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174. D. W. Lewis and J.-P. Tignol, On the signature of an involution, Arch. Math. (Basel) 60
(1993), no. 2, 128–135. 151.

175. O. Loos, Tensor products and discriminants of unital quadratic forms over commutative
rings, Monatsh. Math. 122 (1996), no. 1, 45–98. 499, 500.

176. S. MacLane, Categories for the working mathematician, Springer-Verlag, New York, 1971,
Graduate Texts in Mathematics, Vol. 5. 170, 361.

177. P. Mammone and D. B. Shapiro, The Albert quadratic form for an algebra of degree four,

Proc. Amer. Math. Soc. 105 (1989), no. 3, 525–530. 275.

178. W. S. Martindale III, Lie and Jordan mappings in associative rings, Ring theory (Proc.
Conf., Ohio Univ., Athens, Ohio, 1976), Dekker, New York, 1977, pp. 71–84. Lecture Notes

in Pure and Appl. Math., Vol. 25. 68.

179. H. Matsumura, Commutative algebra, second ed., Mathematics Lecture Note Series, vol. 56,

Benjamin/Cummings Publishing Co., Inc., Reading, Mass., 1980. 323, 337.

180. S. Maurer, Vektorproduktalgebren, Diplomarbeit, Universität Regensburg, 1998.

181. K. McCrimmon, Jordan book, http://www.math.virginia.edu/Faculty/KMcCrimmon/. 542.

182. , Norms and noncommutative Jordan algebras, Pacific J. Math. 15 (1965), 925–956.
453.

183. , A general theory of Jordan rings, Proc. Nat. Acad. Sci. U.S.A. 56 (1966), 1072–1079.

542.

184. , Generically algebraic algebras, Trans. Amer. Math. Soc. 127 (1967), 527–551. 452,

509.

185. , The Freudenthal-Springer-Tits constructions of exceptional Jordan algebras, Trans.
Amer. Math. Soc. 139 (1969), 495–510. 519, 520, 525, 543.

186. , The Freudenthal-Springer-Tits constructions revisited, Trans. Amer. Math. Soc.

148 (1970), 293–314. 521, 526, 544.

187. , Jordan algebras and their applications, Bull. Amer. Math. Soc. 84 (1978), no. 4,

612–627. 542.

188. , The Russian revolution in Jordan algebras, Algebras Groups Geom. 1 (1984), 1–61.
542.

189. A. S. Merkurjev, On the norm residue symbol of degree 2, Dokl. Akad. Nauk SSSR 261
(1981), no. 3, 542–547, english transl.: Soviet Math. Dokl. 24 (1981), 546–551. 27, 45, 436.

190. , K-theory of simple algebras, In Jacob and Rosenberg [127], pp. 65–83. 276, 277.

191. , The norm principle for algebraic groups, Algebra i Analiz 7 (1995), no. 2, 77–105,
english transl.: St. Petersburg Math. J. 7 (1996), no. 2, 243–264. 202.



580 BIBLIOGRAPHY

192. , Maximal indexes of Tits algebras, Doc. Math. 1 (1996), No. 12, 229–243 (electronic).

382.

193. A. S. Merkurjev, I. A. Panin, and A. R. Wadsworth, Index reduction formulas for twisted
flag varieties. II, 1997, to appear. 149, 382.

194. , Index reduction formulas for twisted flag varieties. I, K-Theory 10 (1996), no. 6,
517–596. 149, 382.

195. A. S. Merkurjev and A. A. Suslin, K-cohomology of Severi-Brauer varieties and the norm

residue homomorphism, Izv. Akad. Nauk SSSR Ser. Mat. 46 (1982), no. 5, 1011–1046, 1135–
1136, english transl.: Math. USSR Izv. 21 (1983), 307–340. 436.

196. A. S. Merkurjev and J.-P. Tignol, The multipliers of similitudes and the Brauer group of
homogeneous varieties, J. reine angew. Math. 461 (1995), 13–47. 132, 141, 147, 149, 150,

203, 204, 274.
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223. V. P. Platonov and V. I. Yanchevskĭı, Finite-dimensional division algebras, Algebra IX,

Finite Groups of Lie Type, Finite-Dimensional Division Algebras (Berlin) (A. I. Kostrikin
and I. R. Shafarevich, eds.), Encyclopaedia of Mathematical Sciences, vol. 77, Springer-

Verlag, 1995, pp. 121–233. 266.
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254. , Corps locaux, Hermann, Paris, 1968, Deuxième édition, Publications de l’Université
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295. F. D. Veldkamp, Freudenthal and the octonions, Nieuw Arch. Wisk. (4) 9 (1991), no. 2,
145–162. 509.

296. O. Villa, On division algebras of degree 3 over a field of characteristic 3, Master’s thesis,

ETH, Zurich, March 1997. 321.

297. A. R. Wadsworth, Oral communication, July 1992. 550.

298. , Discriminants in characteristic two, Linear and Multilinear Algebra 17 (1985),
no. 3-4, 235–263. 321.

299. , 16-dimensional algebras with involution, http://math.ucsd.edu/~wadswrth/, Un-

published notes, 1990. 246, 271.



584 BIBLIOGRAPHY

300. B. L. van der Waerden, Algebra I, Grundlehren der Mathematischen Wissenschaften, vol. 33,

Springer-Verlag, Berlin, 1930. 321.

301. , Gruppen von linearen Transformationen, Springer-Verlag, Berlin, 1935, Ergebnisse
der Mathematik und ihrer Grenzgebiete, Band 4. 274, 275.

302. , A history of algebra, From al-Khwārizmı̄ to Emmy Noether, Springer-Verlag, Berlin,
1985. 509.

303. R. Walde, Jordan algebras and exceptional Lie algebras, Preprint, 1967. 544.

304. S. Wang, On the commutator subgroup of a simple algebra, Amer. J. Math. 72 (1950),
323–334. 253, 267.

305. W. C. Waterhouse, Introduction to affine group schemes, Graduate Texts in Mathematics,
vol. 66, Springer-Verlag, New York, 1979. 281, 323–325, 330, 335, 338–340, 343, 357.

306. , Discriminants of étale algebras and related structures, J. reine angew. Math. 379

(1987), 209–220. 321.
307. J. H. M. Wedderburn, On division algebras, Trans. Amer. Math. Soc. 22 (1921), 129–135.

321.
308. A. Weil, On algebraic groups and homogeneous spaces, Amer. J. Math. 77 (1955), 493–512,

(also: [311, pp. 235–254]). 446.

309. , The field of definition of a variety, Amer. J. Math. 78 (1956), 509–524, (also: [311,
pp. 291–306]). 446.

310. , Algebras with involutions and the classical groups, J. Indian Math. Soc. (N.S.) 24

(1960), 589–623 (1961), (also: [311, pp. 413–447]). xii, 151, 323, 381, 446.
311. , Scientific works. Collected papers. Vol. II (1951–1964), Springer-Verlag, New York,

1979. 381, 446.
312. E. A. Weiss, Oktaven, Engelscher Komplex, Trialitätsprinzip, Math. Z. 44 (1938), 580–611.

511.

313. , Punktreihengeometrie, Teubner, Leipzig, Berlin, 1939. 511.
314. H. Weyl, On generalized Riemann matrices, Ann. of Math. (2) 35 (1934), 714–729, (also:

[315, Vol. III, pp. 400–415]). 67, 68.
315. , Gesammelte Abhandlungen. Bände I, II, III, IV, Springer-Verlag, Berlin, 1968,

Herausgegeben von K. Chandrasekharan.
316. M. J. Wonenburger, The Clifford algebra and the group of similitudes, Canad. J. Math. 14

(1962), 45–59. 175, 200, 203.

317. , Triality principle for semisimilarities, J. Algebra 1 (1964), 335–341. 510.
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Cartier duality, 333

Cayley algebra, 459

Cayley parametrization, 201

Cayley-Dickson algebra, 458

Cayley-Dickson process, 459
central algebra, 451

central isogeny, 342
central simple L-algebra, 552
central simple algebra, 3

centralizer, 5
centroid, 451

character, 327
characteristic polynomial, xv
Clifford algebra, 87, 92

Clifford bimodule, 110
Clifford group of a quadratic pair, 178, 351

Clifford invariant, 481, 563

closed embedding, 327
closed subgroup, 327

cohomological invariant of algebraic group,
429

cohomologous cocycles, 384

commutative group scheme, 325
comodule, 343
comorphism, 325
composition algebra, 456
composition algebra of type 1A2, 475

composition algebra of type G2, 466
composition algebra of type A1, 466

composition of quadratic spaces, 488
cone of dominant weights, 354

connected component, 331

connected group scheme, 330
connected groupoid, 360

connecting map, 385
constant group scheme, 332

continuous Γ-action, 279

coordinate algebra, 543
corestriction, 329

coroot, 353
crossed product construction, 397

cubic cyclic algebra, 302

cubic norm, 489
cubic norm structure, 520

cyclic algebra of degree n, 414
cyclic composition, 495

degree, 452
degree of a central simple algebra, 4

degree of an algebra with involution, 21

∆-associate space, 499

585



586 INDEX

derivation, 334

derivation of a twisted composition, 569

descent condition, 361

determinant of a form, xvi, 80

determinant of a hermitian form, 114

determinant of a quadratic form, xvii

determinant of an element, xv

determinant of an involution, 81

diagonalizable group scheme, 332

Dickson invariant, 157, 167
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isotropic involution, 73

Jordan algebra, 513

Jordan algebra of a quadratic form, 514

Jordan product, 27

kernel, 328, 385

Kummer sequence, 413

left-invariant derivation, 334

Lie algebra of a group scheme, 334

Lie algebra of Jordan type, 569

Lie algebra of type D4, 569

Lie invariant function, 452

Lie product, 27

local triality, 567

loop in algebraic group, 432

maximal subtorus, 356

minimal dominant weight, 354

minimal Tits algebra, 377

Moore determinant, 239

multiplication algebra, 451

multiplicative group, 326

multiplicative quadratic form, 454

multiplicative type, 332

multiplicity of a weight, 344

multiplier, 488, 490

multiplier map, 184

multiplier of a similitude, 153, 158

nondegenerate bilinear form, xvi

nondegenerate quadratic space, xvii

nonsingular bilinear form, xvi, 1

nonsingular cubic form, 474

nonsingular hermitian form, 23, 42

nonsingular quadratic space, xvii

norm of a vector space, 37

norm of an algebra, 36, 554

normal subgroup, 327

normalizer, 327

Okubo composition algebra, 475, 480

1-cocycle, 361, 384

opposite algebra, 3

order of a finite group scheme, 333

orientation, 207

orientation of a quadratic space, 171

oriented quadratic space, 171

orthogonal group, 348, 350

orthogonal ideal, 72

orthogonal idempotents, 63

orthogonal involution, 16

para-Cayley algebra, 464

para-Hurwitz algebra, 464

para-quadratic algebra, 464

para-quaternion algebra, 464

para-unit, 466

Peirce decomposition, 516

Petersson algebra, 466

pfaffian, 20

pfaffian adjoint, 275

pfaffian characteristic polynomial, 19

pfaffian norm, 19

pfaffian trace, 19

Pfister bilinear form, xvi

Pfister form of an involution, 304

Pfister quadratic form, xix

pointed quadratic space, 520

polar of a cubic form, 474

polar of a quadratic form, xvii

principal homogeneous set, 288, 388

product algebra, 416

product of group schemes, 328

profinite group, 383

projective general linear group, 345

projective orthogonal group, 350

projective similitude, 159

projective symplectic group, 347

projective unitary group, 346

proper isometry, 154, 164

proper similitude, 154, 157, 164, 167

pseudodiscriminant, xix

quadratic map, 489

quadratic norm, 489

quadratic pair, 55

quadratic trace, 517

quasisplit group, 379

quaternion algebra, 25

quaternion basis, 25

radical of a quadratic form, 348

reduced characteristic polynomial, 5

reduced dimension, 6

reduced Freudenthal algebra, 517, 520

reduced norm, 5

reduced root system, 352

reduced trace, 5

reduced unitary Whitehead group, 267

reduced Whitehead group, 253

reflection, 352

regular bilinear form, xvi

regular form, 348

regular local ring, 337

regular quadratic space, xvii

regular space, 348

representation, 342
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restriction map, 385

restriction scheme, 327

root, 353, 356
root lattice, 353
root system, 356, 364
roots of unity, 328
Rost invariant, 435

sandwich map, 32

Schur index, 4

second involution, 550
second Tits construction, 525

second Tits process, 526
semilinear action, 279

semisimple algebraic group, 355

separability idempotent, 285
separable algebra, 344, 453

separable homomorphism, 341
Severi-Brauer variety, 10

Shapiro’s Lemma, 394

signature of a form, 136
signature of an involution, 137
similar spaces, 168
similitude, 488, 490
similitude of a bilinear space, 153

similitude of a quadratic pair, 159
similitude of an algebra with involution, 158

simple group, 357
simply connected group, 364

simply connected semisimple group, 356

simply transitive action, 388
skew field, 3

skew-hermitian form, 42
skew-symmetric bilinear form, xvi

Skolem-Noether theorem, 5

smooth algebraic group, 338
smooth group scheme, 338

SN -condition, 344
solvable algebraic group, 355

special Clifford group, 177
special Jordan algebra, 513
special linear group, 328

special unitary group, 346
spin group, 187

spinor group, 349, 351

spinor norm, 351
spinor norms, 187

split algebra, 4
split Cayley algebra, 462

split Freudenthal algebra, 517

split semisimple group, 356
split torus, 333

split trialitarian algebra, 553
split twisted composition, 490

splitting field, 4

Springer construction, 523
Springer decomposition, 523

stabilizer, 327
standard identification, 55

∗-action, 376

strictly power-associative algebra, 451
sub-Grassmannian variety, 12

surjective homomorphism, 327

symbol algebra, 27
symmetric bilinear form, xvi

symmetric composition algebra, 464
symmetric composition of type iA′2, 480
symplectic basis, 16

symplectic group, 347
symplectic involution, 16

system of simple roots, 353

τ ′ (second involution), 550

Tits algebra, 377
Tits class of a simply connected semisimple

group, 426
Tits class of an algebra with unitary involu-

tion, 427

Tits construction, 525
Tits process, 525

torsor, 288, 388

trace of an element, xv
transfer of a bilinear form, 524

transpose of a linear map, 1
trialitarian algebra, 552, 553

trialitarian algebra of type G2, 553

trialitarian algebra of type 1D4, 558
trialitarian algebra of type 6D4, 558

trialitarian algebra of type 3D4, 558
trialitarian algebra of type 2D4, 558

trialitarian isomorphism, 553

trialitarian triple, 548
triality, 451, 547

trivial group, 326
twisted ρ-form, 392

twisted Cayley composition, 490

twisted composition of type G2, 499

twisted composition of type 1A
′
2, 505

twisted composition of type 2A2, 506
twisted composition over L, 489
twisted form, 361

twisted Hurwitz composition, 499
twisting, 387

2-cocycle, 384

type of a root system, 356

unital algebra, 451

unitary group, 346
unitary involution, 21

unitary Whitehead group, 267

vector representation, 177

Wedderburn’s theorem, 3, 303
weight, 344

weight lattice, 353
Weyl group, 353

Zorn matrices, 507



Notation

()# (Freudenthal adjoint), 470, 519

× (Freudenthal product), 470, 519q (Jordan product), 513

⊥, xvii

⊗ = ⊗F (tensor product), xix

(C, n)∆, 500

(L, a) (cyclic algebra), 302, 414

(U, q)K , 499

(V,Φ) (root system), 353

(V, q) (quadratic space), 74

(V, q, ζ) (oriented quadratic space), 171

(Z,α)F (quaternion algebra), 190

(σ, f) (quadratic pair), 55

(a, b)F (quaternion algebra), 25

(a, b)ζ,K (symbol algebra), 27

〈〈α1, . . . , αn〉〉 (Pfister bilinear form), xvi

〈〈α1, . . . , αn]], xix

〈α1, . . . , αn〉, xix

〈f, ξ〉, 282

[α1], xix

[α1, α2], xix

[a, b)F (quaternion algebra in char. 2), 25

{a, b}i, 452

A(ρ,w) (twisted ρ-forms of w), 362, 392

Ã(ρ,w), 362

A+ (Jordan algebra of A), 27, 513

A0 (trace zero elements in A), 28, 472
1A, 472
1A2, 475
1A3, 227
1A
′
n (central simple algebras), 471

2A, 478
2A2, 480

A1, 207

A1, 464

A2
1, 207

A3 (alternating group), 421

An (root system), 354

An, 207

A+
n , 515

An, 366

An, 366

Aα (twisted action), 387

Aχ (minimal Tits algebra), 426

aχ, 431

Ad (adjoint representation), 343

ad (inner derivation), 344

AΓ (Γ-invariant elements), 383

Aλ (Tits algebra), 377

AlgF , 280

αφA, 549

αS , 481

ασ,τ , 386

Alt(A, σ) (alternating elements in A), 14

Aop (opposite algebra of A), 3

Ared, 331

(A× ×A×)Det, 529

A–TorsΓ (A-torsors), 388

Aut(A, σ), 345

Aut(J,A), 529

Aut(J/A), 529

Aut
Ã

, 362

Autalg(A), 328

AutF (A, σ, f), 159

AutF (J,A), 529

AutF (J/A), 529

AutG(v), 328

AutK(A, σ), 345

AutR(AR), 328

B(A, σ, f) (Clifford bimodule of A), 110

B(θ) (Clifford bimodule functor), 175

Bn (root system), 354

Bn, 207

B′n, 170, 369

B+
n , 515

Bn, 172

Bn, 368

Bn, 368

B/A (left cosets), 385

β(v, w), 522

βC, 490

βS , 490

b̂, xvi

bK/F , 534

bq (polar form of q), xvii

Br(F ) (Brauer group of F ), 4

b ∗ (`1 ⊗ `2), 311

2C, 478

C(−) (Clifford algebra functor), 173

C(A, σ), 93, 175

589
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C(A, σ, f) (even Clifford algebra of A), 92

C(G) (center of G), 357

c(T ) (Clifford invariant), 563

C(V, q) (Clifford algebra of (V, q)), 87

C0(V, q) (even Clifford algebra of (V, q)), 87
1C, 472

C3 (cyclic group), 302

Cn (root system), 354

Cn, 207

C+
n , 515

Cn, 369

Cn, 369

C+(V, q), 359

C−(V, q), 359

CAB (centralizer of B in A), 5

Cs (split Cayley algebra), 462

C̃, 490

CD(B, λ) (Cayley-Dickson process), 458

Compm (composition algebras), 458

Comp+
m (unital composition algebras), 458

C⊥, 454

Cϕ (Petersson algebra), 466

Cubjord (cubic norm structures), 520

D(B, τ) (discriminant algebra of (B, τ)),
128

1D3, 227
1D4, 558
2D4, 558
3D4, 558
6D4, 558

D4, 562

D4, 562

D4, 562

Dn (root system), 355

Dn, 207

D+
n , 515

Dn, 370

Dn, 370

degA (degree of A), 4

∆ (Dickson invariant), 167

∆(L), 291

∆(X), 291

δ0 (connecting map), 385

δ1 (connecting map), 386

∆(g) (Dickson invariant of g), 157

Der(A,M) (derivation module), 334

Der(Γ), 569

Der(J), 569

Der(J/L), 569

Der(V, L,Q, β) , 569

det(m) (determinant of m), xv

det b (determinant of b), xvi

det q, xvii

detσ (determinant of σ), 81

df (differential of F ), 335

dimG (dimension of G), 337

disc b (discriminant of b), xvi

disc q, xvii

discσ (discriminant of σ), 81

Dyn(Φ) (Dynkin diagram), 353

E(a), 557

E(L) (Allen invariant), 570

E6 (root system), 355

E7 (root system), 355

E8 (root system), 355

(eij)1≤i,j≤n (standard basis of Mn), 30

en(π) (cohom. inv. of the Pfister form π),

413

End, 171

End(C̃) (split trialitarian algebra), 553

End(Γ), 555

EtF (étale algebras), 281

f1(B, τ) (cohomology class), 422

f1(L) (cohomology class), 421

F4 (root system), 355

F4, 372

F 4, 372

f3(B, τ) (cohomology class), 423

fi(J) (cohomology class), 534

fn(qn) (cohomological invariant), 462

F [V], 326

F [G], 325

F 〈H〉, 332

Falg (algebraic closure), 323

falg, 339

Fχ (field of definition of χ), 426

Fλ, 378

ϕq (standard identification for b = bq), 58

fq (quadratic pair of q), 92

Fsep (separable closure), 280

f∗ (comorphism), 327

f t (transpose of f), 1

Fv (completion of F at v), 449

G(A, σ) (multipliers), 162

G(R) (group of R-points), 326

G0 (connected component of G), 331

g1(L) (cohomology class), 421

G1 ×G2, 328

G2, 373

g2(B, τ) (cohomology class), 420

G2, 464

G2, 373

G2 (root system), 355

g3(J), 537

GL (restriction scheme), 326

GA(R), 325

Ga (additive group functor), 326

Γ (absolute Galois group), 279

Γ+(V, q), 349

Γ(A, σ, f) (Clifford group), 351

Γ(A, σ, f) (Clifford group), 178

Γ(C,L), 499

Γ+(V, q) (special Clifford group), 177
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Γλ, 490
γξ, 281

GD (Cartier dual), 333

G–GalF (Galois algebras), 290

GL(V ) (general linear group), 326

GL1(A), 326

GLn, 326

Gm (multiplicative group functor), 326

G1
m,K (norm one elements), 402

g(A, σ), 28

GO(A, σ, f), 350

GO(A, σ), 159

GO(A, σ), 347

GO(A, σ, f), 159

GO(V, b), 154

GO(V, q), 155

GO+(V, q), 157

GO+(A, σ), 164

GO+(A, σ, f), 167

GO+(V, b), 154

GO−(A, σ, f), 202

Gq (quasisplit inner form of G), 426

Gr(rn,A) (Grassmannian), 9

Groups, 325

GSp(A, σ), 159

GSp(V, b), 154

GSp(A, σ), 347

G∗, 327

G–TorsΓ (G-torsors), 290

GU(A, σ), 159

GU(B, τ), 193

GU(B, τ), 346

GU(V, h), 155

H(A, σ) (Jordan algebra of Sym(A, σ)), 28

Hn(C,α), 516

H3(C,α)0, 517

H0(Γ, A), 383

H1(Γ, A) (cohomology set), 384

H1 ∩H2, 328

H2(Γ, A) (cohomology group), 384

Hi(F,A) (cohomology groups), 391

Hconst (constant group scheme), 332

Hdiag (diagonalizable group scheme), 332

Het, 332

nH (n-torsion of H), 413

HomF (G,H) (group scheme homom.), 325

Hurwm (Hurwitz algebras), 460

Hurw(para-Hurwitz algebras), 464

i(G) (Rost invariant), 435

I0 (annihilator of I), 8

IF (fundamental ideal of WF ), 141

InF (powers of the fundamental ideal), 141

im(f) (image of F ), 327

IndΓ
Γ0
A0 (induced Γ-group), 390

indA (Schur index of A), 4

IndGHM , 288

Int(v) (inner automorphism), 2

I⊥ (ideal orthogonal to I), 72

Isom(X ), 170

Iso(A, σ), 159

Iso(V, b) (isometries of (V, b)), 153

Iso(A, σ) (isometries of (A, σ)), 345

J(A, λ) (first Tits construction), 526

J(B, τ, u, ν) (second Tits construction), 524

J(L, V ) (Springer construction), 523

J(V, q) (Jordan algebra of a quadratic

form), 514

J0, 514

K ∗K′, 416

ker(f) (kernel of f), 328

L0, 284

Λ (root lattice), 353

Λ+ (cone of dominant weights), 353

Λr, 353

λka, 195

LG (invariant elements), 287

L(A) (Lie algebra of A), 27

Lie(G) (Lie algebra of G), 334

L(T ), 569

LK , 280

`x (left multiplication with x), 455

M(A) (multiplication algebra), 451

M[K] (twisted module), 416

Mn(C) (matrix algebra), 516

Mr,s(D) (r × s-matrices), 7

µ(t) (multiplier of t), 483

µi(a, b), 452

µn (roots of unity), 328

µn[K] (twisted group), 418

µ⊗in (F ), 431

µ (multiplier map), 182

µ (multiplier map), 184

N(`) (norm of `), xvi

N(x, y, z) (cubic form), 474

NA (generic norm), 452

NC (norm of x), 457

nil(A) (nilpotent elements), 331

NJ (norm of J), 516

NK/F (A) (norm (corestriction) of A), 37

N(K/F ) (group of norms), 114

NL/F (`) (norm of `), xvi

NrdA(a) (reduced norm of a), 5

NU , 327

O(A, σ), 347

O(A, σ, f), 160

O(A, σ, f), 350

O(V, q), 155

O(V, q), 348

O(A, σ), 159

O+(A, σ), 164

O+(A, σ, f), 351



592 NOTATION

O+(V, b), 154

O+(V, q), 157

O+(V, q), 348

O(V, b), 154

Oku, 480
1Oku, 475
2Oku, 480

Ω(A, σ), 181

Ω(A, σ, f) (extended Clifford group), 181

Ω(A, σ, f) (extended Clifford group), 352

P (R) (fiber functor), 342

℘ (Artin-Schreier map), xviii, 414

PA,x(X) (generic polynomial), 452

PGL(V ), 345

PGL1(A), 344

PGLn (projective linear group), 345

PGO(A, σ), 159

PGO(A, σ, f), 159

PGO(A, σ), 347

PGO(A, σ, f), 350

PGO+(A, σ, f), 351

PGO(V, b), 154

PGO(V, q), 350

PGO+(A, σ, f), 167

PGO+(V, b), 154

PGSp(A, σ), 159

PGSp(A, σ), 347

PGSp(V, b), 154

PGU(A, σ), 159

PGU(B, τ), 346

PGU(V, h), 155

π(τ) (Pfister form of an involution), 304

π0(A), 330

Pic(G) (Picard group), 431

PJ,a(X) (generic minimal polynomial), 519

PL,`(X) (characteristic polynomial), xvi

Pm(X) (characteristic polynomial), xv

PGO(V, q), 155

PQm (Pfister forms), 460

PrdA,a(X) (reduced characteristic
polynomial of a), 5

Prpσ,s(X) (pfaffian characteristic

polynomial of s), 19

pσ (pfaffian adjoint), 245

PSim(A, σ), 159

PSim(V, b) (projective similitudes of (V, b)),

153

pθ, 246

Q+(A, σ, `), 411

Q(A, σ), 411

Q0(A, σ, `), 411

qb, xvii

Qn, 171

Q1
n, 171

Q0
τ , 306

Quot(S) (field of fractions of S), 341

Q/Z(i)(F ), 431

R(C), 455

rdimM (reduced dimension of M), 6

res (restriction map), 385

ρv (hyperplane reflection), 157
ρ(E ⊗∆, σ ⊗ 1), 552
ρ−1
αρE , 554

ρR, 325

RL/F (G) (corestriction functor), 329

RL/F (G) (corestriction of G), 329

S, 187

S(`), xvi

S(V ∗) (symmetric algebra), 326

S0, 284

S2, 464

SL/F , 283

SA, 469

Sand(x) (sandwich map), 32

SBr(A) (Severi-Brauer variety of A), 10

Scompm (symmetric composition algebras),

464
2Sepaltm(3) (cubic separable algebras), 478

Sepjordn(m) (separable Jordan algebras),
514

SetsΓ (Γ-sets), 281

sgnP σ (signature of σ), 138

s(B, τ), 198

SGU(B, τ), 194

si(m) (coefficients of Pm(X)), xv

Σ(L), 291

Σ(X), 290

σb (involution adjoint to b), 1

σg (involution), 13

σq (adjoint involution of q), 58

Σσ(A), 266

σ∗, 18

σ (induced involution on C(A, σ, f)), 94

Sim(A, σ) (similitudes of (A, σ)), 158

Sim(A, σ) (similitudes of (A, σ)), 345

Sim(V, b) (similitudes of (V, b)), 153

SJ (a), 516, 519

SK1 U(B) (reduced unitary Whitehead

group), 267

SK1(A) (reduced Whitehead group), 253

Skew(A, σ) (skew-symmetric elements

in A), 14

Skew(A, σ)0 (trace zero elements), 28

SL1(A), 253

SL(E), 194

SL/F (`), xvi

SL(V ), 328

SL1(A), 328

Sn (spinor norm), 186

Sn(A, σ, f), 187

Sp(A, σ), 159

Sp(A, σ), 347

Sp(V, b), 154

Sp(V, h), 347
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Spin(A, σ, f), 187

Spin(A, σ, f), 351

Spin(V, q), 187

Spin(V, q), 349

Spin8, 486

Spin±(V, q), 359

SrdA(a), 5

SSym(A, σ)×, 406

SSym(B, τ)×, 531

SSym(B, τ)×, 401

SU(B, τ), 194

SU(B, τ), 346

SU(V, h), 155

Sv , 327

Sym(A, σ) (symmetric elements in A), 14

Sym(A, σ)′, 400

Sym(B, τ)0, 306

Symd(A, σ) (symmetrized elements in A),

14

T (`) (trace of `), xvi

T (A, σ) (trialitarian algebra), 558

t(B, τ) (Tits class), 427

T (L) (trialitarian algebra of a Lie algebra),

570

T (x, y) (bilinear trace form), 281

t+, 483

t−, 483

TA (generic trace), 452

τ ′, 550

TC(x) (trace of x), 457

θ+, 485

θ−, 485

θα, 387

TJ (a), 516, 519

TL/F (`) (trace of `), xvi

(TL/F )∗(b), 524

tr(m) (trace of m), xv

TrdA(a) (reduced trace of a), 5

Tτ , 534

Tτ,τ ′ (x, y), 534

U(B, τ), 346

UK1(B) (unitary Whitehead group), 267

U(A, σ), 159

U(B, τ), 193

U(V, h), 155

V ⊥, xvii

V ∗ (dual space of V ), xvi

V G (G-invariant subspace), 343

W (Φ) (Weyl group), 353

WF (Witt ring of F ), 141

x#, 470, 519

X(f), 281

X(L), 280

x ? y, 472

Xc, 444

xf (left module homomorphism), xv

χ(λ), 354
χi, 357

x ∗σ (a⊗ b) (right module structure), 32

Z(A) (centroid), 451
Z(A, σ, f), 187
Z1(Γ, A) (1-cocycles), 384
Z2(Γ, A) (2-cocycles), 384


