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Singularities of Space-time

Liang Canbin
(Department of Physics, Beijing Normal University)

Abstract

In spite of the fact that large classes of solutions of Einstein equations had been
well known to be singular for many vyears, two basic questions remained unanswered
until 1965: (1) Was there an initial singularity in our universe? (2) Is there a final
singularity in the collapsing process of a star with large encugh mass? Before 1955,
many physicist as well as astronomers attributed the existence of singularities to the
exact symmetries of the solutions. Since no exact symmetry exists in any physical
situation, they then suggested that no singularity occur in a realistic space-time. How-
ever, the singularity theorems proven by Penrose and Hawking in 1965—1970 assert that
singularitizs do exist provided that some reasonable conditions ate satisfied (no symmetry
is needed in these conditions), thus giving an affirmative answer to the two above-
mentioned long standing questions.

The first part of this paper is concerned with the definition of spacetime singulari-

ties. The difficulties involved in formulating an exact definition are exposed in detail
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and the definition based on geodesic incompleteness introduced. The second and third
parts give respectively reviews of the singularity theorems and the “Cosmic censorship
hypothesis”, the latter being one of the most important unsolved problems of classical
general relativity. The last part of the paper is devoted to the introduction of the idea

and difficulties of constructing a “singular boundary” attached to a singular space-time.
g



