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biquadratic, 243
cubic, 26, 38, 39, 41, 90, 109,
117, 132, 146
quadratic, 2, 6, 24, 25, 26, 38,
39, 59, 73, 113, 157, 213, 218
quartic, 29, 32, 38, 39, 109
quaternary quadratic, 241
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discriminant (continued ):
ternary quadratic, 237
dissipative decomposition, 78
distance, 52, 76, 167
double bond, 134
dual, 64, 236
basis, 64
curve, 237
quadratic form, 238, 240
quadric, 241
representation, 64
transformation, 64
vector space, 64
dynamical system, zz

edge detector, 94
effective, 54, 57, 176
eigenvalue, 61, 200
elasticity, 88, 99, 229, 246
electrodynamics, 81
electromagnetism, 81
element, 132
elementary symmetric polynomial,
74, 78
ellipse, 184, 186, 187, 232
elliptic
curve, 233
function, 194
empty set, 57
engineering system, zz
entry, matrix, 154
equation
boundary layer, 194
differential, zi, zvi, zz, 20, 44,
78, 91, 99, 151, 158, 169, 184,
194, 199, 205, 208, 211, 220
Chazy, 194
evolution, 99
homogeneous, 21
hypergeometric, 194
line, 237
multiplier, 80, 215
normalization, 163
polynomial, 44
Prandtl, 194
von Kérman, 88
Yang-Mills, 194
equi-affine, 53
arc length, 177

curvature, 177, 187
geometry, 177
group, 76, 154, 156, 168, 171,
177, 187
equi-anharmonic, 29
equilateral, 55
equivalence, zii, ziv, 1, 41, 58, 73,
161, 182, 183, 190
theorem, 189
equivalent, 58, 182, 188, 242
gauge, 82
points, 159
equivariant, 164
Erlanger Programm, 44
Fuclidean
arc length, 173, 174, 175, 181,
182
curvature, 172, 175, 179, 182,
207
differential invariant, 172
geometry, 44, 53, 165, 187
group, 53, 76, 154, 156, 165,
166, 169, 172, 173, 175, 182,
186
norm, 52, 68
plane, 169
space, 151, 198
Euler’s formula, 20, 34, 96, 101,
106, 121, 216, 235
evolution equation, 99
exact, 173
exponential, 48, 199
map, 200, 202, 209, 211
matrix, zv, 48, 50, 63, 188, 199

factor, 37
bracket, xiii, 108, 118, 129
determinantal, 24
gauge, 81
factorial, falling, 101, 142
factorization, 1, 22, 239
normal, 24, 37
prime, 36
faithful, 54
falling factorial, 101, 142
Fermat’s Last Theorem, 92, 233
field, zv, zvi, 12, 87
vector, zv, xvi, 207
finite, 50
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group, 68, 99, 150, 220
simple, 198
set, 50
First Fundamental Theorem, zz1,
27, 90, 96, 109, 116, 119, 124,
129, 235, 239
fixed point, 57, 73, 83, 84
flow, 207, 209
fluid mechanics, 194, 207
foliation, 158
form, 11, 229; see polynomial
anti-symmetric, 229, 241
automorphic, 92
bi-, 229, 242
binary, zi, 11, 30, 66, 160, 165,
177, 188, 198, 202, 229
biquadratic, 243
canonical, ziv, 1, 4, 8, 9, 28, 58,
59, 73, 161, 163
cubic, zii, 4, 26, 38, 39, 41, 42,
60, 90, 106, 109, 117, 132, 146,
160, 194, 214, 219, 222, 223
differential, 11, 84, 173, 241
Jordan, zv, 50, 59, 200, 241
linear, 26, 65, 112, 239
modular, 92, 194, 233
normal, 220
normal factored, 24, 37
null, 226
one-, 84, 173
quadratic, zi, 2, 5, 12, 24, 38,

39, 59, 61, 64, 70, 73, 113, 157,

212, 218

quartic, zuz, 28, 31, 32, 33, 38,
39, 42, 88, 95, 106, 109, 113,
127, 132, 160, 195, 214, 243

quaternary, 229
quadratic, 238, 240

quintic, 39

septic, 40

sextic, 39

symbolic, 100, 114, 116, 133

symmetric, 229, 241

ternary, 229, 236
cubic, 233, 238, 240
quadratic, 231, 232, 237, 238

formula

Euler, 20, 34, 96, 101, 106, 121,

216, 235

quadratic, 2
Fourier
analysis, 62, 72, 92
transform, ziiz, zvi, 99, 100,
105, 150, 239
frame
coordinate, 230
Frenet, 188
moving, 150, 161, 163, 169, 179,
182, 190, 228
free, 57, 131, 157, 163, 164
locally, 157
valence, 132
Frenet frame, 188
Frobenius Theorem, ziv, 158
function, 19, 45, 69, 136, 169, 175,
198
elliptic, 194
generating, zvit
homogeneous, 19, 96, 136, 140
hypergeometric, 194
implicit, ziv, zvi, 152, 162, 163
inhomogeneous, 19, 96
joint, 93
multi-symmetric, 78
space, 62, 69
special, 62, 72
symmetric, 74
vector-valued, 70, 82
functionally independent, 59, 74,
159, 164, 211
fundamental
differential invariant, 188
invariant, 159, 162
multiplier representation, 177
representation, 71, 81
Fundamental Theorem
algebra, zii, 22, 23
differential invariant, 176
First, zidd, 27, 90, 96, 109, 116,
119, 124, 129, 235, 239
iterated transvectants, 95
Lie group invariant, 159
linear transformations, 49
multi-symmetric, 79
Second, i, 111, 120, 240
symmetric group, 75
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G-invariant, 173
arc length, 176
curvature, 176
point, 57
subset, 55, 57
G-regular, 182
Galois theory, 151
gauge
equivalent, 82
factor, 81
Gaussian curvature, 188
generalized transvectant, 93
general linear group, 45, 52, 63, 70,
150, 153, 154, 156, 199, 211,
231
generating function, zvii
generator, infinitesimal, zv, 198,
199, 201, 205, 215, 216
generic orbit, 158, 160
geometric invariant theory, zz, 226
geometry, ziv, zvi, xx, 41, 44, 55,
62, 68, 169, 173

affine, 44, 177
differential, zvi, 84, 152, 207,
229

equi-affine, 177
Euclidean, 44, 53, 165, 187
hyperbolic, 6
projective, 6, 15, 44, 49
Riemannian, zz, 165
global
isotropy subgroup, 54
transformation group, 155
Gordan’s method, ziii, 86, 144
gradient, 84, 87, 96, 102, 107, 122,
239
Gram’s theorem, 160
graph, 169, 228
directed, ziii, 128, 129, 133, 244
hyper-, 240
ionic, 145
irreducible, 143
reducible, 145
saturated, 132, 144
theory, 128, 129
graphical method, 128
Grassmann space, 230, 237
gravity, 81
Grobner basis, zz, 40, 166

group, zt, 45, 50, 54

affine, 53, 77, 154, 156, 168,
205, 217

averaging, 74, 113

circle, 46, 47, 49, 50, 72, 153,
200

commutative, 45, 47, 153, 203,
204

compact, 68, 72, 220, 226

connected, 154, 155, 156, 202,
210, 215

continuous, 44

covering, 154

dihedral, 56

discrete 44, 150

equi-affine, 76, 154, 156, 168,
171, 177, 187

Euclidean, 53, 76, 154, 156, 165,
166, 169, 172, 173, 175, 182,
186

finite, 44, 68, 99, 150, 198, 220

general linear, 45, 52, 63, 70,
150, 153, 154, 156, 199, 211,
231

homomorphism, 47, 51

isomorphism, 47

Lie, see Lie group

local transformation, 155, 165

monomorphism, 47, 49

one-parameter, 48, 154, 199,
205, 207

orthogonal, 53, 61, 154, 156, 203

projective, zz, 49

proper Euclidean, 53, 169

quantum, 86, 92, 137

quotient, 49, 54, 155

r—parameter, 153

rotation, 57, 59, 72, 73, 153,
156, 162

scaling, 176, 217

semi-, 55

similarity, 176, 217

simple, 198

sub-, see subgroup

special linear, 46, 49, 52, 82,
153, 154, 156

special orthogonal, 53, 154

symmetric, 50, 55, 63, 68, 74,
75, 78, 103
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symmetry, 55, 169, 185, 187,
191, 192, 193
maximal, 186, 188, 190, 207
theory, zv, 198
topological, 152
transformation, z#i, 44, 51, 169,
176, 205
unimodular, 157, 203, 204
unitary, 68
upper triangular, 72, 205, 217
vector, 153
Gundelfinger covariant, 109

Haar measure, 69, 226
Hankel operator, 92
harmonic analysis, 62
Hausdorff, 152
Hermite reciprocity, 123
Hermitian, 68
Hesse’s Theorem, 234
Hessian, 26, 31, 86, 91, 92, 103,
104, 110, 131, 134, 179, 188,
233, 235
biquadratic, 244
cubic, 26, 39, 106, 146, 194, 214,
222, 223
polarized, 34, 88
quadratic, 26, 38, 132, 237
quartic, 29, 39, 114, 147, 195,
214
higher dimensional determinant,
235
Hilbert
basis, ziit, ziv, 43, 74, 110, 124,
129, 140, 143, 223
biquadratic, 245
cubic, 27, 39, 146
quadratic, 25, 39, 145
quartic, 30, 39, 147
Basis Theorem, z, zii, zv, 69,
143, 144, 198, 223, 224, 225,
226
operator, 222
series, zvii
Syzygy Theorem, z
Hilfsatz, 224
Hironaka decomposition, 43
Hirota operator, 89
homogeneous, 5, 20

coordinate, 16, 229, 230

covariant, 30

equation, 21

function, 19, 96, 136, 140

polynomial, 11, 70, 80, 86, 99,

228, 229

root, 22, 24, 37

space, 155, 156, 157, 188
homomorphism, 47, 51, 70, 199

Lie algebra, 204
hydrogen, 132
hyperbola, 232
hyperbolic

geometry, 6

rotation, 60
hyperdeterminant, 86, 92, 235
hypergeometric, 194
hypergraph, 240
hyperjacobian, 235
hyperplane, 229, 230, 237

ideal, 224
identity, 45, 55
binomial, 101
Capelli, 118, 120, 121, 122
determinantal, 110
Jacobi, 97, 202, 209
multinomial, 101
representation, 64, 65, 67, 84
tensor, 237
transformation, 50
image processing, zvii, zzi, 15, 47,
49, 94
implicit differentiation, 170, 171
Implicit Function Theorem, ziv,
zvi, 152, 162, 163
indefinite, 9, 60
independent
algebraically, 74
functionally, 59, 74, 159, 164,
211
rationally, 74, 124
variable, 171
index, 186, 192, 193
inertia, 61
infinite root, 21, 23
infinitesimal, zv, 198
change, 206
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infinitesimal {continued ):
generator, zv, 198, 199, 201,
205, 215, 216
invariance, 210, 213, 216
infinity, 17, 155, 230, 231
inhomogeneous, 5, 21
function, 19, 96
polynomial, 12, 80, 228
initial value problem, 199, 208
inner product, zv, 68, 69
integer, 46
integrable, 86, 99, 194
integral
curve, 208
invariant, 220, 226
line, 173
vector, 46
intersection, 192
intransitive, 176
invariant, zi, 1, 6, 24, 39, 58, 73,
84, 86, 159, 164, 198, 210, 212,
228, 233, 242
absolute, 29, 32,83
arc length, 176
curvature, 176
differential, ziv, 172, 174, 182,
188, 194
differential operator, 86, 173,
174, 180
differentiation process, 122
discriminant, zi, 37, 109
functionally independent, 164,
211
fundamental, 159, 162
infinitesimal, 210, 213, 216
integration, 220, 226
isobaric, zv, 217, 218, 221
joint, ziv, 33, 76, 77, 84, 87,
166, 182, 241
operator, 96
relative, 83, 87, 92, 160, 173,
216, 232
resultant, 36, 41, 109, 123, 227
joint, 77, 84
vector-valued, 84
point, 57
semi-, zv, 217, 218, 221
subresultant, 37, 192
subset, 55, 57

subspace, 66
theory, z, 1, 62, 99, 128, 179
geometric, zz, 226
inverse, 45, 50
inverse scattering, 99
inversion, 7, 17, 152, 231
ion, 130, 132, 145
irreducible, 67
digraph, 143
representation, 68, 71
isobaric, zv, 217, 218, 221
isosceles, 55, 56
isometry, 52, 53
isomorphism, 47
isotropy subgroup, 57, 106, 156,
157, 208
global, 54
iterated transvectant, 89, 94, 98
Fundamental Theorem, 95

Jacobian, 27, 30, 33, 34, 39, 86, 95,
97, 98, 102, 130
conjecture, 14
determinant, 14, 82, 88, 162,
233, 235
hyper-, 235
matrix, 52, 82, 152, 160
multiplier, 82, 84, 173
Jacobi identity, 97, 202, 209
jet, 170, 177
joint
concomitant, 240
function, 93
invariant, ziv, 33, 76, 87, 166,
182, 241
m~fold, 76
relative, 77, 84
Jordan block, 59, 201
Jordan canonical form, zv, 50, 59,
200, 241

kernel, 49, 54

Klein bottle, 230

knot, xii, 137, 158
Kronecker delta, 64, 97

Lagrangian, 99
law of cosines, 167
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leading
coefficient, 219, 224
term, 219, 221
left multiplication, 52, 58
Leibniz rule, 97, 118
length
arc, ziv, 173-177, 181, 182, 188
level set, 152, 157
letter, symbolic, 87, 93, 94, 113
lexicographic, 75
Lie algebra, zv, 198, 202, 209, 215,
228
abelian, 203
homomorphism, 204
matrix, 202, 204
Lie bracket, 208
Lie derivative, 92
Lie group, zw, zvi, 44, 48, 69, 152,
198
compact, 68, 72, 220, 226
connected, 154, 155, 156, 202,
210, 215
matrix, 154, 201, 204
r—parameter, 153
semi-simple, 226
simple, 198
transformation, ziv, 155
Lie subgroup, 202
closed, 155, 157
line, 15, 16, 21, 150, 187, 229, 232,
236, 241
at infinity, 230
bundle, 12
complex, 18
equation, 237
integral, 173
projective, 16, 54, 79, 155, 230
linear, 12, 55
algebra, zv, 223
combination, 130
differential polynomial, 100
form, 26, 65, 112, 239
fractional rotation, 58
fractional transformation, zi, 6,
14, 24, 54, 77, 79, 155, 171
group, 45, 49, 52, 63, 70, 150,
153, 154, 156, 199, 211, 231
special, 46, 49, 52, 82, 153,
154, 156

map, 64, 65
multi-, 102
polynomial, 3
transformation, zv, 5, 13, 24,
49, 52, 63, 241, 242
linearization, 198
linearly reductive, 69, 72
local
coordinates, 152, 158, 162, 229
transformation group, 155, 165
locally free, 157
locus, 231
logarithmic derivative, 91, 194

m-ary, 229
m—fold, 76
MACAULAY, 79
manifold, zwvi, 15, 51, 151, 155,
173, 198, 205, 207, 230, 241
sub-, 152, 161, 172, 182, 188,
231
map
exponential, 200, 202, 209, 211
linear, 64, 65
overlap, 152
MATHEMATICA, zvidi
mathematics, 6, 40, 45, 62, 68, 86,
151
matrix, zv, 6, 45, 52, 153, 231, 241
conjugate, 201
entry, 154
exponential, zv, 48, 50, 63, 188,
199
group, 46, 154, 201, 204
Jacobian, 52, 82, 152, 160
Lie algebra, 202, 204
multiplier, 82, 84
permutation, 63, 74
signature, 61
skew-symmetric, 67, 203
symmetric, 61, 67
upper triangular, 72, 205, 217
maximal discrete symmetry, 193
maximally symmetric, 186, 188,
190, 207
mean curvature, 188
measure, 69, 226
mechanics
classical, 45, 88, 97
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mechanics (continued ):
continuum, zz
quantum, ziz, 62, 68, 97, 100,
137, 204, 215
method
Gordan, zuit, 86, 144
graphical, 128
of characteristics, 211, 213, 218
symbolic, ziz, zz, 86, 99, 112,
150, 238
metric, 241
mixed concomitant, 66, 228, 237,
240
mixture, 144
Mobius
strip, 230
transformation, 6
mod, 49
modular form, 92, 194, 233
moduli, 2, 59, 61, 163, 164
projective, 78
molecular covalence, 131
molecule, 129, 132, 141
atomic, 128, 143
diatomic, 130
directed, 128
monatomic, 130
neutral, 132
pentatomic, 129
Molien series, zvit
momentum, 100
monatomic, 130
monic, 130
Monge—Ampere bracket, 88
monomial, 31, 71, 104, 115, 160,
190, 214
bracket, 111, 125, 129, 130, 141,
240
differential, 115
monic, 130
symbolic, 113
monomorphism, 47, 49
morphism, 47
moving frame, 150, 161, 163, 169,
179, 182, 190, 228
Moyal bracket, 98
multi-index, 101, 229
multilinear, 102, 234
multinomial, 101, 142

multiple root, 22, 38, 244
multiplication, 32, 45, 98, 152
left, 52, 58
operator, 100
right, 52, 164
multiplicity, 22, 23
multiplier, 7, 15, 80, 83, 215, 232
determinantal, 84, 87, 232
equation, 80, 215
Jacobian, 82, 84, 173
matrix, 82, 84
representation, x:z, 80, 84, 160,
182, 188, 215
fundamental, 177
trivial, 82
multi-symmetric, 78, 104, 239
multivariable calculus, zvi, 150
multivariate, 228

n-variate, 224
negative definite, 9
network, spin, 137
neutral molecule, 132
non-abelian, 45, 50, 56, 204, 205
non-commutative determinant, 118
nonsingular, 183, 189
norm, zv, 52
-preserving, 68
normal, 46, 48, 49, 54, 155
factored form, 24, 37
form, 220
order, 100
normalizable, 70
normalization, ziv, 150, 161, 163
north pole, 18
nullform, 226
null Lagrangian, 99
Nullstellensatz, =, 226
number, 45
complex, 46
real, 45, 63, 199
theory, zz, 6, 62

object recognition, 183
octonion, zvi
omega

calculus, 137
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process, 87, 93, 96, 99, 102, 107,
110, 118, 123, 131, 226, 234,
242, 244

one-form, 84, 173

one-parameter subgroup, 48, 154,
199, 205, 207

open, 150, 202

operator

algebra, 137

differential, zii, 31, 99, 100, 121,
122, 150, 198, 206, 207, 215

Hankel, 92

Hilbert, 222

Hirota, 89

invariant, 96

multiplication, 100

polarization, 35, 96, 123, 203

Reynolds, 74

Schrédinger, 215

symmetrization, 74, 103, 104,
113, 198, 220, 226

orbit, 10, 41, 57, 58, 73, 157, 161,
187, 207, 209
generic, 158, 160
singular, 158
order, 30, 33, 113, 172
normal, 100
ordinary, 176, 182
differential equation, zvi, zz, 20,
91, 184, 194, 199, 211, 220
orientation, 230
-preserving, 52, 53, 153, 167
-reversing, 211
orthogonal, 53, 60

complement, 69

group, 53, 61, 154, 156, 203
special, 53, 154

osculating circle, 169

overdetermined, 212

overlap map, 152

oxygen, 132

Painlevé property, 194

parabola, 232

parameter, 153

parametrized curve, 172

partial derivative, 26, 100, 104, 120

partial differential equation, zv, 20,
44, 78, 99, 158, 205, 211

partial trace, 35

partial transvectant, 92, 93, 95,
102, 109, 130, 141, 235
iterated, 95
particle physics, 62
pathwise connected, 157
pentagon, 57
pentatomic, 129
perception, 55
permutation, 50, 56, 63, 103, 106
matrix, 63, 74
perpetuant, 149
perspective, 15
phantom, 136
phase space, 97
physics, ziz, zz, 45, 55, 62, 86, 128,
151, 198
Picard—Vessiot theory, 151
Planck’s constant, 97
plane, 18, 150, 176, 236, 241
complex, 18
Euclidean, 169
hyper-, 229, 230, 237
projective, 187, 230
plate, 88
Pochhammer symbol, 101
point, 182, 241
at infinity, 17
equivalence problem, 159
G-invariant, 57
Poisson bracket, 86, 97, 202
polarization, 34, 35, 96, 123, 203,
235
covariant, 117, 120
Hessian, 34, 88
pole, 18
polyhedral skeleton, 137
polynomial, z, 44, 70, 99, 131, 151,
224
bracket, 108, 109, 116, 118, 129,
130, 134, 240
differential, zii, 27, 33, 90, 93,
99, 100, 102, 103, 105, 114,
133, 136, 233, 239
equation, 44
homogeneous, 11, 70, 80, 86, 99,
228, 229
inhomogeneous, 12, 80, 228
knot, 137

linear, 3
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polynomial (continued ):
multi-symmetric, 78, 104, 239
symbolic, 113
symmetric, 74, 75, 78
transformation, 14
position, 100
positive definite, 9, 60, 61
positive valence, 132
power, 197
product, 75, 104, 112
sum, 75
symmetric, 71
tensor, 67, 241
Prandt! equations, 194
prime factorization, 36
probability, 62
process
covariant omega, 118
covariant polarization, 117, 120
differentiation, 122
omega, 87, 93, 96, 99, 102, 107,
110, 123, 131, 226, 234, 242,
244
polarization, 34, 35, 96, 123,
203, 235
scaling, 96, 100, 107, 109, 110,
114, 122, 131, 132, 235
product, 88, 98
Cartesian, 45, 53, 76, 84, 87,
154, 182, 234, 242
cross, 77
inner, zv, 68, 69
power, 75, 104, 112
semi-direct, 53, 154
star, 97
tensor, zv, 65, 93, 102, 234, 239,
241
projection, 48
stereographic, 18
projective
action, 77, 168, 206, 209, 231
arc length, 188
coordinate, 16, 90, 229, 230, 231
curvature, 188
geometry, 6, 15, 44, 49
group, xt, 49,
line, 16, 54, 79, 155, 230
linear group, 49
modulus, 78

plane, 187, 230
representation, 80
space, xt, 15, 49, 170, 229
symmetry, 355
transformation, 6, 56, 188, 232
variable, 6
prolongation, 169, 170
proper Euclidean group, 53, 169
pseudo-stabilize, 176
pull back, 173

quadratic, i, 2, 5, 12, 64, 70, 212
canonical forms, 4, 8, 9, 61
covariant, 124
discriminant, 2, 6, 24, 25, 26,

38, 39, 59, 73, 113, 157, 213,
218
dual, 238, 240
formula, 2
Hessian, 26, 38, 132, 237
Hilbert basis, 25, 39, 145
quaternary, 238, 240
ternary, 231, 232, 237, 238

quadric, 240
dual, 241

quadrilateral, 56

quantic, 11

quantization, 86, 100

quantum
electrodynamics, 81
group, 86, 92, 137
mechanics, ziz, 62, 68, 97, 100,

137, 204, 215
quartic, ziit, 28, 31, 33, 88, 95,
106, 113, 127, 132, 160, 243
canonical forms, 29, 196
discriminant, 29, 32, 38, 39, 109

Hessian, 29, 39, 114, 147, 195, 214

Hilbert basis, 30, 39, 147
signature curve, 195
syzygy, 42, 149, 195
quasi-exactly solvable, 215
quaternary, 229
quadratic, 238, 240
quaternion, zvi
quintic, 39
quotient
group, 49, 54, 155
space, 48
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radius, 73 Ricci scalar, 241
rank, 152 Ricci tensor, 241
one, 65 Riemann(ian)
rational curvature, 241
basis, 124, 127 geometry, zz, 165
canonical form, 59 metric, 241
covariant, 177, 181 sphere, 17, 77
independence, 74, 124 right multiplication, 52, 164
ray, 162 ring, 43
reaction, 128, 134, 137 root, x12, 1, 2, 21, 23, 75, 77, 195,
real number, 45, 63, 199 231
reciprocity, 123 common, 37, 192
recognition, 183 homogenized, 22, 24, 37
rectifying, 158, 162 infinite, 21, 23
reducible, 67 multiple, 22, 38, 244
covariant, 131 of unity, 42
digraph, 145 simple, 244
reductive, 69, 72 rotation, 2, 46, 47, 53, 56, 153, 157,
reflection, 53, 56, 154 182, 210, 211
regular, 152, 157, 159, 160, 186 group, 57, 59, 72, 73, 153, 156,
G-, 182 162
jet, 177 hyperbolic, 60
semi-, 157, 158, 159 linear fractional, 58
relative invariant, 83, 87, 92, 160, rule, 134, 135, 136
173, 216, 232 chain, 206
joint, 77, 84 Leibniz, 97, 118
vector-valued, 84
Renaissance, 15 saturated, 132, 144
reparametrization, 173 scalar, Ricci, 241
representation, zz, 52, 63, 70, 82 scaling, ziii, 2, 4, 17, 130
contragredient, zi, 64, 65, 70 generator, 216
determinantal, 63, 65, 67 process, 96, 100, 107, 109, 110,
dual, 64 114, 122, 131, 132, 235
fundamental, 71, 81 subgroup, 176, 217
fundamental multiplier, 177 scattering, 99
identity, 64, 65, 67, 84 Schrédinger operator, 215
irreducible, 68, 71 Second Fundamental Theorem,
multiplier, zii, 80, 84, 160, 177, ziit, 111, 120, 240
182, 188, 215 second quantization, 100
projective; 80 self-intersection, 192
space, 63 semi-direct product, 53, 154
sub-, 66, 67, 68 semi-group, 55
tensor, 72 semi-invariant, zv, 217,
theory, zii, iz, zx weight, 219, 221
unitary, 69 semi-perimeter, 77
resonant, 140, 149 semi-regular, 157, 158, 159
resultant, 36, 41, 109, 123, 227 semi-simple, 226
sub-, 37, 192 septic, 40
Reynolds operator, 74 series, Tt
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set, 45, 50
level, 152, 157
signature, ziv, 183, 186, 188,
189
sextic, 39
shear, 219
signature
curve, 183, 189, 195
matrix, 61
set, ziv, 183, 186, 188, 189
similarity, 176, 217
simple, 198
root, 244
semi-, 226
simply connected, 154
singularity, 231
singular orbit, 158
skew-symmetric, 89, 97, 202, 209
matrix, 67, 203
slice, 158
smooth, 20, 51, 70, 152
solid state physics, 62
soliton, 86, 92, 99, 194
space
Euclidean, 151, 198
Grassmann, 230, 237
homogeneous, 155, 156, 157, 188
inner product, 68
jet, 170
phase, 97
projective, zu, 15, 49, 170, 229
quotient, 48
representation, 63
tangent, 201, 209
topological, 152
vector, 15, 46, 49, 52, 61, 63, 64,
161, 202, 229
special
function, 62, 72
linear group, 46, 49, 52, 82, 153,
154, 156
orthogonal group, 53
sphere, 17, 59, 152, 156, 162, 210,
230
Riemann, 17, 77
spin network, 137
square, 56
star product, 97
stereographic projection, 18

streamline, 207
strip, Mdbius, 230
Stroh—Hilbert Theorem, 124, 238
structure constant, 203, 205
subgroup, 45, 217
closed, 155, 157
compact, 226
conjugate, 46, 58, 201
discrete, 46, 92, 157
global isotropy, 54
isotropy, 57, 106, 156, 157, 208
Lie, 155, 157, 202
one-parameter, 48, 154, 199,
205, 207
scaling, 217
symmetry, 55
upper triangular, 72, 205, 217
submanifold, 152, 161, 172, 182,
231
maximally symmetric, 188
subrepresentation, 66, 67, 68
subresultant, 37, 192
subscript, 26
subset, invariant, 55, 57
subspace, 201, 230
invariant, 66
sum, direct, 64, 67
superalgebra, 241
surface, ziv, 51, 151, 188
quadric, 240
Sylvester’s Theorem, 61, 67, 232,
240
symbol, Pochhammer, 101
symbolic
form, 100, 114, 116, 133
letter, 87, 93, 94, 113
method, ziiz, zx, 86, 99, 112,
150, 238
monomial, 113
polynomial, 113
variable, 100, 105, 112
symmetric, 11, 89, 103
form, 229, 241
function, 74
group, 50, 55, 63, 68, 74, 78, 103
Fundamental Theorem, 75
matrix, 61, 67
maximally, 186, 188, 190, 207
multi-, 78, 104, 239
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polynomial, 74, 78
power sum, 75
power, 71

skew-, 67, 89, 97, 202, 203, 209

transform, 104

symmetrization, 74, 103, 104, 113,

198, 220, 226

symmetry, zii, ziv, 44, 99, 55, 198

class, 68, 241

symmetry group, 55, 169, 185, 187,

191, 192, 193
maximal, 186, 188, 190, 207
projective, 55

syzygy, @i, zidi, 79, 110, 118, 128,

134, 149, 182, 219, 244
bracket, 110, 120, 121
cubic, 42, 195, 220
quartic, 42, 149, 195
theorem, z

tangent, 161, 169
hyperplane, 237
space, 201, 209
vector, 161, 207, 209
target, 47
tensor, zz
contravariant, 66, 237
covariant, 66, 233
identity, 237
mixed, 66, 228, 237, 240
power, 67, 241
product, zv, 65, 93, 102, 234,
239, 241
representation, 72
Ricci, 241
Riemann curvature, 241
symmetry class, 68, 241
Weyl, 241
term, leading, 219, 221
ternary, 229, 236
cubic, 233, 238, 240
quadratic, 231, 232, 237, 238
theology, 40
Theorem
Ado, 204
Binomial, 14, 88
Equivalence, 189
Fermat’s Last, 92, 233

First Fundamental, zi, 27, 90,
96, 109, 116, 119, 124, 129,
235, 239

Frobenius, ziv, 158

Fundamental Algebra, zii, 22,
23

Gram, 160

Hesse, 234

Hilbert Basis, z, zii, zv, 69,
143, 144, 198, 223, 224, 225,
226

Hilbert Syzygy,

Implicit Function, ziv, zvi, 152,
162, 163

Nullstellensatz, z, 226

Second Fundamental, zii, 111,
120, 240

Stroh—Hilbert, 124, 238

Sylvester, 61, 67, 232, 240

Thomas Replacement, 165

theory

algebro-chemical, 128

bifurcation, 62

control, zz

Galois, 151

geometric invariant, zz, 226

graph, 128, 129

group, zv, 198

invariant, z, 1, 62, 99, 128, 179

knot, xziz, 137

number, zz, 6, 62

Picard—Vessiot, 151

representation, xii, zix, xz, 62,
128

Thomas Replacement Theorem, 165

topological
group, 152
space, 152
topology, 11, 51, 150, 152, 173,
229, 230
algebraic, zz, 78
closed, 200
torus, 154, 159
knot, 158
trace, 34, 76, 93, 102, 105, 203,
235, 239
-free, 204
partial, 35
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transform, z4ii, 100, 102, 103, 114,
129, 133, 238, 239
Fourier, =z, zvi, 99, 100, 105,
150, 239
symmetric, 104
transformation
affine, 2, 53
dual, 64
Euclidean, 53, 182
group, ziz, 44, 51, 155, 169, 176,
205
global, 155
local, 155, 165
identity, 50
linear, zv, b, 13, 24, 49, 52, 63,
241, 242
linear fractional, zi, 6, 14, 24,
54, 77, 79, 155, 171
Mobbius, see linear fractional
polynomial, 14
projective, 6, 188, 232
Tschirnhaus, 14
transitive, 58, 73, 156, 176
translation, 2, 4, 53, 182
transvectant, xiz, 88, 90, 93, 102,
116, 124, 131, 137, 140, 144,
227, 235, 243
generalized, 93
iterated, 89, 94, 95, 98
transversally, 161
triangle, 55, 56, 77, 167, 168
triangular, 72, 205, 217
trivial multiplier, 82
Tschirnhaus transformation, 14

umbral, 86, 112
unattached bond, 130, 132
unimodular, 6, 9, 46, 53, 153, 156
group, 157, 203, 204
uniqueness, 208
unitarian trick, 226
unitary
group, 68
representation, 69
unity, root of, 42
univariate, 224
upper triangular, 72, 205, 217

valence, 131, 133
free, 132
positive, 132
variable
dependent, 171
independent, 171
projective, 6
symbolic, 100, 105, 112
-variate, 224
variation, 86, 99, 190, 229, 235
variational problem, 99, 246
variety, 231, 237
vector, zv
contravariant, 64, 66, 107, 108,
119, 123, 237, 240
covariant, 65, 66, 70, 107, 122,
237, 240
field, zv, zvi, 207
function, 70, 82
group, 153
integral, 46
relative invariant, 84
space, 15, 46, 49, 52, 61, 63,
161, 202, 229
dual, 64
tangent, 161, 207, 209
velocity, 207
vertex, 129
Virasoro algebra, 92
vision, zvi, zxi, 15, 45, 94, 183
volume, 52, 53
-preserving, 52
von Kérman equations, 88

weight, 25, 30, 33, 66, 71, 83, 84,
87, 125, 232, 237
semi-invariant, 219, 221
Weyl tensor, 241

Yang-Mills equations, 194
Young diagram, 68

Z€ero
characteristic, zvi, 87
locus, 231
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