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addition

cardinal, 330, 334

natural number, 281

ordinal, 320, 322

algebraic, 491

closure, 491

algebraically closed, 244–246, 353,

491

arity, 14, 15

automorphism, 143–144

Axiom of Choice, 258, 259, 334–335,

337–338

axiomatizable, 446–447, 459, 469

finitely, 200, 203

back-and-forth, 153, 208

boolean function, 58

c.e., 426–429, 445–446, 455, 459

Cantor-Schröder-Bernstein Theorem,

289

cardinal, 327–329

cardinality

finite set, 278

general set, 342

well-orderable set, 329

characteristic, 193, 488

characteristic function, 374

choice function, 335

class, 295

elementary, see elementary class

proper, 297, 317

closed set, 291, 325–326

Compactness Theorem

first-order, 189, 362–363

propositional, 78

complete

set of first-order formulas, 179, 187

set of propositional formulas, 72, 76

theory, 197, 202, 242, 351, 447, 475

Completeness Theorem

first-order, 189

propositional, 77

computable

function, 420, 454, 469, 471

language, 438

presentation, 438–439

relation, 420, 423, 428, 455, 472

computably enumerable, see c.e.

configuration, 411

consequences, 194

consistent

first-order, 176–177, 189

maximal, 73

propositional, 68, 70, 77

Continuum Hypothesis, 344

countable, 286, 484

countably infinite, 286, 484

course-of-values, 386, 451

decidable, 447

deduction

first-order, 173, 183, 444

propositional, 66

definable, 107, 143–144, 147, 240,

454–455, 462, 464

with parameters, 146–147, 240, 246

dense linear ordering, 152–153, 201,

239

diagram

atomic, 216

elementary, 216

Diophantine, 458–459

discrete linear ordering, 203

disjunctive normal form

first-order, 125

propositional, 55, 59

elementarily equivalent, 104, 141, 158

elementary

class, 131, 159, 191–193, 200

diagram, see diagram, elementary

embedding, 159–160, 214, 217

extension, 155, 217–218, 350

substructure, 155, 157, 241, 349

embedding, 138–139, 142, 214, 217

Entscheidungsproblem, 126, 420, 474

existential formula, see forumla,

existential

expansion, 105

exponentiation

cardinal, 343–344

ordinal, 347

field, 489

of fractions, 489

ordered, see ordered field

pseudo-finite, 200, 211, 359

filter, 354

principal, 355

ultra, see ultrafilter

finite set, 277

finitely axiomatizable, see

axiomatizable, finitely

Fixed-Point Lemma

inN , 462

in Q, 474

formula

∆0, 456

Π1, 457–458

Σ1, 457–458

atomic, 92, 240

existential, 142–143, 458

first-order, 93

prenex, 125

propositional, 42, 43

quantifier-free, 109, 125, 139, 141,

237, 240, 242

universal, 142–143, 232–234

free generating system, see generating

system, free

functionally representable, 470–471
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Gödel number, 439

generating system, 14–15, 20, 21

free, 25, 26

group, 488

ordered abelian, see ordered abelian

group

homomorphism, 138

inconsistent

first-order, 176

propositional, 68

induction

on natural numbers, 11, 12, 274,

276

on generating systems, 22

on ordinals, 319

on well-orderings, 304

inductive set

generating system, 16

set theory, 273

infinite set, 277

initial segment

finite sequence, 10

well-ordering, 306

integral domain, 489

isomorphic, 138, 141, 153, 202, 208,

351

isomorphism, 138, 139

language, 91

of equivalence relations, 95

of graphs, 95

of groups, 95

of monoids, 95

of ordered rings, 95

of ordered semirings, 95

of orderings, 95

of rings, 95

of semirings, 95

of vector spaces, 134

linear ordering, 485

dense, see dense linear ordering

discrete, see discrete linear ordering

literal

first-order, 125

propositional, 53

logically equivalent, see semantically

equivalent

Łoś-Vaught Test, 202, 351

Löwenheim-Skolem Theorem, 157,

349, 350

machine

universal, see universal machine

unlimited register, see unlimited

register machine

metatheory, 2, 263–265, 294–295

model

set of formulas, 130

set of sentences, 131

of ZFC, 260–261, 294–295, 345,

479

monoid, 487

multiplication

cardinal, 330, 334

natural number, 282

ordinal, 320, 322

negation normal form

first-order, 125

propositional, 53

nonstandard model

of arithmetic, 220

of analysis, 225

order-type, 318

ordered

abelian group, 80–82, 493

commutative ring, 494

field, 226, 495

ordering

linear, see linear ordering

partial, see partial ordering

well-, see well-ordering

ordinal, 257, 312, 318, 324, 329, 337

limit, 315, 328

successor, 315

partial

computable function, 420

function, 394

ordering, 485

recursive function, 395, 406, 415

Peano arithmetic, 450, 478–480

perfect set, 291–293, 324–326

primitive recursive

function, 369, 395, 414

relation, 374, 396, 412, 414, 457

proper class, see class, proper

quantifier, 92

bounded, 377, 456–457, 470

elimination, 237, 239–242, 246,

448–449

recursion

on natural numbers, 12, 13, 280,

281, 283, 299

on free generating systems, 26

on ordinals, 320

on well-orderings, 308, 309

recursive

partial function, see partial

recursive function

relation, 396

total function, see total recursive

function

regular function, 418, 430, 451

representable

relation, 468–469, 471

functionally, see functionally

representable

ring, 488

Robinson arithmetic (Q), 465, 471,

475

satisfiable

first-order formula, 126

propositional formula, 56, 57

set of first-order formulas, 170, 177,

189, 363

set of propositional formulas, 62,

70, 77, 78

semantic implication

first-order, 166, 177, 189, 445

propositional, 60, 70, 77, 78

semantically equivalent

first-order, 121, 125

propositional, 50, 56

semidecidable, 447, 464

semiring, 489

sentence, 97

Gödel, 476

Rosser, 477

Soundness Theorem

first-order, 177

propositional, 70, 88

spectrum, 150, 163

structure, 97

Substitution Theorem, 115
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Multiple, 119

substructure, 135, 137, 141, 232–233,

241, 242, 464

elementary, see elementary

substructure

syntactic implication

first-order, 176, 177, 189, 445

propositional, 65, 68, 70, 77

Tarski-Vaught Test, 155

tautology

first-order, 126

propositional, 56

term, 92

closed, 119

theory, 194

torsion, 134

torsion-free, 81–82

total

computable function, 420, 451, 457

function, 394

recursive function, 395

transitive set, 312

truth assignment, 48

truth table, 50

ultra

filter, 356, 361

product, 359, 361

power, 359

uncountable, 286, 484

undecidable, 447, 459, 464, 473–475

universal

closure, 168

formula, see formula, universal

machine, 415, 423, 426

universe, 97

unlimited register machine (URM),

401

URM-computable, 404, 406, 415, 420

variable, 90

assignment, 99

bound, 96

captured, 113, 115, 118, 119

free, 96

occurring, 95

vector space, 341, 490

well-ordering, 276, 303, 307, 318,

337, 487

witnesses, 180, 187

Zorn’s Lemma, 338
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