196 BOOK REVIEWS

5. M. Green, J. Schwarz, and E. Witten, Superstring theory, Cambridge Univ. Press, 1987.

6. J. Isenberg, P. Yasskin, and P. Green, Non-self-dual gauge fields, Phys. Lett. 78B (1978),
462-464.

7. B. Kostant, Graded manifolds, graded Lie theory, and prequantization, Differential
Geometric Methods in Mathematicas Physics, Lecture Notes in Math., vol. 570, Springer-
Verlag, Berlin and New York, 1977.

8. C. LeBrun, Thickenings and gauge fields, Class. Quantum Grav. 3 (1986), 1039-1059.

9. —, Thickenings and conformal gravity, preprint, 1989.

10. C. LeBrun and M. Rothstein, Moduli of super Riemann surfaces, Commun. Math.
Phys. 117 (1988), 159-176.

11. Y. Manin, Critical dimensions of string theories and the dualizing sheaf on the moduli
space of (super) curves, Funct. Anal. Appl. 20 (1987), 244-245.

12. R. Penrose and W. Rindler, Spinors and space-time, V.2, spinor and twistor methods
in space-time geometry, Cambridge Univ. Press, 1986.

13. R. Ward, On self-dual gauge fields, Phys. Lett. 61A (1977), 81-82.

14. E. Witten, An interpretation of classical Yang-Mills theory, Phys. Lett. 77NB (1978),
394-398.

15. —, Twistor-like transform in ten dimensions, Nucl. Phys. B266 (1986), 245-264.

16. _—_, Physics and geometry, Proc. Internat. Congr. Math., Berkeley, 1986, pp. 267-
302, Amer. Math. Soc., Providence, R.I., 1987.

CLAUDE LEBRUN
SUNY AT STONY BROOK

BULLETIN (New Series) OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 21, Number 1, July 1989

© 1989 American Mathematical Society
0273-0979/89 $1.00 + $.25 per page

Infinite-dimensional dynamical systems in mechanics and physics, by Roger
Temam. Applied Mathematical Sciences, vol. 68, Springer-Verlag, New
York, Berlin, Heidelberg, 1988, xvi + 500 pp., $64.00. ISBN 0-387-
96638-2

The Navier-Stokes equations define an infinite dimensional dynamical
system describing the flow of a viscous fluid. Nonetheless, one would like
to study the dynamical behavior of fluid flows using techniques and insight
gained from studies of finite dimensional dynamical systems. This is a
common situation in the theory of partial differential equations; indeed
it is implicit in most numerical computations of the asymptotic behavior
(in time) of solutions to partial differential equations. This book gives
a comprehensive account of a general set of techniques that have been
developed to rigorously justify the use of finite dimensional techniques for
the study of the dynamics of a large variety of nonlinear partial differential
equations. The relevant PDE’s include such examples as the Navier-Stokes
equations in two dimensions, reaction-diffusion equations, nonlinear wave
equations such as the sine-Gordon and pattern formation equations such
as the Kuramoto-Sivashinsky equation. Although there is a general point
of view that applies to all of the examples, many of the equations have
their individual quirks and personalities. Thus separate discussion of each
example is appropriate and included in the book.






