References.

I. Introduction: §1. History.

D. Anosov and V. Arnol’d (editors), “Dynamical Systems I”, Encyclopedia of Math. Sciences 1, Springer 1988.

V. Arnol’d, “Huygens and Barrow, Newton and Hooke”, Birkhäuer 1990. S. Drake (editor and translator), “Discoveries and Opinions of Galileo”, Doubleday 1967.

(See p. 113.)

I. Ekeland, “Mathematics and the Unexpected”, U. Chicago Press 1988. C. Grebogi, E. Ott, S. Pelikan and J. Yorke, Strange attractors that are not chaotic, Physica 13D (1984) 261-268.

L. Graves, “Theory of Functions of Real Variables”, McGraw-Hill 1956. M. Hénon, Numerical study of quadratic area preserving maps, Quart. Appl. Math. 27 (1969) 291-312.

———, A two dimensional mapping with a strange attractor, Comm. Math. Phys. 50 (1976) 69-77.

J. H. Hubbard and B. H. West, “Differential Equations”, Springer 1991 E. Lorenz, Deterministic non-periodic flow, J. Atmos. Sci. 20 (1963) 130-141. ————, “The Essence of Chaos”, U. Wash. Press 1993.

J. Milnor, On the geometry of the Kepler problem, Amer. Math. Monthly 90 (1983) 353-365;

reprinted with corrections in “Collected Papers I, Geometry”, Publish or Perish 1994. J. Milnor, “Dynamics in One Complex Variable”, Vieweg 1999. I. Peterson, “Newton’s Clock: Chaos in the Solar System”, Freeman 1993. N. Rasband, “Chaotic Dynamics of Nonlinear Systems”, Wiley 1990. D. Ruelle, Strange attractors, The Mathematical Intelligencer 2 (1980) 126-137. ———, Small random perturbations of dynamical systems and the definition of attractors, Com. Math. Phys. 82 (1981) 137-151.

———, “Chaotic Evolution and Strange Attractors”, Cambridge U. Press 1989. D. Ruelle and F. Takens, On the nature of turbulence, Comm. Math. Phys. 20 (1971) 167-192; also: 23 (1971) 343-344.

Y. Ueda, “The Road to Chaos”, Ariel Press, Santa Cruz, circa 1993. (See pp. 189, 206.)

§2. The Simplest Chaotic Systems.

M. Shub, “Global Stability of Dynamical Systems”, Springer 1987.

S. Ulam and J. von Neumann, On combinations of stochastic and deterministic processes, Bull. Amer. Math. Soc. 53 (1947) 1120.

§3. Probabilistic Methods.

M. Benedicks and L.-S. Young, Sinai-Bowen-Ruelle measures for certain Hénon maps, Inv.

Math. 112 (1993) 541-576.

R. Bowen, “Equilibrium States and the Ergodic Theory of Anosov Diffeomorphisms”, Lect.

Notes Math. 470, Springer 1975.

————, “On Axiom A Diffeomorphisms”, Regional Conference Series 35, AMS 1978. R-1

REFERENCES

I. P. Cornfeld, S. V. Fomin, and Ya. G. Sinai, “Ergodic Theory”, Springer 1982. J. Dieudonné, “Foundations of Modern Analysis”, Acad. Press 1960. R. Feynman et al., “Lectures on Physics I”, Addison-Wesley 1963. (See p. 47-7.) M. Jakobson, Absolutely continuous invariant measures for one-parameter families of onedimensional maps, Comm. Math. Phys. 81 (1981) 39-88.

F. Jüttner, Das Maxwellsche Gesetz der Geschwindigkeitsverteilung · · · , Ann. d. Phys. 34 (1911) 856-, and Die Dynamik eines bewegten Gases · · · , ibid. 35 (1911) 145-.

E. Lorenz, Computational chaos: a prelude to computational instability, Physica 35D (1989) 299-317.

N. Simányi, The K -property of N billiard balls, Inv. Math. 108 (1992) 521-548 and 110 (1992) 151-172.

———— and D. Szász, The Boltzmann-Sinai ergodic hypothesis for hard ball systems, preprint, Hungarian Ac. Sci., Budapest 1994.

Ya. Sinai, Dynamical systems with elastic reflection, Usp. Mat. Nauk 25 (1970) 141-192. ————, Gibbs measures in ergodic theory, Usp. Mat. Nauk 27:4 (1972) 21-64. J. L. Synge, “The Relativistic Gas”, North-Holland 1957.

II. Topological Dynamics: §4. Basic Concepts.

E. Akin, J. Auslander and K. Berg, When is a transitive map chaotic? , to appear. W. Ballmann and M. Brin, On the ergodicity of geodesic flows, Erg. Th. and Dyn. Sys. 2 (1982) 311-315.

J. Banks, J. Brooks, G. Cairns, G. Davis and P. Stacy, On Devaney’s definition of chaos, Amer. Math. Monthly 99 (1992) 332-334.

T. Bedford, M. Keane and C. Series (editors), “Ergodic Theory, Symbolic Dynamics and Hyperbolic Spaces”, Oxford U. Press 1991.

W. Bergweiler, Iteration of meromorphic functions, Bull. Amer. Math. Soc. 29 (1993) 151-188.

P. Boyland, Weak disks of Denjoy minimal sets, Ergod. Th. and Dynam. Sys. 13 (1993) 597-614.

K. Burns, Hyperbolic behavior of geodesic flows on manifolds with no focal points, Erg. Th.

and Dyn. Sys. 3 (1983) 1-12.

E. Coven and W. Reddy, Positively expansive maps of compact manifolds, pp. 96-110 of “Global Theory and Dynamical Systems”, Lecture Notes Math. 819, Springer 1980.

M. Denker, C. Grillenberger and K. Sigmund, “Ergodic Theory on Compact Spaces”, Lecture Notes Math. 527, Springer 1976.

R. Devaney, “Introduction to Chaotic Dynamical Systems”, Addison-Wesley 1989. A. Douady and J. Hubbard, On the dynamics of polynomial-like mappings, Ann. Sci. Ec.

Norm. Sup. (Paris) 18 (1985), 287-343.

A. H. Frink, Distance functions and the metrization problem, Bull. A. M. S. 43 (1937) 133-142.

E. Glasner and B. Weiss, Sensitive dependence on initial conditions, Nonlinearity 6 (1993) 1067-1075.

W. Gottschalk and G. Hedlund, “Topological Dynamics”, AMS Colloq. Pub. 36 1955. R-2

REFERENCES

M. Gromov, Groups of polynomial growth and expanding maps, Pub. Math. IHES. 53 (1981) 53-73.

J. Guckenheimer and P. Holmes, “Nonlinear Oscillations, Dynamical Systems, and Bifurcations of Vector Fields”, Springer 1983.

E. Hopf, Statistik der geodätischen Linien in Mannigfaltigkeiten negativer Krümmung, Ber.

Verh. Sächs. Akad. Wiss. Leipzig 91 (1939) 261-304.

A. Katok, Lyapunov exponents, entropy and periodic orbits of diffeomorphisms, Pub. Math.

IHES 51 (1980) 137-173.

G and K. Kuperberg, Generalized counterexamples to the Seifert conjecture, Annals of Math.

143 (1996) 547-576 and 144 (1996) 239-268.

J. Lewowicz, Persistence in expansive systems, Erg. Th. and Dyn. Sys. 3 (1983) 567-578. T. Li and J. Yorke, Period three implies chaos, Amer. Math. Monthly 82 (1975) 985-992. R. S. MacKay and C. Tresser, Boundary of topological chaos for bimodal maps of the interval, J. London Math. Soc. 37 (1988), 164–81.

B. Marcus, Ergodic properties of horocycle flows for surfaces of negative curvature, Annals Math. 105 (1977) 81-105.

J. Milnor and W. Thurston, Iterated maps of the interval, pp. 465-563 of “Dynamical Systems (Maryland 1986-87)”, edit. J.C.Alexander, Lect. Notes Math. 1342, Springer 1988.

M. Misiurewicz and W. Szlenk, Entropy of piecewise monotone mappings, Astérisque 50 (1977), 299-310 and Studia Math. 67 (1980), 45-63.

D. Ornstein and B. Weiss, Geodesic flows are Bernoullian, Isr. J. Math. 14 (1973) 184-198. W. Reddy, Expanding maps on compact metric spaces, Topology and Appl. 13 (1982) 327- 334.

M. Rees, A minimal positive entropy homeomorphism of the 2-torus, J. Lond. Math. Soc.

23 (1981) 537-550.

D. Ruelle, “Thermodynamic Formalism”, Encycl. Math. and Appl. 5, Addison-Wesley 1978.

————, “Elements of Differentiable Dynamics and Bifurcation Theory”, Acad. Press 1989 M. Shub, Endomorphisms of compact differentiable manifolds, Amer. J. Math. 91 (1969) 175-199.

————, Expanding maps, pp. 273-276 of “Global Analysis”, Proc. Symp. Pure Math. 14, AMS 1970.

Z. Xia, The existence of noncollision singularities in Newtonian systems, Annals Math. 135 (1992) 411-468.

§5. Attraction and Repulsion.

J. Auslander, J. Bhatia and N. P. Seibert, Attractors in dynamical systems, Bol. Soc. Mat.

Mex. 9 (1964) 55-66.

M. Benedicks and L. Carleson, The dynamics of the Hénon map, Annals Math. 133 (1991) 73-169.

C. Conley Isolated invariant sets and the Morse index , CBMS-NSF Reg. Conf. 38, Am.

Math. Soc. 1978. R-3

REFERENCES

M. Hurley, Attractors: persistence, and density of their basins, Trans. Am. Math. Soc. 269 (1982) 247-271 I. Kan, Open sets of diffeomorphisms having two attractors, each with an everywhere dense basin, Bull. Amer. Math. Soc 31 (1994) 68-74.

M. Lyubich, Ergodic theory for smooth one-dimensional dynamics, Stony Brook I.M.S.

Preprint 1991 #11.

J. Milnor, On the concept of attractor, Comm. Math. Phys. 99 (1985) 177-195; Correction and remarks, ibid. 102 (1985) 517-519.

S. Smale, Differentiable dynamical systems, Bull. Am. Math. Soc. 73 (1967) 747-817. M. Viana, Dynamics: a probabilistic and geometric perspective, Proc. Int. Congr. Math.

Berlin 1998 (Documenta Math., Deut. Math.-Ver.) vol. I, 557-578.

§6. Counting periodic points.

M. Artin and B. Mazur, On periodic points, Annals Math. 81 (1965) 82-99. M. Atiyah and R. Bott, A Lefschetz fixed point formula for elliptic differential operators, Bull.A.M.S. 72 (1966) 245-250.

P. Boyland, Topological methods in surface dynamics, Topology and its Appl. 58 (1994) 223-298.

R. Brown, “Lefschetz Fixed Point Theorem”, Scott-Foresman 1971.

S.-N. Chow, J. Mallet-Paret and J. Yorke, A periodic orbit index which is a bifurcation invariant, pp. 109-131 of “Geometric Dynamics”, edit. J. Palis, Lect. Notes Math. 1007, Springer 1983.

A. Dold, Fixed point index and fixed point theorem for euclidean neighborhood retracts, Topology 4 (1965) 1-8.

B. Fuller, An index of fixed point type for periodic orbits, Amer. J. Math. 89 (1967) 133-148. V. Kaloshin, Generic diffeomorphisms with superexponential growth of number of periodic orbits. Comm. Math. Phys. 211 (2000), no. 1, 253–271.

J. Milnor, “Topology from the Differentiable Viewpoint”, U. Va. Press 1965. ———— and W. Thurston, On iterated maps of the interval, pp. 465-563 of “Dynamical Systems” (edit. J. Alexander), Lect. Notes Math. 1342, Springer 1988.

J. Palis and W. de Melo, “Geometric Theory of Dynamical Systems”, Springer 1982. M. Peixoto, On an approximation theorem of Kupka and Smale, J. Diff. Equ. 3 (1966) 214-227.

D. Ruelle, Dynamical zeta functions: where do they come from and what are they good for? , preprint IHES 1991; Mathematical physics, X (Leipzig, 1991), 43-51, Springer 1992.

————, Analytic completion for dynamical zeta functions, Helv. Phys. Acta 66 (1993) 181-191.

M. Shub and D. Sullivan, A remark on the Lefschetz fixed point formula for differentiable maps, Topology 13 (1974) 189-191.

T. Ueda, Complex dynamics on projective spaces — index formula for fixed points, preprint, Kyoto University 1994.

A. Weil, Numbers of solutions of equations in finite fields, Bull. Amer. Math. Soc. 55 (1949) 497-508. R-4

REFERENCES

J. Yorke and C. Alligood, Period doubling cascades of attractors: a prerequisite for horseshoes, Comm. Math. Phys. 101 (1985) 305-321.

§7. Dimension and Entropy.

G. Edgar, Measure, Topology and Fractal Geometry, Springer 1990. K. Falconer, Fractal geometry, Wiley 1990.

W. Hurewicz and H. Wallman, Dimension Theory, Princeton U. Press 1948. B. Mandelbrot, The Fractal Geometry of Nature, Freeman 1982.

III. Measure Dynamics: §8. Ergodic Theory. P. Walters, “Introduction to Ergodic Theory”, Springer 1982.

§9. Birkhoff’s Theorem.

Y. Katznelson and B. Weiss, A simple proof of some ergodic theorems, Israel J. Math. 42 (1982) 291-296.

§10. Measure + Topology P. Halmos, “Measure Theory”, Van Nostrand 1950. S.-T. Hu, “Elements of General Topology”, Holden-Day 1964. W. Rudin, “Real and Complex Analysis”, McGraw-Hill 1987.

K. R. Parthasarathy, “Introduction to Probability and Measure”, MacMillan 1977. R. Phelps, “Lectures on Choquet’s Theorem”, Van Nostrand, 1966 V. A. Rochlin, “Selected topics in the metric theory of dynamical systems”, AMS Translations, ser. 2, 49 (1966) 171-240.

IV. Differentiable Dynamics: §11. Classical Mechanics. R. Abraham and J. Marsden, “Foundations of Mechanics”, Addison-Wesley 1978. V. I. Arnold, “Mathematical Methods of Classical Mechanics”, Springer 1978. W. Boothby, “An Introduction to Differentiable Manifolds and Riemannian Geometry”, Academic 1975 D. McDuff and D. Salamon, “Introduction to Symplectic Topology”, Oxford U. Press 1998.

§12. Liapunov Exponents and the Subadditive Ergodic Theorem J. F. C. Kingman, The ergodic theory of subadditive stochastic processes, J. Royal Stat.

Soc. B30 (1968) 499-510.

R. Mañé, “Ergodic Theory and Differentiable Dynamics”, Springer 1987. V. I. Oseledec, A multiplicative ergodic theorem, Ljapunov characteristic numbers for dynamical systems, Trans. Moscow Math. Soc. 19 (1968) 197-231.

M. Pollicott, “Lectures on Ergodic Theory and Pesin Theory on Compact Manifolds, LMS Lectures Notes 180, Cambridge U. Press 1993.

D. Ruelle, Ergodic theory of differentiable dynamical systems, Pub. Math. IHES 50 (1979) 275-306.

D. Ruelle, “Chaotic Evolution and Strange Attractors”, Cambridge U. Press 1989.

§13. Expanding Maps J. Elton, An ergodic theorem for iterated maps, Erg. Th. & Dy. Sys. 7 (1987) 481-488. R-5

REFERENCES

A. Katok and B. Hasselblatt, “Introduction to the Modern Theory of Dynamical Systems”, Cambridge U. Press 1995.

K. Krzyzewski and W. Szlenk, “On invariant measures of expanding differentiable mappings, Studia Math. 33 (1969) 83-92.

R. Mañé, “Ergodic Theory and Differentiable Dynamics”, Springer 1987. J. Milnor, “Morse Theory”, Annals Math. Studies 51, Princeton U. Press 1963. J. Munkres, “Elementary Differential Topology”, Annals Studies 54, Princeton Press, 1966. M. Shub, Expanding maps, pp. 273-276 of “Global Analysis”, Proc. Symp. Pure Math. 14, AMS 1970.

Ya. Sinai, “Topics in Ergodic Theory”, Princeton U. Press 1994.

V. Circle Maps; §14. Rotation Numbers .

L. Alseda, J. Llibre, and M. Misiurewicz, “Combinatorial Dynamics and Entropy in Dimension One”, World Scientific, 1993.

J. Auslander and I. Katznelson, Continuous maps of the circle without periodic points. Israel J. Math. 32 (1979), no. 4, 375–381.

O. Chavoya-Aceves, F. Angulo-Brown and E. Piña, Symbolic dynamics of the cubic map, Physica D 14 (1985) 374-386.

W. de Melo and S. van Strien, “One-Dimensional Dynamics”, Springer 1993.

§15. Denjoy’s Theorem.

A. Denjoy, Sur les courbes definie par les equations différentielles à la surface du tore, J.

Math. Pure Appl., ser. 9, 11 (1932). (?)

§16. Dependence on Parameters M. Herman, Sur la conjugaison différentiable des difféomorphismes du cercle à des rotations, Publ. I.H.E.S 49 (1979).

L. Keen, The dynamics of holomorphic self-maps of C^∗ , in “Holomorphic Functions and Moduli”, edit. Drasin et al., Springer 1988.

————, Topology and growth of a special class of holomorphic self-maps of C^∗ , J. Erg.

Th. and Dy. Sys. 9 (1989) 321-328.

J. Kotus, Iterated holomorphic maps on the punctured plane, Lecture Notes in Math., Sci.

and Econ. 287 (1987) 10-28.

————, The domains of normality of holomorphic self-maps of C^∗ , Ann. Acad. Sci. Fen., ser. AI Math., 15 (1990) 329-340.

J. Milnor, Remarks on iterated cubic maps, Experimental Math. 1 (1992). See p. 11. G.Świa̧tek, Rational rotation numbers for maps of the circle, Comm. Math. Phys. 119 (1988) 109-128.

————, Circle homeomorphisms with flat critical points, Fund. Math. 138 (1991) 205-217. J.-C. Yoccoz, Il n’y a pas de contre-example de Denjoy analytique, C. R. Acad. Sci. Paris 298 (1984) 141-144.

————, Conjugation différentiable des difféomorphismes du cercle dont le nombre de rotation vérifie une condition diophantienne, Ann. Sci. Ec. Norm. Sup. (4^e ) 17 (1984). Milnor, Stony Brook, October 2001 R-6