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Painlevé approach. J. Math. Phys., 31, 2572–2577.

Grammaticos, B., Nijhoff, F., & Ramani, A. 1999. Discrete Painlev equations. Pages 413–516 of: The
Painlev property. Springer, New York.

Gruendler, J. 1985. The existence of homoclinic orbits and the method of Melnikov for systems in Rn.
SIAM J. Math. Anal., 16 (5), 907–931.

Gruendler, J. 1996. The existence of transverse homoclinic solutions for higher order equations. J. Differ.
Equations, 130, 307–320.

Guckenheimer, J., & Holmes, P. 1983. Nonlinear oscillations, dynamical systems and bifurcations of
vector fields. Springer-Verlag, New York.

Haine, L., & Horozov, E. 1987. A Lax pair for the Kowalevski’s top. Physica D, 29, 173–180.

Haller, G., & Wiggins, S. 1993. Orbits homoclinic to resonances: the Hamiltonian case. Physica D, 66,
298–346.

Halphen, G. H. 1921. Oeuvres de G.-H. Halphen,. Tome III. Sur la réduction des équations différentielles
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Kús, M. 1983. Integrals of motion for the Lorenz system. J. Phys. A, 16, L689–L691.

Labrunie, S., & Conte, R. 1996. A geometrical method towards first integrals for dynamical systems. J.
Math. Phys., 37, 6198–6206.

Lang, S. 1987. Elliptic functions. With an appendix by J. Tate. Springer-Verlag, New York.

Latifi, A., Musette, M., & Conte, R. 1994. The Bianchi IX cosmological model is not integrable. Phys.
Lett. A, 194, 83–92.

Lax, P. D. 1968. Integrals of nonlinear equations of evolution and solitary waves. Commun. Pure Appl.
Math., 221, 467–490.

Leimanis, E. 1965. The general problem of the motion of coupled rigid bodies about a fixed point. Springer-
Verlag, Berlin.

Levine, G., & Tabor, M. 1988. Integrating the nonintegrable: Analytic structure of the Lorenz system
revisited. Physica D, 33, 189–210.

Li, J., & Zhang, J. 1993. New treatment on bifurcations of periodic solutions and homoclinic orbits at high
r in the Lorenz equations. SIAM J. Appl. Math., 53, 1059–1071.

Lichtenberg, A. J., & Lieberman, M. A. 1983. Regular and stochastic motion. Springer-Verlag, New
York.

Liouville, J. 1834. Sur les transcendentes elliptiques de première et de seconde espèce, considérée comme
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normal variational equations. J. Differ. Equations, 129, 111–135.

Moulin-Ollagnier, J. 1990. Recherche effective d’intégrales premières selon une méthode de Darboux.
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1539–1541.



BIBLIOGRAPHY 283

Ramani, A., Dorizzi, B., Grammaticos, B., & Bountis, T. 1984. Integrability and the Painlevé property
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Sáenz, A. W. 2000. Nonintegrability of the Dragt-Finn model of magnetic confinement: a Galoisian-group
approach. Physica D, 144, 37–43.



284 BIBLIOGRAPHY

Sanders, J. A. 1982. Melnikov’s method and averaging. Celest. Mech., 28, 171–181.

Savvidy, G. K. 1983. The Yang-Mills classical mechanics as a Kolmogorov K-system. Phys. Lett. B, 130,
303–307.

Schlesinger, L. 1912. Uber eine klasse von differentialsystemen beliebiger ordnung mit festen kritischen
punkten. J. für Math., 141, 96–145.

Schlomiuk, D. 1993a. Algebraic particular integrals, integrability and the problem of the center. Trans. Am.
Math. Soc., 338, 799–841.

Schlomiuk, D. 1993b. Elementary first integrals and algebraic invariant curves of differential equations.
Expo. Math., 11, 433–454.

Schwarz, F. 1985. An algorithm for determining polynomial first integrals of autonomous systems of ordinary
differential equations. J. Symb. Comput., 1, 229–233.

Schwarz, F. 1991. Existence theorems for polynomial first integrals. In: Watt, S. M. (ed), Proceedings of
the 1991 international Symposium on Symbolic and Algebraic computation. acm press,.

Segur, H. 1982. Soliton and the inverse scattering transform. Pages 235–277 of: Osborne, A. R., &
Rizzoli, P. Malanotte (eds), Topics in ocean physics. North-Holland publishing, Amsterdam.

Segur, H. 1991. Who cares about integrability? Physica D, 51, 343–359.

Semenov-Tian-Shanski, M. A. 1983. What a classical R-matrix is. Funct. Anal. Appl., 17, 259–272.

Shtokhamer, R. 1988. Solving first order differential equations using the Prelle-Singer algoritm. Technical
Report 88-09, Center For Mathematical Computation, University of Delaware., 09, 1–18.

Shtokhamer, R., Glinos, N., & Caviness, B. F. 1986. Computing elementary first integrals of differential
equations. Computer and Mathematics Conference (Stanford), 1, 1–9.

Singer, M. F. 1989. An outline of differential Galois theory. Pages 3–57 of: Tournier, E. (ed), Computer
algebra and differential equations. Academic Press, New York.

Singer, M. F. 1990. Formal solutions of differential equations. J. Symbolic Computation, 10, 59–94.

Singer, M. F. 1992. Liouvillian first integrals of differential equations. Trans. Am. Math. Soc., 333, 673–688.

Sit, W. Y. 1989. On Goldman’s algorithm for solving first-order multinomial autonomous systems. Pages
386–395 of: Lecture Notes in computer sciences, Proceedings, AAECC-6. Springer-Verlag, New York.

Smale, S. 1967. Differentiable dynamical systems. Bull. Amer. Math. Soc., New Ser., 73, 747–817.

Smith, R. A. 1973/74. Singularities of solutions of certain plane autonomous systems. Proc. R. Soc. Edimb.,
Sect. A, Math., 72, 307–315.

Soonkeon, N. 1997. Integrable models, SUSY gauge theories and string theory. Int. J. Modern Phys. A, 12,
1243–1251.

Sparrow, C. 1982. The Lorenz equations. Springer-Verlag, New York.

Steeb, W. H. 1982. Continuous symmetries of the Lorenz model and the Rikitake two-disc dynamo system.
J. Phys. A, 15, L389–L390.

Steeb, W. H, & Euler, N. 1988. Nonlinear evolution equations and the Painlevé test. World Scientific,
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Möbius transformation, 173

Natural boundary, 86, 92, 128, 144
Natural denominator, 142
New-time transformation, 160
Newton polyhedron, 162, 163
Nilpotent matrix, 152
Non-dominant exponents, 174
Normal forms, 29, 132–134

semi-simple, 172
Normal variational equation, 227

Oregonator model, 204
Orthant, 148

Painlevé

α-method, 93, 94, 131
equations, 23, 93, 94, 94, 96, 153

and integrable PDEs, 97
applications, 96
isomonodromy deformation, 96

PDE test, 99
Quasi P-test, 191
resonance, 99, 106
test, 119
transcendents, 94, 97, 98, 139
weak-P test, 119, 141, 143
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Transcendental function, 35
Transverse homoclinic intersections, 237, 246

Unperturbed system, 241
Unstable manifold, 134, 147, 153, 237, 246, 248
Unstable manifold theorem, 114

Variational equation, 105, 194, 246
Vector field, 28, 132

compatibility, 58
homogeneous, 39
linearizability of, 133

Vieillefosse model, 150

Weak-Painlevé property, 142, 143, 185, 187
Weak-Painlevé test, 119, 141
Weight-homogeneous, 40
Weight-homogeneous components, 42
Weight-homogeneous decomposition, 42
Weight-homogeneous function, 40
Weighted degree, 40, 40
Whittaker’s method, 221
Wronskian, 37
WTC-expansion, 99

Yang-Mills equations, 233
Yoshida’s theorem, 199, 231

Ziglin’s lemma, 229
Ziglin’s theorem, 230, 232


