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Riccati equation, 152

ring with R-powers, 30

scale, 54
atomic
decomposition, 126
symmetric, 126
family, 126
operator, 125
input, 126
output, 126
symmetric, 126
unravelling, 186
bad sequence, 18
minimal, 19

basic integral neighbourhood, 220

basis
asymptotic, 54
asymptotic scale, 54
Cartesian, 71
distinguished, 146
bounded, 27
series, 42
bounded part, 41
canonical decomposition, 40
canonical decomposition, 219
Cantor’s theorem, 16
Cartesian
basis, 71
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representation, 69
compatible, 70
faithful, 73
chain, 17
child, 20
coefficient, 36
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compactification of total ordering, 204
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comparability class, 30
comparable, 12
compatible

Cartesian representations, 70

dominance relation, 26

neglection relation, 26

refinement, 187
composition

grid-based operator, 124

multilinear grid-based operator, 117
conjugate

additive, 140, 169

multiplicative, 60, 137, 170
constant

at both sides, 227

at the left, 227

at the right, 227
constant part, 41
contracting operator, 128
contraction of transseries, 91
convergent

grid-based series, 73

transseries, 94

well-based, 96
convex, 28
cut, 203

initializer, 210

integral height, 219

left-oriented, 220

monomial, 208

oriented, 220

pathological, 220

regular, 220

right-oriented, 220

serial, 211

width, 209
decomposition

atomic, 126

symmetric, 126

by degrees, 167

by orders, 167

canonical, 219

into homogeneous parts, 125, 167

into isobaric parts, 168

logarithmic, 168

serial, 167

degree
differential polynomial, 167
Newton, 65, 152, 174
depth
logarithmic, 89
transseries, 90
derivation
asymptotic, 98, 102
exp-log, 98
strong, 98, 116
derivative
differential operator, 140
logarithmic, 98
iterated, 168
Dickson’s lemma, 18
diff_st_mon, 193
difference operator
asymptotic, 106
exp-log, 106
increasing, 106
strong, 106, 117
differential
algebraic — equation, 165
asymptotic, 165
grid-based operator, 133
operator
additive conjugate, 140
derivative, 140
distinguished right inverse, 146
downward shifting, 137
monic, 163
multiplicative conjugate, 137
trace, 141
upward shifting, 137
polynomial
additive conjugate, 169
decomposition
by degrees, 167
by orders, 167
into homogeneous parts, 167
into isobaric parts, 168
logarithmic, 168
serial, 167
degree, 167
downward shifting, 170
homogeneous part, 167
isobaric part, 168
multiplicative conjugate, 170
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transparent, 173
upward shifting, 170
valuation, 167
weight, 168
weighted valuation, 168
Riccati polynomial, 179
starting monomial, 174
starting term, 174
strong — operator, 117
dilatation of transseries, 91
direct sum, 23
anti-lexicographical, 23
distinguished
basis, 146
factorization, 164
integral, 103
right inverse, 146, 160
solution, 146, 160, 182, 197
unraveller, 197
dominance relation, 25
associated, 26
compatible, 26
flattened, 31
total, 25
dominant
coefficient, 40
exponent, 58
monomial, 40, 209
term, 40
dominated, 25
downward shifting, 90, 137, 170
equalizer, 178
equation
asymptotic, 65
Newton, 58
quasi-linear, 61, 65, 182
equivalent, 12, 25
family, 45
expansion
nested, 214
integral, 220
exp-log
derivation, 98
difference operator, 106
function, 94
ordered — field, 83
ordered — ring, 83
partial — ring, 83
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exponential
function, 80
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R-module, 30
partial — ring, 80
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ring, 80
ordered, 81
transseries, 90
extended

integral guiding sequence, 220

integral height, 220
extension

by strong linearity, 50

least common, 43
extensive

grid-based operator, 128

operation, 21

strictly — operator, 128
factorization

distinguished, 164
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faithful Cartesian representation, 73

family
atomic, 126
equivalent, 45
grid-based, 36
refines, 46
well-based, 39
field
grid-based transseries, 84
ordered — with R-powers, 30
ordered exp-log —, 83
final segment, 17
generated by A, 17
finer refinement, 175
R-finite set, 35
flat
as — as, 30
subring, 31
subset, 44
flatter, 30
greatest common truncation, 43
grid-based
algebra, 37, 115
family, 36
field of — transseries, 84, 89
mapping, 50
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module, 115
operator, 122
composition, 124
contracting, 128
decomposition
atomic, 126
homogeneous parts, 125
symmetric atomic, 126
differential, 133
extensive, 128
homogeneous part, 122
integral, 133
multilinear, 116
multilinear family for —, 122
of type 7, 133
strictly extensive, 128
with multipliers in &, 128
series, 36
convergent, 73
set, 34
summation, 48
group
ordered — with R-powers, 30
with R-powers, 30
Hahn space, 29
Hardy field, 23
Hausdorff interval topology, 203
height
exponential, 89
extended integral —, 220
integral cut, 219
Higman’s theorem, 18
homogeneous
part, 122
decomposition into —s, 125
differential polynomial, 167
grid-based operator, 122, 125
incomplete transbasis theorem, 92
increasing
difference operator, 106
mapping, 12
induction
Noetherian, 19
transfinite, 16
infimum, 19
infinitary operator, 45
infinitesimal, 27
series, 42
infinitesimal part, 41

initial segment, 17
generated by A, 17
initializer of cut, 210
integral
coordinates, 221
distinguished, 103
grid-based operator, 133
guiding sequence, 220
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cut, 219
extended, 220
neighbourhood, 221
basic, 220
nested expansion, 220
nested sequence, 220
refinement, 198
integration
strong, 116
intermediate value theorem, 229
interval, 202
open, 202
topology, 202
Hausdorff, 203
inverse of transseries, 111
irregular monomial for L, 141
isobaric part, 168
Kruskal’s theorem, 21
Laurent series, 38
multivariate, 38
leaf, 19
least common extension, 43
left neighbourhood, 222
left-oriented cut, 220
level
transbasis, 92
transseries, 90
Levi-Civitian set, 36
local community, 72
logarithmic
depth, 89
derivative, 98
iterated, 168
function, 82
transseries, 89
log-confluent transseries, 92
mixed starting monomial, 174
monic
differential operator, 163
series, 163
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monomial, 115
monomial, 34, 36
cut, 208
dominant, 40, 209
monoid, 115
set, 115
starting, 65, 152, 174
algebraic, 174
differential, 174

mixed, 174
strong — morphism, 72
multilinear

family for grid-based operator, 122
grid-based operator, 116
composition, 117
summable family, 124
strongly, 116
type, 133
multiplicative conjugate, 60, 137, 170
multiplicity
solution modulo 20, 175
starting term, 65, 152, 174
multipliers
grid-based operator with — in &, 128
multivariate
Laurent series, 38
series, 38
neglection relation, 25
associated, 26
compatible, 26
flattened, 31
negligible, 25
neighbourhood, 222
integral, 221
basic, 220
left, 222
one-sided, 222
right, 222
nested
expansion, 214
integral, 220
sequence, 213
integral, 220
Newton
degree, 65, 152, 174
equation, 58
polygon, 58
differential, 180
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polynomial, 58, 65
Newton_degree, 193
node, 19
leaf, 19
predecessor, 19
successor, 19
Noetherian induction, 19
normalized solution modulo 20, 175
one-sided neighbourhood, 222
open interval, 202
operator
atomic, 125
input, 126
output, 126
symmetric, 126
differential
monic, 163
grid-based, 122
composition, 124
contracting, 128
decomposition
atomic, 126
homogeneous parts, 125
symmetric atomic, 126
differential, 133
extensive, 128
homogeneous part, 122
integral, 133
multilinear family for —, 122
of type 7, 133
strictly extensive, 128
with multipliers in &, 128
infinitary, 45
strong differential, 117
support, 117, 123
ordered
R-algebra, 22
exp-log field, 83
exp-log ring, 83
exponential ring, 81
field, 22
with R-powers, 30
group with R-powers, 30
R-module, 22
monoid, 22
partial exponential ring, 81
ring, 22
with R-powers, 30
ordering, 12
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strict, 14
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compactification, 204
well-founded, 15
words, 13
ordinal, 16
countable, 16
limit, 16
successor, 16
oriented cut, 220
oscillating transseries, 159
spectral decomposition, 159
part
bounded, 41
constant, 41
homogeneous, 122
decomposition into —s, 125
differential polynomial, 167
infinitesimal, 41
purely infinite, 41
partial
exponential ring, 80
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unravelling, 187
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polynomial
differential
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logarithmic, 168
serial, 167
degree, 167
homogeneous part, 167
isobaric part, 168
Newton, 173
transparent, 173
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weight, 168
weighted valuation, 168
differential Riccati —, 179
Newton, 58, 65
differential, 173
polynomial_solve, 67
positive derivation, 98, 102
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purely infinite part, 41
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quasi-linear
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equation, 61, 65, 182
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commutative words, 15
compatible equivalence relation, 14
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well, 17
well-founded, 15
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recursive
expansion, 38
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compatible, 187
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regular
cut, 220
monomial for L, 141
series, 40
term for L, 141
relation
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asymptotic, 25
dominance, 25
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representation

Cartesian, 69

faithful, 73
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Riccati

differential — polynomial, 140, 179

algebraic part, 140
equation modulo o(1), 151
asymptotic, 152
riccati_solve, 155
right neighbourhood, 222
right-oriented cut, 220
ring
archimedean, 27

asymptotic — with R-powers, 30

exponential, 80
ordered, 81
ordered — with R-powers, 30
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partial exponential —, 80
ordered, 81
with R-powers, 30
root
almost multiple, 62

scalar product of transseries, 112

scale
asymptotic, 54
change, 54

semi-Cartesian representation, 69

sequence
integral guiding —, 220
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serial
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decomposition, 167
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bounded, 42
differentially algebraic, 75
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effective, 76
grid-based, 36
convergent, 73
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natural, 38
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order type, 39
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Puiseux, 38
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restriction, 42
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valuation, 58
well-based, 39
set
accumulation-free, 35
R-finite, 35
grid-based, 34
Levi-Civitian, 36
monomial, 115
weakly based, 36
well-based, 34
countable, 35
shifting
downward, 90, 137, 170
upward, 90, 137, 170
sign change, 229
similar modulo flatness, 30
solution

distinguished, 146, 160, 182, 197

modulo 20, 175
multiplicity, 175
normalized, 175

st_term, 194
starting

coefficient, 59

exponent, 58

monomial, 58, 65, 152, 174
algebraic, 174
differential, 174
mixed, 174

term, 59, 65, 152, 174
algebraic, 174
differential, 174
multiplicity, 65, 152, 174

steep complement, 87
Stirling number, 137, 170
strong
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R-algebra, 47
associativity, 46
commutativity, 45
derivation, 98, 116
difference operator, 106, 117
differential operator, 117
integration, 116
linear mapping, 47
R-module, 47
monomial morphism, 72
multilinear mapping, 116
repetition, 46
ring, 47
summation operator, 117
tensor product, 120
trivial — structure, 46
subtree, 19
successor, 19
support, 36
operator, 117, 123
Taylor series, 108, 122, 125
tensor product, 23
anti-lexicographical, 23
strong, 120
term, 36
dominant, 40
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starting, 65, 152, 174
algebraic, 174
differential, 174
multiplicity, 65, 152, 174
theorem
Cantor, 16
compactness, 204
Higman, 18
incomplete transbasis, 92
intermediate value, 229
Kruskal, 21
Newton-Puiseux, 68
Translagrange, 112

trace of differential operator, 141

transbasis, 92
incomplete — theorem, 92
level, 92
plane, 102
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Translagrange theorem, 112
transparent
differential polynomial, 173

transseries, 173

transseries

complex coeflicients, 158
contraction, 91
convergent, 94
depth, 90
dilatation, 91
downward shift, 90
exp-log, 94
exponential, 90
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level, 90
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log-confluent, 92
oscillating, 159
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tree, 20, 20

arity, 20
E-labeled, 20
leaf, 19

node, 19
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