Cambridge University Press

978-0-521-09530-3 - Normal Topological Spaces
Richard A. Alo and Harvey L. Shapiro

Index

More information

Index

Indexing of individuals is for cited theorems only. Additional information
regarding individuals may be obtained from the Guide above.

No-collectionwise normal, see
y-collectionwise normal space
if and only if, 10

c-ombedded, 219
if and only if, 222
C*.embedded, 20

Re.paracompact, 8
a-projection map, 14

absolute neighborhood retract, 85
absolute retract, 85

absolutely homogeneous, 29
absolutely P-embedded, 183
almost C-embedded, 203
almost compact, 183

almost P-embedded, 203
almost PY-embedded, 203

Al6 and Shapiro, 251, 252, 258
arbitrarily small sets, 149
Arens, 169, 185

Axiom of choice, 5

vs. €*, 202
vs. T-embedded, 208
vs. z-embedded, 79
if and only if, 58, 231
c*-embedded, 219
cardinality of a set, 2
Cauchy & -filter, 149
ch-space, 248
if and only if, 250, 255
CCM subspace, 226
Cech compactification, see Stone—
Cech compactification
chain, 5
circled extension, 18
circled subset, 17
Banach space, 161 closed under closed continuous
base image, 262
discriminating, 49 closed under countable unions
normal, 42 (intersections), 41

¥ -filter, 43 closed under domination, 262
Z -filter generated by, 43 closed under finite unions
Bing, 190 (intersections), 41

Bing’s space, 100ff, 257, 280
Blair, R. L., 78, 79, 80
bounded above, 5 closure preserving, 3
bounded below, 5 cluster point of Z-filter, 48,
Bourbaki filter, 42 53
Burke, 272 cofinality, 105
collection of sets, 1
closed under countable unions
(intersections), 41
closed under finite unions
(intersections), 41
complement generated, 59
delta, 59

[301]

closure, 2
realclosure, 62

Ceder, 266

C-embedded, 20
vs. C*-embedded, 74
vs ¥, 201
vs. PM.embedded, 186
vs. z-embedded, 79
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collection of sets (cont.)
disjunctive, 42
normal, 42 .
collectionwise normal space, 7
if and only if, 15, 27, 136, 217,
238, 239
compact open topology, 239
compact space, 8
if and only if, 15, 46, 65
compactification
one point, 15
Stone-Cech, 57
Wallman—Frink, 56
compatible with a topology,
semimetric, 267
complement of a subset, 2
complete uniform space, 149
completely regular, 7
if and only if uniformizable, 148
completely separated subsets, 70
completion of uniform space, 149
continuous function, 19ff
ultimately constant, 95
uniformly constant, 38
continuous uniformity, 36
convex envelope, 17
convex extension, 17
convex hull, 17
cosmic space, 262
countable intersection property, 6
countably compact, 8
vs. pseudocompact, 21
if and only if, 16
countably paracompact, 8
if and only if, 252, 254, 257, 258,
259
countably productive class, 261
cover, normal sequence, see normal
sequence of covers
cover of a set, 3
co-Z set, 41
cozero-set, 20
is z-embedded, 81
Creede, 267
cushioned refinement, 252
if and only if, 263

8-normal, 254

S-normally separated, 254
A-refinement, 11

dF, 25

d=, 25

d-dense subset, 88

Index

d-discrete family, 31
delta collection of subsets, 59
complement generated, 59
developable space, 264
diagonal of X, 33
all neighborhoods of, 90
directed cover, 258
discrete collection, 3
d-, 31
if and only if, 4
y-uniformly, 134
uniformly, 134
discriminating base, 49
disjunctive collection, 42
dominated by collection of subsets,
space, 261
Dowker, 251, 252

E, 1

entourage, 33
symmetric, 33

expandable, 256

expansion, 6

extends continuously to X relative
to Y, function, 226

F_-screenable, 256
F,-set, 3
family of sets, 1

fixed, 46

free, 46

similar, 118
filter base, Z, 43
filter generated by base, 43
finite intersection property, 6
finite order, 6
finite with respect to a cover, 134
fixed point property, 85
Fréchet space, 161
Frink Theorem, 57

y-collectionwise normal space, 7
vs., P”-embedded, 189
if and only if, 216
y-expandable, 256
y-normal, 254
y-paracompact, 8
y-separable pseudometric, 89
y-separable uniformity, 215
y-uniformly discrete, 134
vy-uniformly embedded, 211
y-uniformly locally finite, 134
(y, M)-valued function, 226
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Gs-set, 3, 254

Gantner, 213

generalized £ -set, 80
vs. z-embedded, 83

Hausdorff space, 7

Heath, 275, 276, 277, 278

hemicompact, 234

Henriksen, 81

hereditarily collectionwise normal, 7

hereditarily normal, 7

hereditary class, 261

hereditary property, 91

Hewitt—Nachbin realcompletion, 64
characterization of, 225, 231

Hodel, 276, 277

homogeneous function, non-
negatively, 30

index set, 1

interior, 2

intersection cover, 13
intrinsic topology, 16
Iseki, 252

Ishii, 251

Ishikawa, 258
isomorphism, uniform, 38

Johnson, 81

k-semistratifiable space, 268
k-semistratification, 268
Katétov space, 98ff

Katétov theorem, 119, 135, 136
Krajewski, 258

A-space, 98ff, 212
LCTV space, 226
Lebesgue cover, 28
Lebesgue’s lemma, 28
limit point of a Z-filter base, 48
limit point of a Z-filter on X, 53
Lindelsf, 8
vs. realcomplete, 61
vs. z-embedded, 81
if and only if, 60
line segment, 17
linear topological space, 17
locally convex, 30
locally convex topology, 30
locally bounded, 248
locally compact, 8, 15
locally convex linear space, 30

303

locally convex topology, 30
locally finite, 3
if and only if, 4
lower bound, 5
Lutzer, 268, 277, 278

M-space, 262

M*.-space, 272

M,-space, 263

M y-space, 263

M -valued function, 226

Mack, 258

Mansfield, 251, 252

meaximal element, 5

measurable cardinal number, 68

measure, {0, 1}-valued, 68
fixed, 69
free, 69

metric, 24

Michael, 273, 275

minimal element, 5

Minkowski functional, 30

monotonically normal, 277

Moore plane (Niemytzki plane),
91, 280

Morita theorems, 116, 119, 122, 128,
258, 259, 271

N (positive integers), 1
n-refinement, 86
Nachbin, realcompletion, see
Hewitt—Nachbin realcompletion
Nagami, 86ff
Nagata, 269, 271, 273, 275
Nagata space, 277
neighborhood % -filter, 50
network, 262
Niemytzki plane, 91, 280
non-measurable cardinal, vs.
P-embedded, 187
norm, 29
normal base, 42
strong delta normal base, 59
normal cover, 11
vs. countable cozero-set cover, 127
vs. uniform cover, 156
if and only if, 122
normal sequence of covers, 11
association with a pseudometric, 88
normal Space, 7
vs. PS"-embedded, 201
if and only if, 9, 10, 30ff, 75,
82, 84, 224

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521095303
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-09530-3 - Normal Topological Spaces
Richard A. Alo and Harvey L. Shapiro

Index

More information

304 Index

(%), 551f product topology, see Tychonoff
Okuyama, 269, 274 product topology
one-point compactification, 15 product uniformity, 39
open interval, 16 productive property, 91
ordinal numbers, spaces of, 94ff projective limit topology, 15
cofinal, 105 pseudocompact, 21
regular, 105 vs, countably compact, 21
singular, 105 if and only if, 65, 192
pseudometric, 24
P-gspace, 197 associated with continuous
p-space, 262 funection, 143
P-embedded, 164 associated with normal sequence,
vs. almost, P-embedded, 203 88
vs. collectionwise normal, 189 completion of, 151
vs., non-measurable cardinal, 187 continuous, 24
if and only if, 178, 180, 230, 233, countably compact, 27
234, 236 d-dense, 88
PY-embedded, 164 extending continuous, 164
vs. almost P-embedded, 203 y-separable, 89
vs. C-embedded, 187 paracompact, 27
vs. y-collectionwise normal, 189 totally bounded, 89
if and only if, 173, 176, 182, 227 uniformity, 143
*.embedded, uniformly continuous, 144
vs. C-embedded, 187 if and only if, 24
vs. normal, 201 pseudonorm, 28
if and only if, 197 pseudonorm topology, 28
paracompact, 8
vs, separation axioms, 16 @Q-closure, 62
if and only if, 15, 125 quasi-perfect map, 271
partial functions associated with a
pseudometric, 226 o(Z), 60ff
partial order, 5 R (real numbers), 1
partition of unity, 20 Rt (non-negative real numbers), 1
point-finite, 21 RX, 20
locally finite, 21 radial kernel, 30
subordinate, 21 radial subset at a point, 30
perfect map, 271 real Z-filter, 60
perfectly normal, 7 realclosed, 62
if and only if, 76 realclosure, 62
point countably base, 270 realcomplete, 61
point-finite, 3 complete uniform space, 162
pointwise paracompact, 275 discrete, 69
power at most y, 3 Lindelof, 61
power less than y, 3 Tychonoff product, 67
power set of X, 1 if and only if, 62, 63, 154
precompact uniformly realcompletion, 61
embedded, 219 Hewitt—-Nachbin, 64
precompact uniformity, 219 refinement, 5
preorder, 5 n, 86
prerealcomplete uniformity, 219 regular closed subset, 2
prerealcomplete uniformly embedded, regular Gg-set, 254
219 regular open subset, 2
prime Z-filter, 45 regular Sy-set, 253
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regular space, 7

retraction, 85

ring of sets, 41
normal, 42

Rudin’s space, 105

o-closed class, 262
o-cushioned pair base, 263
o-cushioned refinement, 252
o-discrete, 3
o-discrete network, 262
o-locally finite, 3
o-locally finite network, 262
o-paracompact, 256
o-point-finite, 3
o-space, 262
Z-products, 101, 212
2-space, 273, 274
S#.space, 274
Z*-gpace, 274
Sy‘set, 2563
S-separated subsets, 77

vs. z-embedded, 78
saturated uniform space, 155
screen, §

strong, 6
semicontinuous

upper and lower, 23

if and only if, 28
semimetric, 267
semimetrizable, 267
semistratifiable, 266
semistratification, 266
sets, small of order U, 149
Shapiro, 251
Shirota theorem, 162
similar covers, 118
simultaneous extension exercise, 185
Siwiece, 269, 271, 272
Slaughter, 276
Smirnov Theorem, 84
Sorgenfrey line, 93ff, 61, 278, 280
Sorgenfrey plane, 93ff, 61
star of A with respect to %, 10
star-finite, 11
star-refinement, 11
Stone theorems, 117, 122
Stone-Cech compactification, 57

characterization, 225, 232
stratifiable space, 263, 267
stratification, 266
strong delta normal base, 59
strong screen, 6

305

strongly C-embedded, 246

vs. countably paracompact, 246
strongly P-embedded, 245
strongly countably paracompact,

260
strongly normal, 245

vs. strongly P-embedded, 247
subadditive function, 29
subordinate partition of unity, 21
subparacompact, 255
symmetric subset, 33
system of generators for

Z filter, 44

T-embedded, 205
vs. C*-embedded, 208

T;-space, 7

Tamano, 251, 259

topological space, 1

topology induced by a family of
maps, 15

totally bounded, pseudometric, 89

totally disconnected, 15

totally ordered set, 5

trace of a cover, 2

translate, 17

Tukey theorems, 12

Tychonoff plank, 97ff, 247, 249

Tychonoff product topology, 14
realcomplete, 67

Tychonoff space, 7

u-embedded, 211
uy-embedded, 211
uniform cover, 156
associated with an entourage, 156
vs. normal eovers, 156
uniform d-sphere, 143
uniform isomorphism, 38
uniform space, 33
vs. P-embedded, 180
all neighborhoods of the diagonal
90
base for, 34; if and only if 34
coarsest, 34
compact, 149
complete, 149
completion, 149ff
finest, 34
Hausdorff, 33; if and only if, 37
precompact, 219
prerealcomplete, 219
product of, 39
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uniform space (cont.)
saturated, 155
subbase for, 34; if and only if,
35
subspace, 40
topology for, 356
see also uniformity
uniform structure, 33
see also uniformity and uniform
space
uniformity, 33
admissible, 36
admits the. 36
€, C*, Uy Urp, %, 147
continuous uniformity, 36
finest, 34
y-separable, 215
y-uniformity, 147
generated by #, 143
generated by collection of
continuous functions, 143
Hausdorff uniformity, 33
on X induced by a family, 39
precompact, 219
prerealcomplete, 219
product, 38
pseudometric, 143
T-, 147
universal, 147
relative uniformity, 40
see also uniform space
uniformizable, 36
if and only if completely regular,
148
uniformly continuous function, 38
if and only if, 38
pseudometric, 144
uniformly discrete, 134
v-, 134
uniformly embedded, 211
uniformly equivalent funetion, 38
uniformly locally finite, 134
if and only if, 135
upper bound, 5
Urysohn’s extension theorem, 73
Urysohn Theorem, 72

Index

vector topology, 17

w-star space, 265

wA-space, 272

Wallman-Frink compactification,
56

weak cb-space, 248
if and only if, 249, 255

weakly Cauchy filter, 259

weakly d-normally separated, 254

well-ordered set, 5

Z -filter, 42
base, 43
cluster point of, 48, 53
converges, 48, 54
generated by a base, 43
is a Z-.ultrafilter, 45
is fixed, 46
is free, 46
limit point of, 48, 53
neighborhood, 50
point, 47
prime, 45
real, 60
system of generators for, 44

Z -ultrafilter, 44
if and only if, 45
Z(X), 42
Zw, b5
z-embedded, 77
vs. C-embedded, 79
vs. O*-embedded, 79
vs. S-separated, 78
vs. cozero-set, 81
vs. generalized F,, 83
vs. Lindelsf, 81
vs. normal, 82, 84
vs. retract, 82
if and only if, 78, 194
Zenor, 277, 278
Zermelo’s theorem, 5
zero-dimensional, 8
zero-set, 20
Zorn’s lemma, 5
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