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The theory of general relativity is now more than sixty years old. During its
formative years, the theory was a constant source of constructive interaction
between mathematicians and physicists. Physicists drew heavily upon recent
developments in differential geometry, and much research in differential
geometry was stimulated by problems in general relativity. Many of the great
physicists of the day (e.g., Einstein, Lorentz, Poincaré) were making funda-
mental contributions to mathematics, and many of the great mathematicians
of the day (e.g., Cartan, Hilbert, Weyl) were making important contributions
to physics. The years 1900-1930 marked a golden period in math-physics
cooperation.

This pleasant state of affairs deteriorated, however, in the late 30s—early
40s. Mathematicians were moving toward a global viewpoint (manifolds, fiber
bundles, cohomology) whereas physicists were content to work locally, doing
all computations in a single coordinate system. Except for certain rather
conjectural cosmological ideas, all the interesting physics (e.g. bending of
light, perihelion precession, gravitational redshift, expansion of the universe)
could be dealt with adequately without manifold theory. As the interests of
geometers and relativists diverged, so of course did their languages. Differen-
tial geometers began to use invariant tensor notation and differential forms
whereas physicists were content with classical tensor analysis, a language in
which they were extremely fluent and which was quite adequate for the
computations of interest to them. The years 1940-1970 marked a period of
(comparatively) little interaction between geometers and physicists.

Now, in the 70s, the pendulum is swinging back. This is due largely to the
fact that physicists have recently been applying global geometric techniques
to obtain results of indisputable importance. One set of results (Hawking-
Penrose [4]; see Penrose [6] for an account written for mathematicians) says
that in any spacetime satisfying certain physically reasonable conditions



