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the Areopagite (Dionysius), 31-34, 41t
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and the apeiron, 9, 21, 21n7
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the Archytas argument in, 170
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Augustine, Saint, 27-28, 27n59, 36, 211, 260,
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forced failure of, 102-3, 106
and God, 235n2
and the HOD class, 101-2
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in Kunen’s proof, 99
necessity of, 95-96
and regular cardinals, 116
Russell’s illustration of, 77-78
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and transfinite cardinals, 2
and the universe of sets, 100
and Z set theories, 66-67, 77-78, 100, 132
Axiom of Constructibility, 112
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Ax-Kochen theorem, 70
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Banach-Tarski paradox, 67. See also Tarski,
Alfred
Barth, Karl, 42, 270
baryons, 187, 198-99, 199n14
Basic axiom (B), 131-32, 13740, 143, 145-48,
150-56, 158-64
b-boundary, 222-24
being. See en; the One
Berkeley, George, 62
Bersanelli, Marco, 5-7, 12, 14-15, 193-214
better than (system), 4, 130-31, 137-39, 163.
See also much better than (MBT) system
Big Bang
as cosmological model, 177-78
and FLRW, 177
and infinite time, 6
and infinity, 7
and inflationary cosmology, 178-80, 185,
196
vs. Judeo-Christian traditions, 211
singularities in, 219-20
universality of, 225
Big Crunch singularity, 220
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287
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Boltzmann brain paradox, 188, 200-201
Bolzano, Bernard, 13, 38-39, 39n106, 42n112,
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Bombieri, Enrico, 2, 9, 55-74
Bondi, Hermann, 178, 200n17
Bosshardt, B., 222
Brouwer, Luitzen, 66, 81
bubble models, 7, 179-88, 179f, 181f, 182f,
186f
Burali-Forti paradox, 66, 282-83n22
Buridan, John, 32
busy beaver problem, 71-74

Cantor, Georg. See also the Absolute; alephs;
continuum hypothesis; infinite sets;
reflection principle; Russell, Robert John;
the transfinite; transfinite numbers;
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antinomies in, 40-42
on the apeiron, 9
biographical sketch, 279-80
Cantor dust, 186n7
cardinalities of, 250
on cardinal vs. ordinal numbers, 10
and Christian theology, 227
diagonal argument of, 2, 77
on the fear of infinity, 4
on God, 41, 41t, 47, 282-83n22
and infinite cardinals theory, 248
infinity concept rationalized by, 227
infinity levels, 47, 77
limits and bounds in, 236
on mathematical infinity, 12, 61, 65-68, 77,
193n1
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and Nicholas of Cusa, 39
ordinal number theory of, 248
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and set theory, 1-2, 10, 47, 77-78, 279-81
and the On, 248n9
Cappadocian Fathers, 27, 226
cardinality, 2, 10, 4041, 61, 66, 77, 242, 281,
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cardinal numbers, 10, 4041, 248, 280, 282. See
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Cauchy, Augustin-Louis, 64
causal set theory, 168-69
Cavalieri, Bonaventura, 62
Cesaro, Ernesto, 64
CH. See Cantor, Georg; continuum hypothesis
the Christian infinite, 260-74
Christian metaphysics, 257, 271
Christian theology. See also God; God and
infinity; Judeo-Christian tradition
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vs. Aristotle’s metaphysics, 23
Cantor’s contribution to, 227
Creator vs. creation in, 212
God vs. potentiality in, 243
and Greek metaphysics, 47, 283
and Hegel, 272
and infinity, 226, 293
limits and bounds in, 253
and mathematical infinity, 253
Christological/Trinitarian debates, 28
chronos (earthly, passing time), 25
Clement of Alexandria, 27
CMB. See cosmic microwave background
coding of information into time, 119
Cohen, Paul

axiom of choice failure forced by, 102-3, 106
and Axiom of Constructibility, 112
and axiom of infinity hierarchies, 95
Ax-Kochen theorem proved by, 70
on continuum hypothesis, 281n19
and large cardinal axioms, 117
mathematical logic advanced by, 79
on ZF vs. AC, 67
onZF vs.CH, 3
coincidentia oppositorum (coincidents of
opposites), 35-38, 37n100, 41t, 269,
291-92
Coleman, Sidney, 180
combinatorics, 60, 60-62, 74, 116
compactification, 220
completeness theorem (Godel), 47, 83, 109, 124,
146. See also incompleteness theorems
computer science/technology, 2, 4, 60, 65,
70-72, 74, 94, 168
concept calculus. See also better than (system);
much better than (MBT) system
Basic axiom (B), 131-32, 137-40, 143,
145-48, 150-56, 158-64
concept amplification in, 137
defined, 130
Diverse Exactness axiom (DE), 131-32,
137-39, 143, 149, 163
interpretation in, 132-37
Lemma mathematics in, 135-36, 143-63
overviews, 4, 130-64
Peano arithmetic in, 134-36, 140-42, 164
range of things in, 137-38, 163
STAR axiom in, 163
startling observations, 136-37
Strong Diverse Exactness axiom (SDE), 131,
138-40, 145, 148-51, 159, 161-64
Strong Unlimited Improvement axiom (SUI),
131, 138-41, 143, 146, 163-64
Super Strong Diverse Exactness axiom
(SSDE), 131, 13840, 143, 145-48, 163
Unlimited Improvement axiom (UI), 131-32,
137-40, 161-64
Very Strong Diverse Exactness axiom
(VSDE), 131, 138, 140, 143, 145-48, 163
ZFC system in, 132
ZF systems in, 131-32, 134, 138-39, 142-43,
145-46, 161, 163
Z systems in, 131-32, 135-36, 138-39,
145-48, 152, 155, 159-61
“Concept Calculus: Much Better Than”
(Friedman), 4, 12, 130-64
conformal boundaries, 224, 224n14
conformal infinity, 219-20, 222
conformal slice, 186f
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conformal transformation, 219-20, 222, 222n8,
224
continuum hypothesis (CH)(Cantor)
and the axiom of choice, 281n19
cardinalities in, 39
Cohen on, 67, 281n19
as controversial, 281
defined, 2
failures of, 14
Godel on, 2-3, 100
and infinity in set theory, 65-66
and the multiverse, 14, 102, 106, 111,
117
proof of, 279
real numbers in, 281
and ZFC, 67, 100
Conway, John, 235
Conway numbers, 236, 248, 248n9
Cook, Stephen, 73
Copernican cosmology, 195, 205
cosmic expansion, 195, 197n11, 204
cosmic microwave background (CMB), 179,
195-202, 195nn3&7, 196nn8& 10, 198f,
200n17, 213
cosmic uniformity, 194-96, 198, 204-5, 208,
225
cosmological constant (Einstein), 177n2
cosmological density parameters, 198f
“Cosmological Intimations of Infinity”
(Aguirre), 176-91. See also Infinities in
Cosmology
cosmological models. See Big Bang; Big
Crunch singularity; bubble models;
Copernican cosmology; Dante Alighieri;
double-well potential; general relativity
theory; Greek concepts of the infinite;
homogeneous and isotropic
space/spacetimes; infinitely
distant/divergent singularities; inflationary
cosmology; M-theory; perfect
cosmological principle; relativistic
cosmology; steady-state model; string
theory; superstring theory
cosmological principle, 176, 178, 194-96, 200,
204-5
cosmology. See also Infinities in Cosmology
and infinity, 7-8, 76-78, 194, 194n2, 202,
224
inflationary, 7, 178-82, 178-90, 179f, 181f,
182f, 186f, 196, 198, 225
mathematics in, 193
modern, 172, 194, 197, 205, 213-14
and physics, 131, 172
relativistic, 194n2, 218-24
Craig, William Lane, 279n13

created infinity, 291-92
curvature of space. See space curvature

Dante Alighieri, 170-72, 175, 194

DE. See Diverse Exactness axiom

Dedekind, Richard, 227, 279

Deluccia, Frank, 180

De Morgan, Augustus, 57

Dennett, Daniel, 241

derivative (secondary) divine principle, 260

Derrida, Jacques, 273

Descartes, René, 226, 226n21, 271-72, 291

de Sitter, Willem, 186, 186f

determinism vs. nondeterminism, 119-28

diagonal argument, 2, 77

Dionysius the Areopagite, 31-34, 41t

Diverse Exactness axiom (DE), 131-32,
137-39, 143, 149, 163

Divine Attributes doctrine (Pannenberg),
285-87

divine infinity, 24-25, 43n116, 226, 250,
271-73, 278n9, 290-98. See also God and
infinity

divine revelation, 276, 283, 285

divine simplicity doctrine, 237n3

divine transcendence, 264, 291, 298

doomsday paradox, 187n9

Dostoevsky, Fyodor, 205-6, 208

double-well potential, 179-81, 179f, 181f, 183

Duns Scotus, Johannes, 11n8, 32

e*o (Turing program). See Turing program e*,
o (Turing program). See Turing program ey*
Einstein, Albert. See also general relativity
theory
Archytas problem solved by, 170
cosmological constant of, 177n2
cosmological principle of, 176, 194-96
equations of, 168, 172, 177
on infinite extension of space, 170, 172
modern cosmology deriving from, 172
and pantheism, 227
and three-sphere space, 172
Eleatic school, 55
Ellis, George, 283n22
en (being), 21, 24-26. See also the One
Enayat, Ali, 134
epistemology, 31, 35-38, 41, 41t, 253n11, 258,
295
Erdos, Paul, 60, 74
eros as philosophical self-transcendence, 24
Escher, M. C., 8, 203, 207
Euclid, 23, 57n2
Euclidean geometry, 23, 32, 56-57, 59, 69, 76,
169-70, 200, 213
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Euclidean space, 5, 177, 197-98, 200, 202-3,
214

Eudoxos of Knidos, 22-23

Euler, Leonhard, 59n4, 62-64

Eunomian controversy/Eunomius, 28-30,
28n62, 266, 278

everlasting/eternal inflation, 180, 183, 185,
187-88, 190-91

ex nihilo (out of nothing) concept, 236, 238,
252,267, 288, 294-95

exponentiation, 82, 84-85, 280

extenders (Inner Model Program), 11315

fear of infinity, 4-5, 76
Fermat, Pierre de, 56, 62, 96
Fichte, Johann Gottlieb, 272
finite set theory, 92-96
finite vs. infinite number of states, 7, 188-91
finitism
in Aristotle, 22-23, 64, 73-74
Cauchy and, 64
and God, 22-23, 249-50, 253, 272, 274
and language, 243
in mathematics, 83
Nelson advocating, 5
in Peano arithmetic, 60-61
and potential infinity, 22t
and P vs. NP, 73-74
serial, 297
and set theory, 94
First Vatican Council, 226
FLRW. See
Friedmann-Lemaitre-Robinson-Walker
metric

fluctuations, 7, 179-80, 183, 188-90, 189n11,

196n10, 198, 200-203
four-dimensional space, 68, 197n12, 244
Fourth Lateran Council, 265
Fraenkel, Abraham, 77
frame bundles, 222
Frege, Gottlob, 66, 77, 139
Friedman, Harvey M., 4, 12, 121, 123-24,

130-64
Friedman isomorphism theorem, 121-24

Friedmann-Lemaitre-Robinson-Walker (FLWR)
metric, 176-78, 181, 183, 196-97, 201-3,

222
Friedmann singularities, 223
Friedrich, Caspar David, 208
friends and strangers theorem, 60-61, 61f

Galileo Galilei, 9, 37-39, 278n12, 279-80
Gamow, George, 55, 65-66, 74

Gardner, Martin, 57

Gauss, Carl Friedrich, 39, 279

Gaussian perturbations, 179
general relativity theory (GR) (Einstein)
curvature of space in, 38, 69
failure of, 196n10
and FLRW, 176
gravity theories in, 223-24
and homogeneous and isotropic space, 178n3,
196
and infinity, 176, 194
and light propagation, 220-21
points at infinity in, 219
and quantum theory, 168
spacetime in, 8, 168, 176, 219-22, 224
success of, 168
vs. theology, 251
generic multiverse, 3, 102-12
Gentzen, Gerhard, 38, 47, 79
geodesics, 8, 219-22, 222n9
Geroch, Robert, 222
God. See also divine infinity; God and infinity
as the Absolute, 9, 11
as Absolute Mystery, 275-76, 283
and actual infinity, 29-30, 32-33, 285, 288
alienation from, 45
arguments for existence of, 250
Aristotle’s views of, 22-23, 42
as axiom of choice, 235n2
Cantor on, 31, 41, 47, 282-83n22
as Creator, 7, 11-12, 211, 283n22, 295
Dionysius the Areopagite on, 34
Eunomius on, 28
and finitism, 22-23, 249-50, 253, 272, 274
as Great Designer, 7, 228
vs. Greek metaphysics, 47
Gregory of Nyssa on, 11-12, 28-31
as incomprehensible, 275-76, 283, 285,
298
as infinite perfection, 290
and the Logos, 12
and the multiverse, 7
ontological infinity of, 37
Origenes on, 27
Pannenberg on, 285-87
Plato on, 277
and positive infinity, 12, 293
as potential infinity, 9
predicates/properties of, 42, 23648, 252,
275-76, 278, 285-87
as present vs. transcendent, 8
and Pseudo-Dionysius, 296-97
R. J. Russell on, 11
simplicity of, 293-94
sparse theories of, 237-39
transcendence of, 8, 23, 212, 228, 263-72,
292, 297-98
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God and infinity. See also divine infinity
and Absolute infinity, 285, 288, 294, 296
in apophatic theology, 42
Aquinas on, 32-33
Aristotle on, 23, 42
Augustine on, 27
and the axiom of choice, 235n2
and the Bible, 27
Cantor on, 31, 47
in Christian theology, 26n55, 27, 226-28,
278

Dionysius the Areopagite on, 31-32, 34-35

Duns Scotus on, 32

and the Enlightenment, 47

and Gentzen, 47

vs. God as finite, 250-51, 286

vs. God as good, 13

and God’s incomprehensibility, 283

vs. Greek metaphysics, 47

Gregory of Nyssa on, 34, 265-67, 278,
290-91, 294

Hart on, 12

intuitive/ecstatic grasp of, 19

in the Judeo-Christian traditions, 210-11

Nicholas of Cusa on, 31, 33-36

Origenes on, 27

overviews, 233-52, 244-48

and Philo, 24

and the physical universe, 210

Plotinus on, 24-27, 26n55, 31

and potential infinity, 9

predication of, 295

relating to, 31-34

Tillich on, 4647

“God and Infinity: Directions for Future
Research” (Oppy), 10, 233-53
“God and Infinity: Theoretical Insights from

Cantor’s Mathematics” (R. J. Russell), 10,
275-89

Godel, Kurt
and CH, 67, 100
completeness theorem of, 83, 109, 124
fixed numbering of, 124, 126
and Friedman’s isomorphism theorem,

123-24
vs. Hilbert, 47
HOD class originating with, 101
incompleteness theorems of, 61, 81, 90, 134
on infinite sets, 14, 38
limitative theorems of, 242n5
and mathematic syntax, 79
and Turing program e, 121
and ZFC,, 92-93
ZFC axiom validation by, 100

on ZF vs. CH, 2-3
Godel-Bernays class-set theory, 10
Gogh, Vincent van, 208
Gold, Thomas, 178, 200n17
granularity of space, 169
Grassmann, Hermann, 45, 275
gravitation waves, 196
gravity. See general relativity theory; loop
quantum gravity; quantum gravity
Greek concepts of the infinite, 9, 19-47, 266,
277. See also specific philosphers
Gregory of Nyssa
on actual infinity, 28-31
on God, 11-12, 28-31
on God and infinity, 34, 265-67, 278,
290-91, 294
on infinity, 9
and levels of infinity, 41t
vs. Plotinus, 31
Grim, Patrick, 244
Grothendieck’s universes, 67
Guth, Alan, 179

Hamiltonian states, 188

Harrington, Leo. See Paris-Harrington riddle

Harrison-Zel’dovich scale-invariant spectrum,
203

Hart, David Bentley, 12-13, 255-74, 277,
27704, 290-98

Hausdorff spaces, 108

hedge effect, 14, 208-10

Hegel, Georg, Wilhelm, 42n111, 43n114, 262,
272-73, 285-88, 291

Heidegger, Martin, 256, 269-70, 273-74, 291

Heller, Michael, 6-8, 218-28

Hermite, Charles, 67

hierarchy of infinities, 183

Hilbert, David, 19, 41n109, 47, 66, 79-81, 281

Hilbert space, 7, 69

HOD class/set, 101-2, 107, 109, 116

HOD conjecture (Woodin), 109, 116

homogeneous and isotropic space/spacetime,
176-77, 178n3, 181, 183, 202

Hopper, Edward, 209, 209f

Hoyle, Fred, 178, 200n17

Hubble Space Telescope (HST), 195, 199n16

human dignity and the infinite, 12

human nature and infinity, 204—14

Hume, David, 62

inaccessibility of the infinite, 6, 55, 190, 196,
219

incompleteness theorems (Godel), 60n3, 61, 81,
83, 90, 134. See also completeness theorem
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indeterminacy, 12, 255-57, 259, 273-74,
290-91, 297
indiscernibility principle, 226
individualization principle, 226
induction
in Lemma arithmetic, 149, 155, 161
ordinals defined by, 89, 100
and P, 134
and Peano arithmetic, 81-83
theorems proved by, 78
transfinite, 38, 47, 61, 97, 144
infinite cardinal numbers, 66, 248—49
infinite divisibility of space, 167-70
infinite extension of physical space, 167, 170-72
infinitely distant/divergent singularities, 78,
219-21, 224, 226-27, 234
infinite sets
and Aristotle, 183
arithmetic rules for, 38n102
bigger vs. smaller in, 37-39
Cantor on, 38n102
the common vs. the rare in, 200
contradictions in, 77
and finite sets, 279-82
Galileo on, 279
Godel on, 14, 38
and infinity, 39-40, 178
mathematics applied to, 280-82
as objectively existing objects, 14
in the realm of the infinite, 100, 103—4
real numbers in, 226
reflection principle in, 14
and repetition, 6, 11
of states, 190
as transfinite cardinals, 2
and ZF axiom six, 67
ZF theory of, 2
infinite space. See also infinite divisibility of
space; physical universe
Aristotle on, 22
center absent from, 195
vs. finite space, 67, 194-95
inaccessibility of, 6, 190, 196, 219
infinite replication in, 225-26
and infinite time, 183
mathematical models of, 7678
Nicholas of Cusa on, 38
and physical infinity, 194-96
and physical space, 5-8, 170-72
questions regarding, 218
as structureless, 195
infinite time, 67, 61, 120, 176, 183, 219
infinite time of inflation, 180-82, 181f, 185-86,
186f

“Infinities and the Nostalgia of the Stars”
(Bersanelli), 193-214

“Infinities in Cosmology” (Heller), 218-28

infinities of the small, 8, 167-74, 177, 196n10

infinity as a metaphysical concept, 255-57

“Infinity as a Transformative Concept in
Science and Technology” (Achtner), 19—47

infinity as negative, 13, 32, 55, 234, 255,
277-78, 283, 291, 295-98

infinity as positive, 9, 12, 21, 267, 269-72, 278,
278n9, 298

infinity contexts, 1-15

infinity definitions, 233-34

infinity in physics overview, 167-75

infinity of universes, 224-26

inflationary cosmology, 7, 178-90, 179f, 181f,
182f, 186f, 196, 198, 225

inflationary multiverse, 184—-88, 190-91,
196

Inner Model Program (Woodin), 3, 112-14,
116-17

intelligent design, 225, 228, 251n10

Interpretation Hierarchy, 137

interpretation power in concept calculus,
132-37

isotropic space/spacetimes. See homogeneous
and isotropic space/spacetimes

Jewish religious traditions, 23, 211-13, 211-14,
260. See also Philo of Alexandria

John of Damascus, 31, 31n69, 33

John of the Cross, Saint, 226

Judeo-Christian tradition, 194, 210-14. See also
Christian theology

Kaku, Michio, 8

Kant, Immanuel, 39, 43-44, 272, 291

Kaye, Richard, 134

Kierkegaard, Sgren, 42, 43n114, 45-46, 46f
Kronecker, Leopold, 280

Kronheimer, E. H., 223

Kunen, Kenneth, 98-99

large cardinal axioms, 3, 67, 91, 97-104, 106,
110-17, 163

last scattering surface, 196

Leibniz, Gottfried Wilhelm, 39, 58, 62, 226,
274,279

Lemma mathematics, 143-63

Leopardi, Giacomo, 206, 208-9

Lessing, Gotthold Ephriam, 59

Lewis, A. C., 45n125, 235n2

lightlike geodesics/infinities, 219-22

light speed, 7, 178, 180-83, 182f, 196
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limits and bounds, 10, 235-36, 24142, 244-47,

246n6, 251, 253

Lindemann, Carl von, 57

Livio, Mario, 204

Locke, John, 227

Logos (Christian), 12, 260-66

logos (logical calculation and thought), 25-26

loop quantum gravity (loop gravity), 168-69,
173

love as infinity, 15, 207n22

luxuriant theories of God, 239

Mach’s principle, 177, 177n1
Mandean religion, 23
Mandelbrot, Benoit, 186n7
mathematical infinity
Aquinas on, 33
Cantor on, 12, 61, 65-68, 77, 193n1
and Christian theology, 253
and Dionysus the Areopagite, 33
early history of, 21-23
and human evolution, 204
and infinitely distant/divergent singularities,
224
vs. metaphysical infinity, 12
and Nicholas of Cusa, 227
vs. ontological infinity, 255
overviews, 1-5, 55-74, 76-85, 87-118
and relativistic cosmology, 218
vs. religious and scientific views, 19-21, 47
Russell (J. R.), 276-82
and Schleiermacher, 4445, 45n125
and set theory, 65-67, 69-70, 94
symbolic illustration of, 36-38
and theology, 251-52
“The Mathematical Infinity” (Bombieri), 55-74
mathematical vs. commonsense concepts,
130-31
mathematics and theology, 276-89
mathematics threatened with collapse, 76-85
Maximus the Confessor, 264-66
MBT system. See much better than (MBT)
system
Meister Eckhart, 226, 291, 297
metaphysical infinity, 12, 193-94, 207-10, 214,
256-57, 270-71. See also “Notes on the
Concept of the Infinite in the History of
Western Metaphysics”
metaphysical pathos, 262
Meyer, Robert, 235n2
Millet, Frangois, 208
Minsky, Marvin, 72
Minucius Felix, Marcus, 27
Moore, A. W., 234

motion, 22-23, 38, 68, 255
M-theory, 225
much better than (MBT) system. See also better
than (system)
B + DE + SUI equaling, 13940, 161,
163
B + SDE + UI proved by, 140
consistency of, 4, 132
equivalent to better than system, 130
interpretation of, in ZF, 161
overview, 130-64
and SDE, 138, 140
and STAR axiom, 163
strengthened, 164
and SUI, 138
VSDE not proved by, 163
and ZF/ZFC systems, 4, 132
Miihlenberg, Ekkehard, 29
the multiverse
aesthetic considerations of, 214
and the continuum hypothesis, 14, 102, 106,
111,117
defined, 214
generic, 3, 102-12
and God, 7
vs. homo-centered universe, 204
infinite scenarios of, 204, 204—6
inflationary, 184-88, 190-91, 196, 225
laws of, 104-5, 109-11, 117
mathematical imperatives regarding, 218,
226
multiple uses of terminology, 184n6, 218n1
and pocket universes, 7
probability computation in, 225
randomness in, 225
in the realm of the infinite, 110-17
of spacetime, 6
and a spatially infinite universe, 6
theological considerations of, 224-25, 228
and the Turing program, 119-20
and ZFC set theory, 101-3
Mycielski, Jan, 95

Nancy, Jean-Luc, 273

Narlikar, Jayant, 178

Nelson, Edward, 5-6, 76-85

Neo-Platonists, 24-25, 26n55, 27. See also
Platonists

neutrinos, 196, 196n9

Newton, Isaac, 39, 58, 62, 94, 168, 176,
279

Nicene theology, 263, 265-66

Nicholas of Cusa, 9, 31, 33-39, 41t, 226-27,
269, 291, 297
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nonzero, 90, 94, 200, 203

nostalgia of the stars, 193-214

“Notes on the Concept of the Infinite in the
History of Western Metaphysics” (Hart),
255-74

nous (thinking in unity and totality), 25-26, 30,
259-61

null curvature, 202

null geodesics/surface, 220-21

null infinities, 221

Ockham’s choice, 64-65
Olber’s paradox, 177n2
Omega(On)(£2) transfinite ordinal class, 10
Omega(€2) Conjecture (Woodin), 3, 103, 105,
108-12, 117
Omega (£2)-logic, 106
On (end of a number line)(Conway), 248,
248n9
the One (being, en), 9, 12, 24-25, 27n61,
259-63, 265, 267
ontological cause of creation, 264
ontological hierarchy of beings, 24
ontological infinity, 37, 255
ontological metaphysics of the infinite,
274
ontological transcendence, 268
ontology
of the analogia entis, 270
and the analogy of being, 262
in Aristotle, 258
Christian, 37, 211, 261, 263, 268-69
of Descartes, 271
of Heidegger, 291
of Kant, 272
and levels of infinity, 41, 41n
and the Logos, 261
mathematical, 243
and meanings of infinity, 277
metaphysics of, 262
of Nicholas of Cusa, 269
in Plotinus, 26
of Przywara, 269
of Spinoza, 271
Oppy, Graham, 10, 233-52
ordinals, 10-11, 89, 93, 97-98, 100-102, 106,
113, 143-44, 164, 248. See also transfinite
ordinals; von Neumann ordinals
Origenes (Christian theologian), 27, 27n58,
266
otherness, 261, 290-92, 297

pagan thought, 256, 260
P and NP problem, 2, 73-74
Pannenberg, Wolfhart, 276, 278n9, 285-89
pantheism, 227-28, 282-83n22
Paris-Harrington riddle, 60n5, 61-62, 62f
Parmenides (Greek poet, philosopher), 21, 55,
257
“A (Partially) Skeptical Response to Hart and
Russell” (Turner), 13, 290-98
Pascal, Blaise, 19, 207
Peano arithmetic, 60n5, 61f, 78, 80-81, 134,
164
Peano axioms, 121, 161
Peano’s curve, 67-68
peiron/peras (order, clarity, certainty, the finite),
9, 19-21, 24
Penrose, Roger, 223
Penrose diagrams, 6, 8, 220, 223
Penzias, Arno, 195, 200n17
perfect cosmological principle, 200n17
perturbations, 177, 179, 195, 198-99, 2024
Peterson, Mark, 171
Philo of Alexandria, 23, 23n18, 260. See also
Jewish religious traditions
physical infinity, 2, 5, 7-9, 12, 194-95, 204,
209, 255
physical space, 14, 167, 170, 172-73, 207-8,
213
physical universe
and the 10?* sequence, 90
and coincidentia oppositorum, 38
determinism vs. nondeterminism in, 120
and infinity, 6, 205-6, 210, 212, 214
as mathematical universe, 120
and physical theory, 96
predictions regarding, 94, 96, 116
structure of, 194
and the universe of sets, 3, 1034
Planck length, 8
Planck satellite, 196n10, 199, 199n15,
203
Plato
on the apeiron, 21, 234
and the finite absolute, 4
on the finite absolute, 9
on God as demiurge, 277
on infinity, 55, 258, 277, 278n9, 291
and Plotinus, 24-25
on time, 30
Platonic metaphysics, 262, 268
Platonic realism, 282
Platonists, 77, 81, 83, 243, 252-53, 260, 262,
282-83n22, 283. See also Neo-Platonists
pleonastic fallacy, 260
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on the Absolute, 9
and actual infinity, 24-26
and the apeiron, 24
and apophatic theology, 27
and Augustine, 27
Augustine influenced by, 278
Boethius influenced by, 287
and the en, 24-26
on God and infinity, 24-27, 26n55, 31
vs. Gregory of Nyssa, 31
on infinity, 259-60
infinity, evil, and matter in, 24n29
and metaphysical pathos, 262-63
as Neo-Platonist, 24-25
on numbers, 25-27
and the One, 261-62, 265, 267
on ontological infinity, 26
and Plato, 24-25
on potential infinity, 9, 24-26
on rationality, 25-27
religious experiences of, 24n22
on time, 25
pocket universes, 7, 180-83
Poincaré dodecahedral space, 202
potential finiteness, 22, 22t
potential infinity. See also actual infinity
acceptance of, 39
and the apeiron, 9
Aristotle on, 9, 21-24, 30, 32, 35, 39, 41t, 76,
183n4, 256-58, 268, 278
bubble model and, 183n4
challenged by mathematics, 79
finitist rejection of, 249
God as, 9
and language, 243
level of, 41t
mathematical proof of, 79
Plotinus on, 9, 24-26
questioned, 30, 35
and rationality, 9, 42
“A Potential Subtlety Concerning the
Distinction between Determinism and
Nondeterminism” (Woodin), 119-28
pre-Christian thought, 255, 257-60
pre-Socratic thought, 20, 255, 257-59
primordial universe, 196-200, 198f, 202, 258
principium contradictionis (principle of
contradictions), 25657, 269
Proclus (Plotinus’s disciple), 26n55
Przywara, Erich, 12, 269-70
Pseudo-Dionysius, 34, 226, 268, 296-98
psyche (the soul), 25, 30
psychological infinities, 13-15

258,277

quanta of space, 167-70

quantification of the infinite, 35, 38, 42, 47

quantification over predicates/properties,
238-40, 242, 248-50

quantum computation, 73, 94

quantum fluctuations, 179-80, 183, 196n10, 200

quantum formation of atoms, 200-201

quantum gravity, 167-69, 172-73, 221, 223-24

quantum mechanics, 7-8, 22, 90, 94, 119, 172,
180, 246n6

quantum theory, 94, 168, 236

Rado, Tibor, 72
Ramsey numbers/theorem, 60, 60n5, 74, 135
randomness, 94, 119, 122, 184, 187, 200, 225
rationality
vs. apophatic theology, 37
of Aristotle, 21-22, 33-34
in Greek thought, 9
and infinity, 19-23, 25-32, 26n55, 34-37,
38-44, 46
and peras, 21
Plotinus on, 25-27
potential infinity, 9, 42
types of, 25-26
“The Realm of the Infinite” (Woodin), 89-117
real numbers and infinity, 6, 37, 226, 279, 281,
281n18
reflection principle (Cantor), 10-12, 60n5,
281n20, 282-84
Reinhardt, William, 98
Reinhardt cardinals, 97-102, 107-8, 115-17
relativistic cosmology, 194n2, 218-24
religious anthropology, 42—43, 47
religious experience, 24, 24n22, 26-28, 42,
44-45, 275
the religious self, 42-47, 43n114
repetition in infinity, 6, 14, 201, 207-10
rigorous mathematical proofs of infinity, 64—65
Rovelli, Carlo, 5, 8-9, 167-74
Royce, Josiah, 13
Rucker, Rudy, 1-15
Russell, Bertrand, 77, 282-83n22
Russell, Robert John, 10-11, 13, 275-88,
290-98
Russell’s paradox, 66, 77, 139

Schleiermacher, Daniel Ernst, 4245, 42n113,
43nn115-117, 45n125, 47

Schmerl, James, 134

Schmidt, Bernd, 222-23
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science and infinity overview, 19—47
Scott set, 123
Scott’s theorem, 112
SDE. See Strong Diverse Exactness axiom
Segantini, Giovanni, 208, 210
self-similarity, 67
self-transcendence, 31, 46
serial endlessness/finiteness, 297
serial interminability, 255
Set Theorists Cosmological Principle
(Woodin), 3
set theory. See also Cantor, Georg; continuum
hypothesis; infinite sets; universe of sets;
ZFC, set theory; ZFC set theory; ZF set
theory; Z set theory
axioms of, 91-92, 97-102
causal set theory, 168—-69
consistency of, 4
defined, 2, 89
finite, 92-96
Godel-Bernays class-set theory, 10, 38
and infinite entities, 13
large cardinal axioms in, 97-102
mathematical discussion of, 89
and mathematical infinity, 65-67, 69-70,
94
vs. the physical world, 3
reflection principle in, 11
skeptic’s view of, 94-97, 117
transfinite, 5, 10
Shor, Peter, 73
Sikorski, Roman, 223
Simplicius of Cilicia, 20, 170
singularities, 7-8, 185-87, 186n8, 194n2,
218-28, 267
skeptic’s view of set theory, 94-97, 117
Sloan Digital Sky Survey, 195n3
smallness. See infinities of the small
“Some Considerations on Infinity in Physics”
(Rovelli), 167-75
space. See finite space; infinite space; physical
infinity; physical space; physical universe
space curvature, 5-6, 69, 177, 197-203, 207,
213,223
spacetime(s)
b-boundary of, 222-23
in bubble theory, 181-82, 182f, 187
causal boundary of, 220, 223
conformal transformations in, 219-20
curves in, 220-23
decomposition of, 7, 181-82, 181f, 183n4,
194n2, 220-22
and FLRW, 196-97
Friedmann, 223

in general relativity theory, 8, 168, 176, 224
homogeneous and isotropic, 176-79, 181,
196
illustrations, 181f
indivisibility of, 181
and infinity, 8, 176, 214, 219-20, 224,
227
and inflationary cosmology, 182
Minkowski, 197
multiverse of, 6
mutually inaccessible, 6
in the observable universe, 205, 210
and omnipotent beings, 244
and Penrose diagrams, 220
in Planck length, 8
singularities in, 7-8, 219-23
slicing of, 183-84, 186
structure in, 180, 220-22
timelike infinities in, 220
transcended, 8, 227
two-component, 219
volume of, 188
sparse theories of God, 237-39
spatial infinity. See infinite space
speculation in physics, 96, 17375, 204, 218,
224-26
speed of light, 7, 178, 180-83, 182f, 196
Spinoza, Baruch, 39, 43, 43n116, 271
STAR axiom, 163
states
finite vs. infinite number of, 7, 176, 188-91
Hamiltonian, 188
microstates, 188, 189n11
steady-state model, 178, 185, 200n17
and the Turing machine, 70-71
steady-state model, 178, 185, 200n17
Steinhardt, Paul, 7
Steinhaus, Hugo, 95
Stoeger, Bill, 283n22
Stoic thought, 258-59
string theory, 168-69, 196n10, 225
strong cosmological principle, 196, 200, 205
Strong Diverse Exactness axiom (SDE), 131,
138-40, 145, 148-51, 159, 161-64
Strong Unlimited Improvement axiom (SUI),
131, 138-41, 143, 146, 163-64
SULI See Strong Unlimited Improvement axiom
Sunyaev-Zel’dovich effect, 201-2, 201n18
supercompact cardinals, 113-16
superexponentiation, 82, 84—85
superstring theory, 196n10, 225
Super Strong Diverse Exactness axiom (SSDE),
131, 138-40, 143, 145-48, 163
Swinburne, Richard, 236, 238
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Takeuti, Gaisi, 4, 10
tale of omega (w), 78, 78f
Tarski, Alfred, 131-32, 134, 164. See also
Banach-Tarski paradox
Tarski’s theorem, 104-5
Tegmark, Max, 6, 184, 187, 225, 225n17
temporal infinities. See infinite time
10?* sequence, 90-91, 93-94
Terjanian, Guy, 70
theistic science, 251n10
theological infinity, 2, 8, 9-13, 226-28, 287
theology. See apophatic theology; Christian
theology; Nicene theology; Pannenberg,
Wolfhart
theology and infinity overview, 23—47
theorem of 1873 (Cantor), 2
Thomas Aquinas, Saint, 23, 32, 33n26, 33n76,
37, 128, 235n2, 278, 290, 294
three-sphere geometry, 171-72
Tillich, Paul, 43, 46
time, 22, 25, 180-82, 185-86, 186f, 218 See
infinite time; spacetime(s)
timelike geodesics, 220-22
transcendence
in Arian, 261
in Aristotle, 268
and being, 262
and Descartes, 271-72
divine transcendence, 264, 290-91, 298
of God, 8, 23, 212, 228, 263-72, 292,
297-98
and Hegel, 272-73
vs. immanence, 260, 271
and indeterminacy, 256, 259
of infinity, 26, 35
and Kant, 271-72
and metaphysical pathos, 263
and Nancy, 273
negation by, 296
of the One, 261
self-transcendence, 31, 46
and Spinoza, 271
transcendent numbers, 26
the transfinite. See also Cantor, Georg
and Absolute infinity, 9, 11, 282
defined, 1
denied, 103
and finite/infinite distinctions, 282—-83n22
and God, 248-49
infinity level of, 41t
mathematical transfinites, 9
and Pannenberg, 287-89
transformations to, 42
as the veil that discloses, 283-85

transfinite cardinals, 10, 39, 41n107, 41n109,
96, 280, 280n16, 282

transfinite hierarchy of structures, 143

transfinite induction, 38, 47, 61, 97, 144

transfinite infinity, 282

transfinite numbers, 5, 9-11, 41, 248n9,
278-79, 282-85, 282-83n22

transfinite ordinals, 10, 282

transfinite sets, 39-40, 41n109, 281

transfinite set theories, 5, 10, 14

transfinite unity, 262

transfinite universe of sets, 4, 96, 103

transformation, 19-24, 26, 28, 32, 37, 41,
44-46, 219-20, 222n8, 224

Turing, Alan, 70-71

Turing machine thought experiment, 70-74,
T2n7

Turing program e*(, 126-27

Turing program e,, 119-28

Turner, Denys, 13, 278n9, 290-98

Turok, Neil, 7

Two Degree Field Galaxy Redshift Survey,
195n3

UL See Unlimited Improvement axiom

ultimate source of everything (concept), 10,
234-36, 239, 241-42

uniform Kleene recursion theorem, 127

universe of sets (V), 3-4, 89-94, 96, 100, 102-5,
110, 112, 116-17

universe of sizes, 195

Unlimited Improvement axiom (UI), 131-32,
137-40, 161-64

Very Strong Diverse Exactness axiom (VSDE),
131, 138, 140, 143, 14548, 163

Vilenkin, Alexander, 181

Visser, Albert, 131, 134-35

von Neumann ordinals, 134

Vopenka’s theorem, 101-2

VSDE. See Very Strong Diverse Exactness
axiom

Warhol, Andy, 207

“Warning Signs of a Possible Collapse of
Contemporary Mathematics” (Nelson),
76-85

Weierstrass’ construction, 67

Western metaphysics and the infinite, 255-74
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William of Occam, 32
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WMAP. See Wilkinson Microwave Anisotropy ZF + AD theory, 96, 100-101
Probe ZFCy set theory, 92-94
Wong, T. L, 134 ZFC set theory

Woodin, W. Hugh, 11-12, 14, 89-117, 119-28,
281, 281n19. See also HOD conjecture;
Inner Model Program; large cardinal
axioms; Omega (£2) Conjecture; Omega
(2)-logic

Woodin cardinals, 96, 101, 103-12, 114

Yamasaki, Masami, 8
youngness paradox, 187-88

Zeno of Elea, 55-56, 69, 235, 255, 277

Zermelo, Ernst, 66, 77-78

Z (Zermelo set theory). See under concept
calculus

ZC (Z with the axiom of choice), 132

ZF (Zermelo-Fraenkel set theory), 2-3, 4, 60,
66-67, 77-178, 96, 161, 281, 281n19. See
also under concept calculus

and AC, 6667, 77-78, 100

Artin’s conjecture proved by, 70

vs. the Axiom of Constructibility, 112
axioms in, 66-67, 89, 92, 96-97, 100, 112
and CH, 66-67

in concept calculus, 132

consistency of, 66, 78, 90

and HOD, 101-2

infinity absent from, 79

in the Inner Model Program, 115

and MBT, 132

and the multiverse, 101-3

and the Omega (£2) Conjecture, 108, 110
in Omega (£2)-logic, 109

and Reinhardt cardinals, 99-101

and supercompact cardinals, 113, 115
and Woodin cardinals, 105, 110-11

ZF expanded by, 77-78

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107003873
http://www.cambridge.org
http://www.cambridge.org

