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(adL)*, 4

Ay & Ay (isomorphic algebras), 21

ALiea 3

C(L) (centre), 17

C ~ C' (equivalence of Cartan ma-
trices), 161

CL(S) (centralizer), 17

Ci(L) (term of the upper central
series), 21

C, (coefficient space), 243

H* (dual space of H), 112

L' (term of the lower central se-
ries), 20

L (term of the derived series),
20

Ly(K) (Fitting-zero component),
63

L(K) (Fitting-one component), 63

L1 X LQ, 25

L; 5

My(X), 259

M, (F), 3

N (V) (normalizer), 18

(K) (largest nilpotency ideal),

244

P(V), 313

P, (dominant weights), 314

S,, 243

V(N), 317

Vo(K) (Fitting-zero component),
63

Vo(p(a)), 369

Vi(K) (Fitting-one component), 63

V> (weight space), 313

X* (free monoid), 220

[V,W] (product space of V and
W), 19

=2

[, 1,2

Aut(L), 26

Der(A), 23

End(V), 2

Homp(V, W), 2

Hom(V, W) (endomorphlsms com-
muting with the action of
L), 95

LM(f) (leading monomial), 220,
929, 262, 286

Nf(f) (normal form), 221, 231, 263

NR(L) (nilradical), 42

&7 (positive roots), 158

&~ (negative roots), 158

®; = &, (isomorphic root systems),
152

®; @ P, (direct sum of root sys-
tems), 153

SR(L) (solvable radical), 45

Tr(a) (trace of a linear transfor-
mation), 4

adz, 4

dlex, 220, 229

%(g) (length of g), 326

F(X) (free associative algebra), 220
ht(B) (height of 3), 161
im(6) (image of a morphism), 21
k1, k (Killing form), 91

ker(#) (kernel of a morphism), 21
(X | R) (finitely presented Lie al-
gebra), 261

(B, a), 152

bn(F), 7

gl(v), 3

gl (F), 3

na(F), 7
)

02l+1( , 7
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S-element, 232

a-string containing 3, 147, 155
p-map, 31

p-th power mapping, 31

Abelian Lie algebra, 18
action of a Lie algebra on a vector
space, 27
adjoint map, 4
adjoint representation, 28
admissible configuration, 169
Ado’s theorem, 251
algebra, 1
associative, 2
Lie, 2
alternating element, 342
appliance, 262, 289
associative law, 2
automorphism of a Lie algebra, 26

bilinear form, 5
branching rule, 359

canonical basis, 183

canonical generators, 182

Cartan matrix, 161

Cartan’s criterion for semisimplic-
ity, 91

Cartan’s criterion for solvability,
51

Casimir operator, 96

universal, 334

central component, 34

centralizer, 17

centre, 18

coefficient of a representation, 243

commutative Lie algebra, 18

commutator, 2

completely reducible module, 29
composition, 225, 293
useful, 295
useless, 295
composition series, 29
Coxeter diagram, 169

decomposing element, 125, 375
deglex order, 220, 229
degree compatible order, 229
degree of free magma elements, 259
derivation, 22

inner, 24

outer, 24
derived series, 20
derived subalgebra, 20
descending chain condition, 220,

229, 262, 286

diagram automorphism, 194
direct sum

of L-modules, 28

of Lie algebras, 25

root systems, 153
dominant integral linear function,

314

Dorroh extension, 363
Dynkin diagram, 167

Engel’s theorem, 41
equivalence

of L-modules, 28

of Cartan matrices, 161
even orthogonal Lie algebra, 7

faithful representation, 27

finite presentation, 261

finitely presented Lie algebra, 261
Fitting decomposition, 63
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Fitting-null component, 63

Fitting-one component, 63

foliage, 275

formal character, 342

free algebra, 259

free associative algebra, 220

free Lie algebra, 259

free magma, 259

free monoid, 220

Freudenthal’s multiplicity formula,
333

fundamental dominant weights, 317

Grobner basis

in a free algebra, 263

in a free associative algebra,
223

in a free Lie algebra, 292

in a universal enveloping alge-
bra, 231

left, 239

Hall order, 271

Hall set, 271

Hall word, 276

height of a root, 161

highest weight, 145, 314
highest-weight module, 314
highest-weight vector, 145, 314
hypercentre, 21

ideal, 1
idempotent, 367

central, 373

orthogonal, 368

primitive, 368
inner automorphism, 27
inner automorphism group, 27
integral linear function, 313
irreducible

character, 352

module, 29

rootsystem, 153
isomorphism

of algebras, 2

of root systems, 152
Iwasawa’s theorem, 254

Jacobi identity, 2
Jordan decomposition, 372

Killing form, 91
Klymik’s formula, 355
Kostant’s formula, 350

largest nilpotency ideal, 244
Las Vegas algorithm, 15
leading monomial, 220, 229
left-normal form, 238
Leibniz formula, 23
length of a Weyl group element,
326
letters, 273
level of a weight, 331
Levi subalgebra, 106
Levi’s theorem, 104
lexicographical order, 281
Lie bracket, 2
Lie polynomial, 276
Lie’s theorem, 48
linear
associative algebra, 363
Lie algebra, 4
longest element in a Weyl group,
327
lower central series, 20
Lyndon-Shirshov words, 282

module, 27
morphism
of L-modules, 28
of algebras, 2
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multiplication, 1

multiplication table, 9

multiplicative order, 220, 229, 262,
286

multiplicity of a weight, 333

negative root, 158
nilpotency class, 20
nilpotency ideal, 243
nilpotent

associative algebra, 364

element, 54

Lie algebra, 20
nilradical, 42
non-degenerate bilinear form, 5
normal monomials, 263, 292
normal words, 221, 231
normalizer, 18

odd orthogonal Lie algebra, 7

Poincaré-Birkhoff-Witt theorem, 227
polynomial map, 72

positive root, 158

primary components, 58

primary decomposition, 58

product space, 19

projection matrix, 360

quasi-Hall set, 271
quotient algebra, 3
quotient module, 29

Racah’s formula, 351, 355

radical of an associative algebra,
364

rank of a Lie algebra, 67

rank of a root system, 151

reduced expression (for a Weyl group
element), 318

reduction, 222, 231

reduction order, 286

reflecting hyperplane, 150
reflection, 150
regular element, 67
representation of a Lie algebra, 27
restricted Lie algebra, 29
reverse lexicographical order, 283
root, 69

long, 201

short, 201
root lattice, 190
root order, 158

lexicographical, 158
root space, 69
root space decomposition, 70
root system, 151

self-reduced set, 223, 263, 294
semidirect sum, 25
semisimple

associative algebra, 365

Lie algebra, 91

linear transformation, 370
Serre’s theorem, 307
Shirshov’s theorem, 294
sign of an element of the Weyl group,

342

simple

Lie algebra, 92

reflection, 166

root, 158

system of roots, 160

type, 177
simply-laced root system, 189
solvable Lie algebra, 20
solvable radical, 45
special linear Lie algebra, 5
split

Cartan subalgebra, 69

linear Lie algebra, 47
splitting element, 121, 374
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standard factorization, 290
standard monomial, 228
standard sequence, 273
Steinberg’s formula, 355
structural invariant, 143
complete, 143
structure constants, 8
subalgebra, 1
submodule, 28
symmetric element, 342
symplectic Lie algebra, 6

toral subalgebra, 136

Trace form, 90

type of a semisimple Lie algebra,
207

upper central series, 21
Verma module, 315

weight, 145, 303, 313

weight lattice, 317

weight space, 145, 303, 313
weight vector, 145, 303, 313
weight-coordinate vectors, 324
Weyl group, 164

Weyl vector, 165

Weyl’s character formula, 347
Weyl’s dimension formula, 347
Weyl’s theorem, 99
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AdjointMatrix, 17
Appliance, 291
ArelsomorphicSSLieAlgebras, 215
BracketingOfHallWord, 283, 285
BranchingRule, 360
CanonicalGenerators, 182
CartanMatrixToRootSystem, 162
CartanSubalgebraBigField, 67
CartanSubalgebraRestricted, 68
Centralldempotents, 375
Centralizer, 17
Centre, 18
CollectionlnUAE, 228
ConjugateDominantWeight, 319
DecomposeCharacterTensorProduct,
358
DecompositionBySuccessiveSubtractions,
353
Derivations, 23
DerivedSeries, 20
DimensionPolynomial, 348
DirectSumDecomposition, 37, 129
DominantWeightsOfHWModule, 332
ExtendRepresentation, 248
ExtensionSeriesNilpotentCase, 241
ExtensionSeriesSolvableCase, 241
FittingOneComponent, 64
GrobnerBasis, 234, 297
HallSet, 272
InterReduce, 296
IsHallElement, 272
IsRestricted, 32
IsomorphismOfSSLieAlgebras, 185
JordanDecomposition, 372
LeftGrobnerBasis, 239
LeftNormalForm, 238
LeviSubalgebraByl CSeries, 133

LeviSubalgebra, 132, 140
LowerCentralSeries, 20

NilRadical, 43, 82, 85
NonNilpotentElement, 55
NormalForm, 221, 230, 289
Normalizer, 18
PrimaryDecompositionBigField, 124
PrimaryDecompositionSmallField, 125
ProductSpace, 20
QuotientAlgebra, 16

Radical, 365
RepresentationNilpotentCase, 249
RepresentationSolvableCase, 250
Representation, 250, 255
RewriteMagmaElement, 278
SimpleLieAlgebra, 203
SolvableRadical, 53, 54
SplittingElementDeterministic, 123
SplittingElementRandom, 122
ToralSubalgebra, 138

Type, 213

UpperCentralSeries, 21
WeightsOfHWModule, 331
WeylOrbit, 330



