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absolutely convergent, 55

additive functional, 158

algebra, 250

algebra of continuous functions, 120

approximation, 167
by polygonal functions, 66
by polynomials, 188
by step functions, 126

approximation theorems
Stone's, 195
Stone-Weierstrass, 195
Weierstrass, 188

Ascoli-Arzela theorem, 203

ball, closed, 21
open, 21

Banach space, 50
Banach's Fixed Point theorem, 92
base for a topology, 218

basis, 247
Schauder, 64

best approximation, 167
boundary, 80

bounded, linear mapping, 143
metric, 34
mapping, 37
sequence, 37
set, 30
totally, 170

Brouwer's Fixed Point theorem, 205

Cantor's Intersection theorem, 90,186
mapping, 132
theorem, 245
Ternary Set, 85,221

cardinal number, 245
Cartesian product, 242

Cauchy, sequence, 48
series, 55

Cauchy-Schwarz inequality, 4,13

classical uniform convergence
theorems, 116,139,150

closed, graph, 135,156

set, 69
in a subspace, 86
in R, 221

closure, 74
cluster point, 66

compact, ball cover, 172
relatively, 179
sequentially, 161
topologically, 226
operator, 179

Compactness preserving property, 237
complement, 240

complete, 50

completion, 65,159

complex function, 241

Complex Stone-Weierstrass
theorem, 197

composite mapping, 242
Connectedness property of R, 237

continuous, linear mapping, 138
mapping, 114
sequential characterisa-
tion, 116
inverse image charac-
terisation, 125
uniformly, 126,184

contraction mapping, 92,106

convergence, absolute, 55
co-ordinatewise, 39
of sequences, 37
of series, 54
pointwise, 42

convex, set, 26
function, 134
hull, 180
co-ordinate, projection, 243
spaces, 12

coset, 144,249
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countable, 245
base, 228
local base, 227

countably infinite, 245
cover, 172

decreasing sequence of sets, 90

de Morgan's theorem, 240

dense, 77

density of properties of R, 236

derived set, 69

diagonal sequence, 204
diameter, 31

differential equations, 100
dimension, 247

Dini's theorem, 186

discrete metric, 2

distance, between a point and

a set, 32
between sets, 33

domain, 241

e-net, 170
Elliptical norm, 16

equicontinuous, 200
uniformly, 200

equivalence, numerical, 245
relation, 244

equivalent, metrics, 46
norms, 46

Euclidean, metric, 3
norm, 3
n-space, 3,39

even functions, 134

extension of a mapping, 242

of a uniformly continuous

mapping, 128

extreme point, 89

factor space, 249
finite set, 245

finite dimensional spaces, 40,46,51,
72,79,141,147,163,168,171,181,
233,247,248

finite rank operator, 179

fixed point, 91
theorems, 92,181,205

Fourier series, 57,63
Fréchet metric, 34

Fredholm integral equations, 103
operator, 156,212

function, 241
complex, 241
real, 241
spaces, 12

functional, 248

Fundamental theorem of calculus, 239

Gauss-Seidel iteration, 99

graph, closed, 135,156
of mapping, 117,243

Hamel basis, 247

Heine's theorem, 184,237
Hilbert cube, 176

Hilbert sequence space, 8
Holder inequality, 9
homeomorphic, 124
homeomorphism, 124,125,225
homomorphism, 247

identity mapping, 144,242

image, 241
properties of, 241

Implicit Function theorem, 108

infinite set, 245
countably, 245

integral equations, 103
interior, 223
interior point, 223

intersection, 240
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inverse image, 241
properties of, 241
mapping, 242

isolated point, 68
isometric, 124

isomorphism, 148
isometrically isomorphic, 149
isometry, 124

isomorphism, 248
Jacobi iteration, 99

kernel, of a mapping, 123,143,
233,248

of an integral operator,
103,105

lattice, 194

limit, co-ordinatewise, 42
of a mapping, 121
of a sequence, 37
pointwise, 42

linear, combination, 247
functional, 248
equations, 96
homeomorphism, 146
mapping, 248
operator, 248
space, 246
subspace, 247

linearly independent, 247
Lipschitz condition, 93,100,126
Local compactness of R, 236

mapping, 241
Mean Value theorem, 237
mean square norm, 13

metric, 1
equivalent, 46
generated by a norm, 3,13
subspace, 7
topology, 217
base for, 218

Monotone Convergence theorem, 236

255.

neighbourhood, 223
Newton's method, 96
non-linear equations, 109

norm, 2
equivalent, 46
topology, 217
base for, 218

normal, 230

normed algebra, 88
linear subspace, 7

numerical equivalence, 245

one-to-one, 241
onto, 241

open, ball, 21
set, 214
in a subspace, 232
inR, 217

operator, linear, 248

partition, 238,244
Peano's theorem, 205
perfect set, 85

Picard iteration, 101
Picard's theorem, 100
polygonal functions, 66

polynomials, 60,188
trigonometric, 199

positive, 235
strictly, 235

Post Office metric, 17

product, 242
metric, 19
norm, 19
space, 19,135,158,249
topology, 234

projection mapping, 119,243
proper subset, 240

quotient mapping, 159,234
space, 15,249
topology, 234
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Radar Screen metric, 17 Stone's Approximation theorem, 195
radius, 21 Stone-Weierstrass theorem, 196

complex, 197
subalgebra, 195,250

subcover, 172

range of a mapping, 241
real function, 241

reflection mapping, 91

reflexivity, 244 submultiplicative, 88

relation, 244 subsequence, 37

equivalence, 244 subset, 240

relative metric, 7 subspace, metric, 7

restriction of a mapping, 242 normed linear, 7

Riemann integrable functionms, Supremum Axiom, 236

73,238 supremum norm, 6

sums, 238 symmetric, 26

Riemann's condition, 239

Riesz lemma, 164

1]
theorem, 165 Taylor's theorem, 238

; ; i i i 14
rotation mapping, 91,149 topological isomorphism, 146

rotund, 154,169
ruler function, 119

topologically isomorphic, 146

topology, base for, 218
metric, 217

norm, 217
Schauder basis, 64 totally bounded, 170
Schauder's Fixed Point theorem, transitivity, 244

205

semi-metric, 14

translation mapping, 124

triangle inequality, 1,2
semi-norm, 14,26

separable, 78,176,193,198,228

separation properties, 229

trigonometrical polynomial, 199

truncation mapping, 153

sequence, 36 R R

spaces, 12 ultrametric inequality, 35,231
sequentially compact, 12 uncountable, 245
uniform convergence, 44

series, 54
norm, 6

absolutely convergent, 55
Cauchy, 55 uniformly continuous, 126,184
convergent, 54
Fourier, 57,63
Taylor, 63,238 Unitary, metric, 3
norm, 3

n-space, 3

union, 240

shift operator, 153

span, 247 unit ball, 22
sphere, 21 sphere, 24
unit, 22

Urysohn property, 230
step function, 126,237
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vector space, 246

Volterra integral equations, 105
operator, 156,212

Weierstrass Approximation theorem, 188
for trigonometric
polynomials, 199
M-test, 57

Zero Bias metric, 17
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