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a-frame, 492

A-translation, 818

a.u.

càdlàg process, 351, 354

continuous process, 351

ABC, see axiom of choice, bounded

absorbing subset, 224

abstract data structure, 577

AC, see axiom of choice

ACA, see arithmetical comprehension axiom

accumulation point, 651

adequate Bézout domain, 521

adjoint operator, 245

admissible set, 622

airplane in turbulence, 338

algebra, 720

Banach, 260

Boolean, 586

closed, 720

form, 719

explicit, 719

Kleene’s first, 55

Kleene’s second, 55

almost

Cauchy sequence, 624

compact

sequentially, 509

weak-sequentially, 509, 510

analytic, 170

extension, 194

method, 170

model, 172

projective plane, 187

anti-realism, 75, 76

apartness, 343, 484

complement, 484

in a lattice, 490

on a lattice, 492

real number, 203

relation

reals, 376

tight, 377

space, 484

application, 717, 719

approximable

set-valued function, 316

weakly, 318

with respect to a function, 318

approximate internally, 258

approximation

ǫ-, 209

t-, 267

U -, 505

Archimedean axiom, 808

arithmetical

comprehension axiom, 652

formula, 638, 668, 670

ring, 116

transfinite recursion, 45

arity, 727

Arrow–Hahn theorem, 307

ascending tree condition, 521

at most one

minimum point, 289

path, 701

atom, 490

-preserving, 497

strongly extensional, 499

atomic lattice, 490

ATR0, see arithmetical transfinite recursion

axiom, 170

antifoundation, 24

Archimedean, 808

Axiom D, 173

Axiom E, 173

Axiom Group C, 170

Axiom C5, 172

Axiom C5, dual, 174

Axiom C6, 172

Axiom C7, 172

Axiom C7, dual, 175

Axiom P, 184, 188
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Axiom P3, 191

Axiom T, 178

bounded separation, 25

closure, 721, 722, 730

codominance, 463

comprehension, 643, 646

∆0

1
, 668

Σ0

1
, 681

arithmetical, 652, 668

bounded, 653, 656

for numbers, 651, 652

recursive, 641

dominance, 463

exponentiation, 24, 614

extensionality, 24

Fano, 186

for projective geometry, 170

fullness, 33

greatest-fixed-point, 730

induction, 668

infinity, 24

of choice, 45, 515, 529, 539, 806

ΠΣI-AC, 50

ΠΣWI-AC, 50

bounded, 654

countable, 36, 47, 202, 222, 515, 590, 625, 815

dependent, 47, 202, 222, 397, 816

dependent for sequences, 817, 818

extensional, 555

for disjunctions, 649, 651

quantifier free, 641, 644, 652

relativized, 812

relativized dependent, 41, 47

unique, 557, 815

of order and continuity, 169, 177, 179

pairing, 24

paradominance, 464

powerset, 24

presentation, 49

replacement, 26

separation, 24

set induction, 25

strong collection, 25

strong infinity, 25

subset collection, 24, 25

system, 170

consistency, 170, 171, 187, 188

independence, 188

union, 24

axiom-set, 399

axiomatic

freedom, 53

mathematics, 821

axis of homology, 180

B-continuous function, 421

Bachelier, L., 337

Baire theorem, 209

ball

open, 208, 222

open unit, 213, 224

Banach

algebra, 260

space, 213

subalgebra, 268

bar, 702

co-convex, 292

detachable, 648

induction, 554, 819

recursion, 819, 821

uniform, 648

base, 374

of entourages, 506

of formal topology, 398

basic

intuitionistic mathematics, 685

theory of operations and numbers, 568

basis, 461

canonical, 461

weak, 460

BCA, see bounded comprehension axiom

BCP, see Brouwer continuity principle

BD-N, see boundedness principle

BE, see binary expansion

Bézout domain, 100, 520

adequate, 521

Noetherian, 521

BIM, see basic intuitionistic mathematics

binary

expansion, 653

tree, 719

Binet–Cauchy formula, 123

Bis, see category of Bishop spaces

BISH, see Bishop constructive mathematics

Bishop

challenge, 168

closure, 370

constructive analysis, 810–812

constructive mathematics, 359, 806

continuous function, 368

isomorphism, 371

lemma, 258

locally compact metric space, 404

morphism, 371

open, 371

principle, 521

space, 369

2-compact, 389

of reals, 369

pointwise exponential, 372

product, 372

pseudocompact, 373

relative, 372

thesis, 170, 187

topology

Comfort-compact, 389

discrete, 369
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least, 370

of functions, 369

pointwise, 369

trivial, 369

uniform, 370

weak, 369

Bishop, E., 168, 169, 179, 191

bisimilarity, 721, 732

axiom, 732

relative, 732

Bolzano–Weierstraß theorem, 6, 651

BON, see basic theory of operations and numbers

Boolean, 719

algebra, 586

Borel–Cantelli lemma, 334

boundary crossing, 321

bounded

away, 222

axiom of choice, 654

comprehension axiom, 653, 656

formula, 371

linear mapping, 214

metric space, 209

sequence, 646, 655

subset, 209

boundedness principle, 234, 592, 625, 646, 647

bounding function, 640

branch, 649

Brouwer

continuity principle, 642

fixed point theorem, 314

operation, 422

Brouwer, L. E. J., 61–68, 70, 71, 73–75, 77, 78, 84,

171, 178

Brouwer–Heyting–Kolmogorov interpretation, 3, 8

Brouwerian counterexample, 178, 188, 191, 194, 206

Brownian motion, 337, 351

budget set, 311

c-set, 701

CA, see comprehension axiom

canonical

basis, 461

bound, 204

Cantor

intersection theorem, 649

space, 510, 587, 590

cardinal

inaccessible, 44

Mahlo, 44

weakly compact, 44

category, 97

of Bishop spaces, 371

of formal topology, 398

of locally compact metric spaces, 403

of open complements of locally compact metric

spaces, 417

Cauchy

modulus, 655, 751

real, 35, 623, 751, 810

sequence, 204, 208, 590, 655, 812

modulus of convergence, 590

Cauchy–Euler approximation method, 765

chain of entourages, 505

character, 267, 389

fixed, 389

space, 267

characteristic function, 334

Chebychev’s inequality, 334

choice

of scale, 415

of wb-scale, 419

sequence, 63–65, 70, 77

Church’s thesis, 16

CLASS, see classical mathematics

class

inductively defined, 39

notation, 26

classical

finite-type arithmetic, 656

mathematics, 359, 821

realizability, 821

clause, 727

nullary, 727

clinical trial, 337

closed

range theorem, 248

subset, 208, 411, 448

subtopology, 408

truth value, 448

closure, 208

axiom, 721, 722, 730

co-convex set, 702

codominance, 463

axiom, 463

coherent, 258

coinduction, 758

coinductive definition, 808

collineation, 179

projective, 179, 180

comaximal

elements, 127, 129

monoids, 127, 129, 131–133

common point, 188, 189

of projectivity, 180

property, 189

compact

enumerably completely regular formal topology,

415

formal topology, 404

image, 421

indexing, 455

linear mapping, 214

map, 455

metric space, 210, 403

neatly, 509

operator, 246
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sequentially, 510

set, 453, 475

subset, 210

compatibility of extracted terms, 746

compatible, 260

complement, 222

apartness, 484

logical, 225, 487

metric, 222

of a lattice element, 484

of a subset, 342, 515

orthogonal, 247

set-theoretic, 483

complementation function, 484

standard, 485

completable, 123

complete

lattice, 486

metric space, 208, 467

sample, 336

subset, 208

completion, 467, 519

metric space, 209

normed linear space, 213

complex, 124

exact, 124

comprehension

axiom, 643, 646

∆0

1
, 668

Σ0

1
, 681

arithmetical, 652, 668

bounded, 653, 656

for numbers, 651, 652

recursive, 641

term, 728

computation rule, 724

computational efficiency, 345

concatenation function, 640

concrete space, 545

conditional expectation, 334

conditionally constructive formula, 294, 297

congruence, 430

conic, 180, 181, 187

defined by projectivity, 181

definition, 181

history, 180

conservative extension, 665

consistency

of a family of f.j.d.s, 348

strength, 664

consistent, 717

constant rank, 121

constructive

algebra, 822

mathematics, 334, 821

reverse mathematics, 67, 68, 80, 636, 822

supremum principle, 205

Zermelo–Fraenkel set theory, 22, 202, 222, 397,

657

restricted, 26

constructively invalid, 178

constructivist manifesto, 168

constructivization of geometry, 168

constructor

as continuous function, 723

pattern, 724

type, 719

continuity, 819

in probability, 349

continuous

extension theorem, 238

function, 403, 421, 645

join homomorphism, 497

mapping, 210

nearly, 499

uniformly sequentially, 315, 507

contour set

lower, 304

strict lower, 304

upper, 304

converge

in a uniform space, 509

modulus, 642

sequence, 205, 208, 642

weakly, 243

convergent subsequence, 652

conversion, 726

C-, 725

convex

combination, 224, 282

cone, 287

function, 225, 287

subderivative, 235

subdifferentiable, 235

hull, 224, 287

programming, 297

set, 287, 702

strictly, 289

subset, 215, 224

coordinatization, 169

core, 193

corecursion, 724, 725, 758

correlation, 184

involutory, 184

cototal, 721

cotype

of a formula, 728, 732

of a predicate, 728, 732

countable

family, 648

set, 515

counterexample, 178

Brouwerian, 178, 188, 191, 194

cover, 648

of formal topology, 398
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Coxeter, H. S. M., 169

CPP, see common point property

Cremona, L., 169

Curry–Howard isomorphism, 4, 17

CZF, see constructive Zermelo–Fraenkel set theory

CZF↾, see constructive Zermelo–Fraenkel set theory,

restricted

∆i

0
formula, 668, 670

Daniell–Kolmogorov theorem, 349

De Morgan’s law, 206, 649

Debreu classical theorem, 310

decimal representation, 340

decoding function, 640

decoration of disjunction, 729

Dedekind

cut, 466, 590

domain, 111

real, 35

ring, 117, 122

set of valuations, 111

Dedekind–Peano

axioms, 32

structure, 32

deduction

intuitionistic Hilbert-style, 14

natural, 10

definite Riemann integral, 756

definition

impredicative, 360

inductive, 39

definitional extension, 664

Delos problem, 180

demand

function, 311

set, 311

dense

isometry, 467

subset, 208, 464

dependent type theory, 806

derivative function, 236

Desargues, G., 177

Desargues’s theorem, 169, 170, 173

converse, 173

destructor, 724, 725

detachable

bar, 648

set, 701

subset, 515, 640

determinantal ideal, 119

Dialectica interpretation, 818

Diener’s condition, 509

differential form, 334

direct summand, 116

discontinuous function, 643

discrete, 118, 126

field, 126

set, 453, 516

disjunction

decoration of, 729

inductive definition, 728

distribution, 335

DML, see De Morgan’s law

DNE, see double negation elimination

dominance, 463

axiom, 463

Rosolini, 449

dominated extension theorem, 239

double negation

elimination, 206, 646

translation, 818

dual of a normed space, 266

duality, 168, 171, 174, 175

Dummett, M. A. E., 61, 74–76, 79

dynamical Gröbner basis, 144

ǫ-approximation, 209

ε-net, 403

e-line, 193

e-point, 193

ECST, see elementary constructive set theory

EfEqD, 731

Efremovič property, 503

EL, see elementary analysis

elementary

analysis, 641, 670, 682

EL0, 641, 670, 671, 689

ELELEM, 642, 690

constructive set theory, 26, 657

divisor ring, 520

function, 690

ellipse, 181

entailment, 716

entourage, 502

enumerable subset, 648

enumerably

closed subset, 650

locally compact formal topology, 419

open subset, 648

epistemological constructivism, 84

equality

Leibniz, 728

real number, 203

relation, 95

w.r.t. a cotype, 733

equilibrium

approximate competitive, 318

approximate Nash, 328

competitive, 318

Nash, 328

equivalence class, 31

Euclidean geometry, 334

eventually, 506

bounded away, 509

close, 507

ex falso quodlibet, 731

expectation function, 335

explicit mathematics, 22, 564
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extended module, 116, 120, 121, 132–134

extension, 168, 192

analytic, 189, 194

conservative, 665

definitional, 664

Heyting, 189–191

projective, 168, 189, 191

synthetic, 189

virtual line, 189, 191–194

extensionality, 733

of extracted terms, 747

extracted term, 739

extreme point, 278

classical, 278

F, see falsity

f.j.d., see finite joint distribution

falsity, 731

family, 98

countable, 648

FAN, see fan theorem

fan theorem, 288, 291, 554, 592, 616, 648, 705

Π0

1
, 617

decidable, 593, 612, 648

for c-sets, 593, 709

Fano’s axiom, 186

Fano, G., 186

Farkas’ lemma, 295

Feller process, 351

field

discrete, 102

Heyting, 111

Fin, see finitely enumerably subset

fine locale, 436

very, 436

finitary scale, 414

finite

free resolution, 124

game, 328

joint distribution, 347

number, 340

product, 640

sequence, 340

subcover, 649

sum, 640

support principle, 718

finite-type arithmetic

classical, 656

RCA
ω

0
, 641

intuitionistic, 642, 811

finitely

enumerable set, 202, 222

presented module, 117, 119, 121, 130, 132

firm state space, 267

first base theorem, 378

Fitting ideal, 119, 132

fixed point, 314, 315

approximate, 314

theorem

Brouwer, 314

Kakutani, 315

for all sufficiently large, 506

formal

ball, 401

Church thesis, 530

closed subset, 408

logic, 169

neighborhood, 717

point, 398

reals, 401

space, 548

topology, 397, 547

Baire, 553

Cantor, 553

compact, 404

compact enumerably completely regular, 415

enumerably locally compact, 419

formal cover, 546

formal point, 548

inductively generated, 400, 547

inhabited, 409

locally compact, 404

open, 409

overt, 409

regular, 404

topology map, 398

equal, 398

unit interval, 408

formula, 638, 727

∆i

0
, 668, 670

∆0, 24

Π0
n, 638

Πi
n, 668, 670

Σ0
n, 638

Σi
n, 668, 670

r-free, 734

arithmetical, 638, 668, 670

Binet–Cauchy, 123

bounded, 24, 371

computationally relevant, 728

conditionally constructive, 294, 297

noncomputational, 728, 810

quantifier free, 638

formulae-as-types interpretation, 4

frame, 426, 487

pre-apartness, 490

topology, 492

generated by a pre-apartness, 493

Fredholm alternative, 296

free module, 116

Friedman–Simpson reverse mathematics, 661

FT-continuous function, 422

FTop, see category, of formal topology

full Heyting model, 588

function, 28

B-continuous, 421

Bishop continuous, 368
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bounded away from zero, 379

bounding, 640

concatenation, 640

continuous, 403, 421, 645, 718

convex, 225, 287

decoding, 640

defined almost everywhere, 335

defined everywhere, 335

demand, 311

derivative, 236

discontinuous, 643

FT-continuous, 422

Gâteaux differentiable, 236

induced by a Brouwer-operation, 422

length, 640

Lipschitz, 388

monotone, 718

multivalued, 33

neighbourhood-continuous, 363

nondiscontinuous, 643

pairing, 639

positive infimum, 288

projection, 639

quasi-continuous, 644

quasi-convex, 287

sequentially continuous, 645, 647

space, 34, 363

strict, 723

strictly quasi-convex, 290

strongly continuous, 421

strongly extensional, 643

strongly nondiscontinuous, 643

sublinear, 225

uniformly continuous, 653, 754

near compact image, 421

utility, 304

weakly convex, 293

functional

computable, 721

interpretation, 818

linear, 214

Minkowski, 226

relation, 813

fundamental

system of orthogonal idempotents, 121

theorem of algebra, 518

theorem of calculus, 758

theorem of projective geometry, 177, 179

G , see incidence plane

G ∗, see virtual line extension

Gâteaux differentiable function, 236

Gandy, R. O., 732

general local–global principle, 128

generic, 588

Goodman–Myhill theorem, 516

greatest-fixed-point axiom, 730

HA, see Heyting arithmetic

habitation, 489

habitive, 489

Hahn–Banach theorem, 235

HA
ω , see intuitionistic finite-type arithmetic

harmonic conjugate, 175, 185

Harrop

formula, 728, 811

predicate, 728

Hausdorff

metric, 591

set, 452

Heine–Borel theorem, 648

Hellinger–Toeplitz theorem, 247

Hermitian

element, 273

expression, 276

Heyting

algebra, 586

arithmetic, 4, 15, 24, 667, 809

bΣ1(exp), 666

i∆0, 665

iΣ1, 666

extension, 189–191

projective line, 190

projective point, 190

field, 111

Heyting, A., 168, 169, 171, 172

Higman’s lemma, 820

Hilbert space, 217

history, 169

conics, 180, 181

projective geometry, 169

projectivity, 176

homology, 180

axis, 180

of a complex, 124

Horrocks theorem, 132, 133

hyperbola, 181

I[0, 1], see formal unit interval

identity, 720

IFP, see intuitionistic fixed point logic

IKP, see intuitionistic Kripke–Platek set theory

incidence, 171, 192

plane, 192

family of lines, 192

family of points, 192

relation, 171, 187

inclusion map, 209

IND, see induction schema

independence, 334

indexing

compact, 455

overt, 459

induced mapping from a Bishop morphism, 371

induction

axiom, 668

bar, 554, 819

elementhood, 24
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schema, 639, 665

Σ0

1
, 654

quantifier free, 639

inductive definition, 807

non-deterministic, 657

inductively generated formal topology, 400

inequality

denial, 489

discrete, 256

metric, 256

on a uniform space, 503

quasi-discrete, 257

relation, 256

standard lattice, 489

tight, 256

infimum, 205, 211

infinite

sequence, 340

subset, 651

tree, 649, 702

infinitely

distributive, 486

often, 506

infinity, 189

line at, 181

point at, 192

information system, 716

flat, 717

of a type τ , 720

inhabited

element of a lattice, 489

formal topology, 409

set, 202, 222

inherited topology, 450

injection of ordinals, 99

inner product, 217

space, 217

integer, 202

integrable functions, 335

integration function, 335

interest-rate derivative, 337

interior, 208

of a lattice element, 494

intermediate value theorem, 653

approximate, 762

interpretable, 663

interpretation, 663

preserving interpretation, 664

intrinsic topology, 447

intuitionistic

finite-type arithmetic, 642, 811

fixed point logic, 807, 811

Kripke–Platek set theory, 622

natural deduction, 17

invariance theorem, 176, 185

inverse, 256

invertible, 256

involution, 177

isometry, 467

dense, 467

IVT, see intermediate value theorem

join

homomorphism, 496

continuous, 497

strongly continuous, 497

topologically continuous, 497

of a family, 486

join-existential property, 489

Jordan measure, 334

Kakutani fixed point theorem, 315

Kepler, J., 189

kernel of linear mapping, 214

Kleene tree, 593

Klein, F., 170

Kolmogorov, A. N., 333

Krein–Milman theorem, 282

Kripke model, 594

admissible assignment, 597

full, 596

Krull dimension

distributive lattice, 152

λ-technique, 522

L, see universe of constructible sets

Larsen, K. G., 716

lattice

atomic, 490

complemented, 484

complete, 486

strongly complemented, 484

law of excluded middle, 5, 172, 178, 179, 206, 584,

651, 806, 811

LComp, see category of locally compact metric

spaces

least

algebra of real-valued functions, 384

fixed point, 807

Lebesgue

integration, 334

metric space, 479

Lehmer, D. N., 169

Leibniz equality, 728, 730

LEM, see law of excluded middle

length function, 640

lesser limited principle of omniscience, 206, 649, 703

level of a type, 720

lifting of morphisms, 372

limited principle of omniscience, 206, 651

line, 171

at infinity, 181, 189, 190, 192, 195

e-, 193

projective, 190

virtual, 189, 192–194

prime, 193

linear

functional, 214
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positive, 275

mapping, 214

bounded, 214

compact, 214

kernel, 214

nonzero, 214

open, 214, 229

sequentially open, 232

optimisation problem, 297

subspace, 213

Lipschitz condition, 765

list, 720

LLPO, see lesser limited principle of omniscience

local ring, 126

locale, 427

spatial, 427

localic completion, 401

locally

compact

formal topology, 404

metric space, 211, 403

subset, 211

decomposable, 491

nonsatiated, 305

at a point, 305

at a subset, 305

uniformly at each compact set, 306

totally bounded

metric space, 211

subset, 211

located

neatly, 508

subset, 208, 222

of formal topologies, 410

of localic completions, 412

of metric spaces, 412

subtopology

of formal topologies, 410

of localic completions, 412

Lodato property, 491

logic of partial terms, 567

logical complement, 225

Lombard, M., 168

longest path, 701

lemma, 702

lower bound, 205

LPO, see limited principle of omniscience

M, see localic completion

majorizable, 821

map

compact, 455

metric quotient, 480

metric semiquotient, 480

metrically continuous, 480

overt, 459

mapping, 176

continuous, 210

elementary, 176

perspectivity, 176

projection, 176

section, 176

inclusion, 209

linear, 214

projectivity, 176, 177

involution, 177

nonperspective, 179, 181

sequentially continuous, 223

strongly extensional, 223

uniformly continuous, 210

Markov principle, 16, 207, 812

Markov’s principle, 168, 179, 602, 604, 646

weak, 644, 647

Martin-Löf, P., 346

martingale, 351

convergence theorem., 352

McKenzie’s theorem, 319

measurable function, 335

measure

function, 335

theory, 335

meet of a family, 485

Menaechmus, 180

metric, 207

complement, 222, 258, 417

quotient map, 480

semiquotient map, 480

space, 207

Bishop locally compact, 404

bounded, 209

compact, 210, 403

complete, 208, 467

completion, 209

Lebesgue, 479

locally compact, 211, 403

metrized, 478

quasiovert, 467

separable, 208, 467

subspace, 208

totally bounded, 209, 403, 476

topology, 478

metrical continuity of construction, 350

metrically

continuous map, 480

dense subset, 467

open subset, 478

metrized space, 478

metspace model, 485

minimal bad sequence argument, 820

minimalist foundation, 530

extensional level, 532

intensional level, 537

Minkowski functional, 226

Minlog, 750, 807, 820

model

analytic, 172

full Heyting, 588
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Kripke, 594

metspace, 485

power set, 485

topspace, 485

trilogy, 485

turbulence, 338

modulus

Cauchy, 655, 751

of a.u. càdlàg, 354

of a.u. continuity, 351

of continuity, 368, 708

of convergence, 642

of pseudo-boundedness, 646

of quasi-continuity, 644

of sequential continuity, 645

of uniform continuity, 754

monoid, 126, 256

monotone sequence, 655

MP, see Markov’s principle

multiplicative subset, 126

multiset, 519

Myhill, J., 64

Nash equilibrium, 328

approximate, 328

natural number, 31, 340, 807

nc formula, 810

near, 499

nearly

continuous, 499

open, 492

neat cover, 508

neatly

compact, 509

located, 508

negative/A-translation, 818

neighbourhood

space, 363

induced by a Bishop topology, 374

structure, 360

Nel’s approximation theorem, 381

NID, see nondeterministic inductive definition

Noetherian Bézout domain, 521

non-Desarguesian projective plane, 170

noncomputational formula, 810

nondecreasing sequence, 655

nondeterministic inductive definition, 657

nondiscontinuous function, 643

nonincreasing sequence, 655

nonzero linear mapping, 214

norm, 213

normable, 266

linear mapping, 215

normal

distribution, 334

form theorem, 693

normed linear space, 213

completion, 213

uniformly convex, 215

nucleus, 429

nullary argument type, 719

number, 340, 719

binary, 719

even, 728

positive, 719

unary, 719

numerical

meaning, 170, 187

range, 270

spatial, 270

object, 717

cototal, 721

total, 721

OLCM, see category, of open complements of locally

compact metric spaces

omniscience principle, see principle of omniscience,

see also Markov’s principle

one-point compactification, 420

open

ball, 208, 222

complement, 417

formal topology, 409

induction, 821

linear mapping, 214, 229

sublocale, 429

subset, 208, 447

subtopology, 408

truth value, 447

unit ball, 213, 224

operation, 340

operator, 245

adjoint, 245

compact, 246

weakly compact, 246

order

isomorphism, 304

relation

real number, 202

orderly, 277

ordinal, 38

arithmetic, 39

orthogonal complement, 247

outer measure of a σ-sublocale, 436

overt

formal topology, 409

indexing, 459

map, 459

set, 458, 464

weakly closed subtopology, 409

Π0
n formula, 638

Πi
n formula, 668, 670

P, see synthetic projective plane

P
2(R), see analytic projective plane

PA, see Peano arithmetic

pairing

function, 639
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von Neumann, 28

Wiener, 28

Pambuccian, V., 168

Pappus of Alexandria, 180

parabola, 181

paradominance, 464

axiom, 464

parameter

argument type, 719

set, 336

partial combinatory algebra, 54, 808

partition of unity, 346

Pascal, B., 182

Pascal line, 183

Pascal’s Theorem, 169, 177, 182

path of a tree, 701

PAx, see axiom, presentation

payoff, 328

PCA
∗, see partial combinatory algebra

Peano arithmetic, 15, 669, 818

subsystem

BΣ1, 669

I∆0(exp), 669

IΣ1, 669

pencil of lines, 171, 176

parallel pencil, 192

pencil, 192

pencil (p,q), 192

point pencil, 192

prime pencil, 189, 193

perspectivity, 173, 176, 179

philosophy first, 76–78

Phoa’s principle, 471

Picard group, 121

Pickert, G., 169

PID, see Noetherian Bézout domain

plane, 169, 171

affine, 189, 191

incidence, 192

projective, 168–170

analytic, 189, 194

classical, 171

constructive, 171

non-Desarguesian, 170

synthetic, 169, 189

point, 171, 192

at infinity, 192

diagonal, 186

e-point, 193

finite, 192

infinite, 192

projective, 190

pointwise continuous function, 707

polar, 319

polarity, 183, 187

polar, 184–186

pole, 184, 185, 187

Poncelet, J.-V., 176, 189

positive

element, 273

infimum, 288

linear functional, 275

square, 277

positivity predicate, 409

power set model, 485

pre-apartness, 484

frame, 490

T1, 499

metric, 491

on a frame, 490

quasi-uniform, 503

space, 484

precompact, 510

predicate, 727

r-free, 734

coinductive, 728

computationally relevant, 728

form, 727

inductive, 728

noncomputational, 728

one-clause-nc, 730

predicativity, 360

preference relation, 304

admissible, 308

admissible set, 309

continuous, 304

strictly convex, 311

uniformly continuous on compact sets, 304

uniformly rotund, 313

preference–indifference relation, 304

premise

parameter, 727

recursive, 727

presentation matrix, 117

principal ideal domain, 100

principle

Bishop, 521

boundedness, 234, 592, 625, 646, 647

Brouwer continuity, 642

constructive supremum, 205

general local–global, 128

Markov, 16, 168, 179, 207, 602, 604, 646, 812

of finite search, 339

of finite support, 718

of infinite search, 339

of omniscience, 206

lesser limited, 7, 179, 649

limited, 7, 178, 651

weak limited, 7, 179, 602, 604

Phoa, 471

Scott, 474

separation, 650

vergence, 473

weak Markov, 644, 647

probability

measure function, 335
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theory, 333

problem in constructive geometry, 173, 177–181, 184,

187–189, 191, 194, 195

process, 347

a.u. càdlàg, 354

a.u. continuous, 351

Feller, 351

stochastic, 347

strong Markov, 351

product, 720

Cartesian, 30

dependent, 34

metric, 380

countable, 380

of formal topologies, 406

of metric spaces, 407

production set, 318

program extraction, 810

projection, 176

function, 639

projective, 146

module, 116, 117, 119–122, 130, 132–135

set, 515

projectivity, 176–179

history, 176

involution, 177

nonperspective, 179, 181

proof-theoretic strength, 806

property, 171

common point, 172, 195

cotransitivity, 171, 194, 195

strong common point, 172

tightness, 171, 181

uniformly lifted, 374

pseudo

Bishop space, 378

least, 378

bounded sequence, 646

complement, 487

Pt, see formal point

quadrangle, 176, 185, 186

quantifier free

axiom of choice, 641, 644, 652

formula, 638

quasi-

continuous function, 644

convex function, 287

metric, 502

metric space, 502

overt metric space, 467

stellar, 277

unifomity, 502

uniform

pre-apartness, 503

space, 502

structure, 502, 503

subspace, 503

topology, 503

Quillen

induction theorem, 133

patching, 132, 133

Quillen–Suslin theorem, 134

quotient, 31

space, 214

R, see formal reals

r-free

derivation, 734

formula, 734

predicate, 734

r.r.v., see real-valued random variable

radical of a ring, 126

random

field, 347

variable, 336

range of points, 171, 176

rank

function, 38

polynomial, 121

rational number, 202

REA, see regular extension axiom

real number, 202, 654

apartness, 203

canonical bound, 204

Cauchy, 33

Dedekind, 33

order relation, 202

sequence, 654

real-valued random variable, 338

realizability, 585

K1, 593, 612

1945, 4, 15

extensional, 54

interpretation, 688, 808

really covered, 414

rectangle, 813

recursion, 724

bar, 819, 821

elementhood, 37

transfinite, 37

transitive closure, 38

recursive

argument type, 719

comprehension axiom, 641

function theory, 168, 169, 179

regular

extension axiom, 397

formal topology, 404

sequence, 208

sequence of nonempty sets, 519

relation, 28, 171

analytic, 188

point on line, 188

apartness, 171

cotransitive, 194

tight, 171, 181

harmonic conjugate, 177
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incidence, 171

inequality, 171, 187

outside, 171, 175, 187

relativized choice, 812

residually discrete local, 126

resolvent, 262

resultant, 135

Rosolini dominance, 449

Rump’s example, 749

Russell’s paradox, 28

σ-cover, 434

σ-frame, 434

σ-sublocale, 434

outer measure of, 436

Σ0
n formula, 638

Σi
n formula, 668, 670

sample space, 337

saturated monoid, 126

scale, 414

finitary, 414

wb, 419

Scott

domain, 808

principle, 474

Scott, D. S., 716

SCPP, see strong common point property

secant, 184

second base theorem, 382

second-order arithmetic, 636

subsystem

ACA0, 668

RCA0, 636, 641, 668

RCA
∗

0
, 641, 668

section, 176

self-dual, 175

semantics of IFP, 808

separable

metric space, 208, 467

set, 464

separate the points, 377

separation

principle, 650

theorem, 238

sequence

bounded, 646, 655

Cauchy, 204, 208, 590, 655, 812

converge, 205, 208, 642

converge weakly, 243

monotone, 655

nondecreasing, 655

nonincreasing, 655

pseudo-bounded, 646

real number, 654

regular, 208

weak Cauchy, 655

sequential compactness theorem, 652

sequentially

almost compact, 509

compact, 510

continuous

function, 645

mapping, 223

without modulus, 647

open linear mapping, 232

upper hemi-continuous, 315

set, 95

inaccessible, 44

compact, 453, 475

discrete, 453

finitely enumerable, 202, 222

Hausdorff, 452

inhabited, 202, 222

of tokens, deductively closed, 717

overlap, 202, 222

overt, 458, 464

separable, 464

transitive, 37

weakly inaccessible, 44

set-valued mapping, 315, 326

setoid, 202, 641

settling, 596, 602

topological, 612

sharp substitution, 728

Sierpiński

object, 447

set, 447

signed digit stream, 768

significance and power of hypothesis testing, 338

similarity, 732

relative, 732

Sinclair’s theorem, 275

Skorokhod metric, 354

soundness theorem, 810

for realizability, 743

space

apartness, 484

Banach, 213

Bishop, 369

Cantor, 587, 590

character, 267

concrete, 545

firm state, 267

formal, 548

function, 34, 363

Hilbert, 217

inner product, 217

metric, 207

neighbourhood, 363

normed linear, 213

pre-apartness, 484

pseudo-Bishop, 378

quasi-metric, 502

quasi-uniform, 502

sample, 337

state, 267, 336

uniform, 502
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special convex function, 352

spectral

mapping theorem

classical, 263

constructive, 263

radius, 272

spectrum, 262

splitting subset, 408

stably free module, 122–124, 146

standard projection matrix, 120

state, 267

space, 267, 336

Steiner, J., 181, 187

Stiemke’s lemma, 297

stochastic process, 347

Stone–Weierstrass theorem

Bishop’s version, 380

classical, 379

Petrakis’s version, 380

strategy

mixed, 328

pure, 328

stream, 720, 807

strict weak order, 304

strictly

convex set, 289

quasi-convex function, 290

strong

common point property, 189, 191

law of large numbers, 352

Markov process, 351

strongly

at most one, 215

continuous

function, 421

join homomorphism, 497

discrete, 118

extensional, 256

function, 643

mapping, 223

nondiscontinuous function, 643

structure

abstract data, 577

Dedekind–Peano, 32

neighbourhood, 360

quasi-uniform, 502

uniform, 502

subbase, 370

subcompact subset, 455

subderivative, 235

subdifferentiable, 235

sublinear function, 225

sublocale, 429

open, 429

subovert subset, 459

subset, 95

absorbing, 224

bounded, 209, 370

closed, 208, 411, 448

closure, 208

collection, 22

compact, 210

compact image, 421

complete, 208

convex, 215, 224

dense, 208, 464

detachable, 640

enumerable, 648

enumerably closed, 650

enumerably open, 648

finitely enumerable, 397

formal closed, 408

infinite, 651

interior, 208

locally compact, 211

locally totally bounded, 211

located, 208, 222, 410, 412

metrically dense, 467

metrically open, 478

open, 208, 447

splitting, 408

subcompact, 455

subovert, 459

topologically located, 222

totally bounded, 210

weakly totally bounded, 240

subspace

linear, 213

metric, 208

quasi-uniform, 503

subtopology, 407

closed, 408

located, 410, 412

open, 408

overt weakly closed, 409

sum, 720

dependent, 30

superuniverse, 45

supporting hyperplane, 290

supremum, 205, 211

Suslin

algorithm, 142

lemma, 137, 141

SW-base, 382

symmetric element of Cartesian product, 502

symmetry, 168, 183

synthetic, 170

method, 170

projective extension, 189, 195

projective plane, 169, 170

system, 663

axiom, 170

information, 716

syzygy, 118

t-approximation, 267

Takeuti, G., 732
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tangent, 184

TCF, see theory of computable functionals

theory, 170

analytic, 170

for elementary classes, 571

of computable functionals, 750, 807

partial combinatory algebra, 53

recursive function, 168, 169, 179

synthetic, 170

Toeplitz–Hausdorff theorem, 271

token, 716

extended, 720

topological

frame, 492

pre-apartness, 494

topologically

consistent, 496

located subset, 222

topology

Bishop, 369

formal, 397, 547

frame, 492

inherited, 450

intrinsic, 447

metric, 478

of functions, 363

quasi-uniform, 503

Vietoris, 591

weak, 240

topspace model, 485

tossing a fair coin, 336

total, 721

relation, 813

totally bounded

metric space, 209, 403, 476

subset, 210

subset of a uniform space, 505

transitive closure, 37

translation, 663

A-, 818

double negation, 818

negative/A-, 818

treasury bond market, 337

tree, 649, 702

binary, 719

branch, 649

infinite, 649

truth value

closed, 448

open, 447

turbulence model, 338

Turing machine, 16

two-person zero-sum game, 299

type, 720

base, 720

higher, 720

level of, 720

of a formula, 728, 808

of a predicate, 728

typed lambda calculus, 17

U -approximation, 505

UCT, see uniform continuity theorem

ultrafilter, 597, 602, 613, 616, 618, 627

uniform

bar, 648, 702

closure, 369

continuity theorem, 362, 653, 708

lifting of openness, 376

quantifier, 809, 811

space, 502

structure, 502

uniformity, 502

uniformly

continuous

function, 653, 707

mapping, 210

convex normed linear space, 215

rotund, 312

metric space, 312

preference relation, 313

sequentially continuous, 507

unimodular

row, 123

vector, 123, 145

union inductive definition, 728

unit, 719

ball of the dual space, 266

universe of constructible sets, 619

upper

bound, 205

complete, 519

hemi-continuous, sequentially, 315

located, 519

utility function, 304

uysum, 720

valuation

Dedekind set of, 111

distinct, 111

rank one, 111

van Dalen, D., 168, 172

Veblen, O., 169

vergence principle, 473

Vesley, R. E., 168

Vietoris topology, 591

virtual line extension, 192

family of lines, 192

family of points, 192

von Neumann minimax theorem, 298, 326

von Plato, J., 168

von Staudt, K. G. C., 176, 183, 187

wb scale, 419

weak

basis, 460

Cauchy sequence, 655

countable choice, 522
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König lemma, 593, 602, 649, 702, 806

Kleene–Vesley, 683

limited principle of omniscience, 602, 604

Markov’s principle, 644, 647

sequentially

almost compact, 509

compact, 510

star norm, 266

topology, 240

weakly

compact operator, 246

convex function, 293

sequentially open, 473

totally bounded subset, 240

Weierstrass approximation theorem, 382

well contained, 258

Weyl, H., 71, 72, 84

Winskel, G., 716

WKL, see weak König lemma

WKV, see weak Kleene–Vesley

WLPO, see weak limited principle of omniscience

WMP, see weak Markov’s principle

WSO, see weakly sequentially open

Young, J. W., 169

ysumu, 720

Zermelo–Fraenkel set theory, 806

constructive, 22, 202, 222, 397, 657

restricted, 26

zero-tight, 497
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