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Two classes of manifolds whose geodesic flows are integrable are defined, and their global structures are investigated.
They are called Liouville manifolds and KÃ¤hler-Liouville manifolds respectively. In each case, the author finds several
invariants with which they are partly classified. The.

Introduction[ edit ] The shortest path between two given points in a curved space, assumed to be a differential
manifold , can be defined by using the equation for the length of a curve a function f from an open interval of
R to the space , and then minimizing this length between the points using the calculus of variations. This has
some minor technical problems, because there is an infinite dimensional space of different ways to
parameterize the shortest path. Equivalently, a different quantity may be used, termed the energy of the curve;
minimizing the energy leads to the same equations for a geodesic here "constant velocity" is a consequence of
minimization. The resulting shape of the band is a geodesic. It is possible that several different curves between
two points minimize the distance, as is the case for two diametrically opposite points on a sphere. In such a
case, any of these curves is a geodesic. A contiguous segment of a geodesic is again a geodesic. In general,
geodesics are not the same as "shortest curves" between two points, though the two concepts are closely
related. The difference is that geodesics are only locally the shortest distance between points, and are
parameterized with "constant speed". Going the "long way round" on a great circle between two points on a
sphere is a geodesic but not the shortest path between the points. Geodesics are commonly seen in the study of
Riemannian geometry and more generally metric geometry. In general relativity , geodesics in spacetime
describe the motion of point particles under the influence of gravity alone. In particular, the path taken by a
falling rock, an orbiting satellite , or the shape of a planetary orbit are all geodesics in curved spacetime. More
generally, the topic of sub-Riemannian geometry deals with the paths that objects may take when they are not
free, and their movement is constrained in various ways. This article presents the mathematical formalism
involved in defining, finding, and proving the existence of geodesics, in the case of Riemannian and
pseudo-Riemannian manifolds. The article geodesic general relativity discusses the special case of general
relativity in greater detail. A geodesic on a triaxial ellipsoid. If an insect is placed on a surface and continually
walks "forward", by definition it will trace out a geodesic. The most familiar examples are the straight lines in
Euclidean geometry. On a sphere , the images of geodesics are the great circles. The shortest path from point
A to point B on a sphere is given by the shorter arc of the great circle passing through A and B. If A and B are
antipodal points , then there are infinitely many shortest paths between them. Geodesics on an ellipsoid behave
in a more complicated way than on a sphere; in particular, they are not closed in general see figure. Metric
geometry[ edit ] In metric geometry , a geodesic is a curve which is everywhere locally a distance minimizer.
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In Part 1 we study global structure of riemannian manifolds whose geodesic flows are integrable with a set of first
integrals in involution that are simultaneously normalizable quadratic forms on.
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Defines two classes of manifolds whose geodesic flows are integrable, and investigates their global structures - they are
called Liouville manifolds and Kahler-Liouville manifolds respectively.
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In particular it follows that if M is a Riemannian manifold whose geodesic flow is completely integrable by the Thimm
method, then M is rationally elliptic. Other questions concerning the global behaviour of geodesics on homogeneous
spaces are discussed.
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