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133-151 (1966)

51. Dragt, A.J., Finn, J.M.: Lie series and invariant functions for analytic symplectic maps,
J. Math. Phys., 17, 2215–2217 (1976)

52. Duistermaat J.J., Kolk J.A.C.: Lie Groups, Universitext. Berlin: Springer-Verlag, 2000.
53. Duleba, I.: On a computationally simple form of the generalized Campbell-Baker-Hausdorff-

Dynkin formula, Systems Control Lett., 34, 191–202 (1998)
54. Dynkin, E.B.: Calculation of the coefficients in the Campbell-Hausdorff formula (Russian),

Dokl. Akad. Nauk SSSR (N.S.), 57, 323–326 (1947)
55. Dynkin, E.B.: On the representation by means of commutators of the series log(exey) for

noncommutative x and y (Russian), Mat. Sbornik (N.S.), 25 (67), 155–162 (1949)
56. Dynkin, E.B.: Normed Lie algebras and analytic groups, Uspehi Matem. Nauk (N.S.), 5,

n.1(35), 135–186 (1950)
57. Dynkin, E.B.: Selected papers of E.B. Dynkin with commentary, Edited by

A.A. Yushkevich, G.M. Seitz and A.L. Onishchik, American Mathematical Society:
Providence, RI, 2000

58. Eggert, A.:, Extending the Campbell-Hausdorff multiplication, Geom. Dedicata, 46, 35–45
(1993)

59. Eichler, M.: A new proof of the Baker-Campbell-Hausdorff formula, J. Math. Soc. Japan, 20,
23–25 (1968)

60. Eisenhart, L.P.: Continuous Groups of Transformations, Princeton, University Press,
1933. Reprinted by Dover Publications: New York, 1961

61. Eriksen, E.: Properties of higher-order commutator products and the Baker-Hausdorff
formula, J. Math. Phys., 9, 790–796 (1968)

62. Folland, G.B.: Subelliptic estimates and function spaces on nilpotent Lie groups, Ark. Mat.,
13, 161–207 (1975)

63. Folland, G.B., Stein, E.M.: Hardy spaces on homogeneous groups, Mathematical Notes,
28, Princeton University Press, Princeton; University of Tokyo Press, Tokyo, 1982

64. Friedrichs, K.O.: Mathematical aspects of the quantum theory of fields. V Fields modified by
linear homogeneous forces, Comm. Pure Appl. Math., 6, 1–72 (1953)

65. Gilmore, R.: Baker-Campbell-Hausdorff formulas, J. Math. Phys., 15, 2090–2092 (1974)
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formal, 101
primitive element, 167
product space, 53

quotient algebra, 58
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semigroup, 56
stratification, 475
structure constants, 332
substitution (formal power series), 481
symmetric algebra, 501
symmetric tensor space, 509
symmetrizing operator, 508

tensor algebra, 75
basis (of the), 77

tensor product, 73
basis (of the), 74
of algebras, 81

theorem
L(K〈X〉) � Lie(X), 91
T (K〈X〉) � Libas(X), 79
̂T ⊗ ̂T is a subalgebra of ̂T⊗T , 106

associativity, 313
associativity (nilpotent case), 320
Campbell, Baker, Hausdorff, 141
Cartier, 258
CBHD, 125
completion of a metric space, 98
conjugation by an exponential, 205
convergence, 285, 296
convergence (improved), 301
Djoković, 208
double limits, 318
Dynkin, 151
Dynkin, Specht, Wever, 145
Eichler, 188
finite associativity, 310
free Lie algebra, 91
Friedrichs, 133, 137
fundamental estimate, 281, 296
Hausdorff group, 143
nested brackets, 60
on the completion of metric spaces, 98

on the formal power series, 102
PBW, 111
prolongation, 103
rate of convergence, 298
real-analiticity, 288
Reutenauer, 248
third fundamental (of Lie), 328
Varadarajan, 227

third fundamental theorem of Lie, 328
topological algebra, 94
topologically admissible family, 94
topology induced by an admissible family,

95

UA algebra
free, 69

UAA morphism, 57
ultrametric

inequality, 94
space, 94

uniformly convergent (series of function),
278

unital associative algebra, 56
morphism, 57

unital magma, 56
universal enveloping algebra, 108
universal property

L(K〈x, y, z〉), 107
L(K〈x, y〉), 107
T (K〈x, y, z〉), 107
T (K〈x, y〉), 107
algebra of a magma, 68
algebra of a monoid, 68
external direct sum, 54
free algebra, 70
free Lie algebra generated by a vector

space, 86
free magma, 64
free monoid, 66
free nilpotent Lie algebra, 472
free UA algebra, 71
free vector space, 52
symmetric algebra, 505
tensor algebra, 77
tensor product, 74
universal enveloping algebra, 110

von Neumann, 119

word, 65
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