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For any property P, left P, right P or non-P are usually listed under P. An S-object is often

listed as -object, e.g. r-adic is listed as -adic, but p-adic comes under p.

abelian valuation, 427

abelianization, 437

absolute GRI, 340

absolute presentation, 317

absolute value, 422

abstract support system, 362

AC = algebraically closed, 308

addition, 3

additive group of a field, 4

-adic topology, 66

-adic valuation, 85, 425

admissible matrix block, system, 159

-algebra, 41

algebraic closure, 308, 329

algebraic dependence, 406

algebraic element, 111

algebraic extension, 140

algebraic matrix, 379

algebraically closed, 308, 367

amalgamation property, 310

Amitsur—Levitzki theorem, 334, 343

Amitsur’s GPI-theorem, 332, 365

Amitsur’s theorem on rational identities,
339, 344

annihilator ring, 393

antichain, 72

Artin-Schreier condition, 461

Artin’s theorem, 101, 103f.

associated matrices, 24

atom, 27

augmentation ideal, 44

augmentation mapping, 55

augmented ring, 44

base ring in a coproduct, 211
basic formula, 309

basic module, 211

Bezout domain, 13
bicentralizer, 110

binomial field extension, 121
Birkhoff-Witt theorem, 89
block, 162

Bokut’ classification, 330
bound, of an element, 28
bound module, 34
bounded element, 28
BW-algebra, 90

CAC = characteristically algebraically
closed, 370, 418

Cartan—-Brauer—Hua theorem, 144

Cayley—Hamilton theorem, 385

central, 62

central field extension, 121

central localization, 387

centralizer, 4

centralizing extension, 339

centre, 4

characteristic of a field, 4

Chevalley’s extension lemma, 426, 470

cofinite subset, 11

cogenerator, 389

comaximal, 25

comma category, 203

commutator, 143, 238, 259, 441

compactness theorem of logic, 327, 329

companion matrix, 370

complete variety, 416

concatenation of valuations, 433

cone, 458

conical monoid, 73, 249

conjugate, 112, 233
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consistent system of equations, 309 epimorphism, 153
convex subgroup, 432 equivalence
coprime, 26, 29 of homomorphisms, 101
coproduct of local homomorphisms, 154
in a category, 203f. of matrix blocks, 163
of fields, 223, 268, 449 of places, valuations, 424
of rings, 42, 222, 276 essential extension, 387
core, 159 essential index (term), 349
Cramer’s rule, 160 essential set, 354
critically skew field, 149 Euclidean algorithm, 79
crossed product, 123ff. evaluation map, 333
cyclic extension, 133 existential sentence, 308
cyclic matrix, 381 existentially closed, 3091f.
Dedekind’s lemma, 101f. FAC = fully algebraically closed, 371
defect of a matrix over Dy (x ), 409 factor ring in a coproduct, 211
degenerate, 336, 344 factorial duality, 27
degree faithful A-ring, 41, 205
of a field extension, 94 faithful coproduct, 42, 204
of a monomial, 215 field, 3, 154, 336
of a polynomial, 48, 84 coproduct, 223
denominator of fractions, 8
of an admissible matrix block, 162 spectrum, 173, 200
of an admissible system, 159, 201 filter, 11
dependable field extension, 318 filtered ring, 83, 228
dependence relation, 406f. filtration, 83, 206f.
depth, 196 finite extension, 94
derivation, 49 finite field element, 404
derived group, 144, 427 finite topology, 98
Desarguesian plane, 1, 365 finitely generated, 280
determinantal sum of matrices, 163 finitely inert, 284
diagonally closed matrix set, 445 finitely presented, 280
Dieudonné determinant, 437, 466 point, 417
differential equation, 133 finitely related, 280
differential polynomial, 46, 91 fir, 36f., 40, 46, 222, 248
distributive laws, 4 flat module, 228
divergence of a skew polynomial, 59 flat subset, 337
divisibility ordering, 73 forcing companion, 311
division algebra, 5, 45, 150 formally real field, ring, 459
division ring, 4 fraction, 15
domain free k-algebra, 224
of a function, 336, 344 free field, 224, 235, 301, 344
of a subvaluation, 444 free ideal ring, 36f.
dominate, 428 see also fir
free module type, 21
E-associated, 436 free point, 402
EC-field, 309ff. free product
E-matrix, 437 with amalgamation, 275
effective construction, 318 of groups, rings, 42, 204f.
eigenring, 28 free set in a field, 235, 279f.
eigenspace, 378 free transfer isomorphism, 220
eigenvalue, 370, 375, 378, 403 full map, 193
eigenvector, 375 full matrix, 22, 168, 179
elementary divisor, 382 fully algebraically closed, 200, 371
elementary mapping, 311 fully inverting map, 177
elementary sentence, 308 function field, 338
elimination theory, 416f. fundamental theorem of Galois theory for
embedding condition, 326 skew fields, 109
epic -field, 154, 336
epi-final, -initial, 177 Galois connexion, 99, 109, 142
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Galois extension, group, 100, 129ff.

generic division algebra, 344

generic field, 329

generic matrix ring, 46, 343

generic point, 414

Gerasimov—Malcolmson localization
theorem, 40

global dimension, 39, 218, 244, 247

GPI = generalized polynomial identity, 283,
332,339

graded ring, 83

GRI = generalized rational identity, 337,
340f.

Grothendieck group of projectives, 186

HCLF = highest common left factor, 32
Hahn-Banach theorem, 188, 420, 442
height, 207

theorem for integral domains, 208
hereditary ring, 39, 246
Hermite ring, 457
Higman’s theorem, 316, 325
Higman’s trick, 284
Hilbert basis theorem, 90
Hilbert field, 281, 339, 469
Hilbert Nullstellensatz, 411ff., 415, 419
Hilbert “Theorem 90°, 135f.
HNN-extension

of a field, 231f., 276

of a ring, 239ff.
Hochster’s axioms, 200
hollow matrix, 179, 299
homogeneous element, 84
homogeneous field, 233
homological dimension, 39, 214
honest homomorphism, 177
Horn sentence, 9
Hua’s identity, 335
Hua’s theorem, 144, 150

I-atom, 29

IBN = invariant basis number, 19, 46, 249,
328

idealizer, 28

idempotent, 184f., 243

identity, 9, 331f., 335

indecomposable, 31

index of a matrix, 24, 296

induced homomorphism, 219

induced module, 186, 211

inductive class, 311

inertia lemma, 284

inner derivation, 50

inner eigenvalue, 378

inner Galois group, 109

inner order of an automorphism, 61

inner rank, 179, 192

integral domain, 8

internal modification, 35

invariant basis number, 19

invariant element, 28, 57f.
invariant factor, 380, 384
invariant subring, 423

inverse eigenvalue, 403

inversive ring, 33

inverting homomorphism, 14, 156
involution, 56

irreducible algebraic set, 337
irreducible element, 27
isomorphic idempotents, 185
iterated skew polynomial ring, 78ff.

J-ring, J-skew polynomial ring, 79

Jacobson-Bourbaki correspondence, 99,
150

Jacobson radical, 10, 82, 92

Jacobson-Zassenhaus formula, 137

Jategaonkar’s condition, 79

Jordan matrix, normal form, 384

Kaplansky’s PI-theorem, 332, 365

Kaplansky’s theorem on projective modules,
191

key term, 216

Klein’s nilpotence condition, 23, 40, 250

Klein’s theorem, 23, 40

LCLM, LCRM, least common left, right,
multiple, 33

large submodule, 387
Laurent polynomial, 44, 55
Laurent series, 45, 66
leading term, 84, 215
length of an element in a UFD, 28
level

of an affine space, 403

of a field, 470
Lie algebra, 88
linear companion, 294, 370
linear matrix, 293
linearization by enlargement, 284
linearly disjoint, 96, 302
local homomorphism, 154
local ring, 154, 169, 344
localization, 15, 156
locally cyclic group, 146
locally finite algebra, 387
locus of a point, 403
lower central series, 76

magic lemma, 438

Malcev conditions, 9, 23
Malcev—Neumann construction, 76, 79, 91
Malcolmson’s criterion, 167, 183
matrix-algebraic algebra, 387

matrix block, 159, 162

matrix cone, 463

matrix functor, 42

matrix-homogeneous, 234, 391

matrix ideal, 172

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521432170
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
0521432170 - Skew Fields: Theory of General Division Rings
P. M. Cohn

Index

More information

498 Subject index

matrix local ring, 344
matrix preideal, 173
matrix reduction functor, 43, 46, 247
matrix subvaluation, 443
matrix units, 42
matrix valuation, 435
metacyclic group, 148
metro-equation, 369, 418
minimal invariant element, 59
minimal polynomial, 113
monic matrix, 293
monic polynomial, 48
monoid of projectives, 186, 221, 244, 249
monoid ring, 55
monomial matrix, 291
monomial unit, 208
multiplication, 3
multiplication algebra, 258
multiplicative commutator, 143, 238
multiplicative function, 444
multiplicative group of a field, 4, 143ff.,
150f.

multiplicative set, 15

of matrices, 157

N-group, 106, 150

N-invariant subgroup, 109
near field, ring, 5, 7, 45
negative element, 457

von Neumann regular ring, 10, 190
nilpotent group, 144
non-singular at infinity, 370
norm, 422

normal basis theorem, 137, 290
normal field extension, 306
normal form in a free ring, 294
normalizer, 263

nullity condition, 180
Nullstellensatz, 411ff., 415, 419
numerator, 159, 201

one, 3

one-unit, 424

opposite ring, 97

order of a block, 196
order-unit, 188
ordered field, 457
ordered group, 75, 421
ordered ring, 457

Ore condition, 15

Ore domain, 16

Ore set, 16

outer cyclic extension, 133
outer derivation, 50
outer Galois group, 110

PAC = polynomially algebraically closed,
371,418

p-adic valuation, 469

PI-algebra, 332

PI-degree, 343

P(R)ID = principal (right) ideal domain, 49
PWO = partly well-ordered, 73
partition lemma, 36

partly well-ordered, 73

perfect closure of a commutative field, 316
place, 423

point singularity, 408

pointed bimodule, 227

polynomial, 48

polynomially algebraically closed, 371
positive cone, 458

positive element, 457

Posner’s theorem, 343

power series, 38, 66ff.

presentation of a field, 279

prime avoidance lemma, 351, 358
prime (left, right) matrix, 197

prime matrix ideal, 172

prime ring, 343

prime subfield, 4

primitive element (theorem), 110, 137
primitive ring, 10, 82, 92, 332
principal valuation, 424

profinite group, 140

projective-free ring, 39, 185

proper factorization, 298

proper matrix, 368

proper (matrix) cone, 458, 463
proper valuation on a ring, 421
pseudo-linear field extension, 119
pseudo-valuation, 83, 442, 470

pure element, 207, 215

pure field extension, 121

pure matrix block, 162

quadratic field extension, 118, 126, 268ff.
quasi-commutative valuation, 430
quasi-free point, 403

quasi-identity, 9, 46

quasi-variety of algebras, 9

quaternions, 45, 56

quaternion algebra, 118, 272f., 373

Rabinowitsch trick, 412

radical matrix ideal, 174

radical matrix subvaluation, 443f.
rank, of a free module, 19

rank factorization, 179

rank function on projectives, 187
rational closure, 157, 348

rational expression, function, 335ff.
rational identity, 335ff., 345f.
rational meet, 348

rational relation, 344

rational topology, 337, 405
rationality criterion, 69

ray singularity, 408

recursive, recursively enumerable, 318f.
reduced admissible system, 200
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reduced automorphism set, 289 submuttiplicative function, 442f.
reduced centre, 68 subordinate projective module, 186
reduced element, 208 subordinate valuation, 432
reduced matrix block, 197 subvaluation, 83, 442, 470
reduced order, 106 superficial matrix ideal, 457
reduced product, 12 superfluous block, 163
reduced ring, 10 supernatural number, 146
regular field extension, 96 support, 74, 215
regular matrix subvaluation, 444 support relation, 351ff., 362
regular ring, 10, 190 supporting a family, 352, 355
regular subset, 16 Sylvester domain, 180, 185, 201
regularization, 444 Sylvester rank function, 193
representation of a Lie algebra, 89 Sylvester’s law of nullity, 180
residue-class field, 154
resultant, 416 tensor ring, 38, 48, 226
retract, 37 topology of simple convergence, 98
reversible Ore set, 16 torsion-free, 30, 229
Rg = category of rings, 15, 41 torsion group, 145
rigid domain, 33 torsion module, 30
-ring, 41, 335 total (matrix) cone, 458, 465
ring epimorphism, 153 total divisor, 380
root of a (matrix) subvaluation, 443f. total subring, 423
. totally algebraically closed, 125

Schreier’s theorem, 204, 275 totally coprime, 29
Selfse{t—van Kampen theorem, 275 totally transcendental, 234, 379
semifir, 34, 40, 46 totally unbounded, 29
sem*her edlfary ring, 39 trace in an outer cyclic extension, 137
semilocal ring, 350 trace ideal, 187
semiprime ring, 13 transvection, 220
semiprimitive ring, 10 triangle inequality, 422
semiuniversal EC-field, 314, 414 triangulable, 371
separable matrix, 386 trivial relation, 34
separating coproduct, 204 trivial ring = zero ring, 20
similar elements, matrices, 27, 46 trivial support relation, 354
simple ring, 61, 241f., 391 trivial valuation, 422
singular eigenvalue, 370 trivializable, 34

singular ideal, 393

singular kernel, 156, 439, 452
singular matrix, 22, 309
singularity support, 301, 405

UFD = unique factorization domain, 28
UGN = unbounded generating number, 19,

: . 46, 190, 249
k 1 trix, 0, ,
:kz: gx;clcic ;n atrix, 384 ultrafilter, ultraproduct, 11f., 46
; unit, 14

skew polynomial ring, 49

Skolem—-Noether theorem, 52, 105 un@versal class, 9.
small cancellation theory, 276 universal denominator, 199, 299

1l matrix ideal, 454 universal derivation bimodule, 251
e ot a rr‘l’;; o universal EC-field, 314, 415
specializati on,, 154, 344f.. 401 un@versal field ‘of f;actions, 176f.
specialization lemma, 287, 306, 320, 329 un§versal localization, 15, 177
spectrum, 375 universal sentence, 9
split null extension, 153, 394 universal §-, Z-inverting ring, 15, 156
stably associated matrices, 24 unramified extension, 449
stably isomorphic modules, 186

staircase lemma, 334 valuation, 83, 421, 469
standard identity, 343 valuation ring, 423
state, 189 value group, 421
Steinitz number, 146 variety

strict X-ring, 348 of algebras, 8

strictly cyclic module, 27 over a skew field, 408
strongly regular ring, 10 V-ring, 389, 419
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WEF = weakly finite, 20, 190, 249 Weyl algebra, field, 282
weak algorithm, 38, 232, 276, 293, 297 word problem, 317, 330

weakly finite, 20, 46, 190, 249
weakly semihereditary ring, 191f,

Wedderburn’s theorem on finite fields, 115, Zariski topology, 337, 405
145, 150 zero, 3

well-positioned family, 216 zig-zag lemma, 312
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