, 37

resolvent, 36

Riesz Representation theorem,
31

Riesz-Fischer theorem, 17

Schatten p-classes, 82

Schmidt Decomposition
Theorem, 75

Schmidt representation of T, 75

Schur Representation of T, 64

Schur theorem, 62

self-adjoint operator, 49

Indez of Terms

separable, 16

shift operator, 50, 56
Singular numbers, 75
Sp-operators, 82
span (of a set), 18
spectral radius theorem, 45
spectral trace, 100
spectral radius, 44
spectrum, 36

square sumable, 102
Square root, 70

T-admissible, 117

totally bounded set, 46, 60
trace class operator, 97
trace, 95

unconditional convergence, 13
uniformly continuous, 28
unitary operator, 56

Unitary group, 57

upper bound, 19

(Weak) Weyl Inequality, 78, 85
weakly bounded, 102

weakly convergent, 66

Weakly compact, 66

weekly square sumable, 102
weighted shifts, 67

Weyl Inequality, 78

Weyl Inequality (proof), 87-89

Zorn’s Lemma, 19
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