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APPLICATION OF LAGRANGE SUBMANIFOLD THEORY IN THE
CANONICAL TRANSFORMATION AND LEGENDRE TRANSFORMATION
OF CONSTRAINED MECHANICAL SYSTEMS *

Liu Chang'*  Wang Cong' Liu Shixing' Guo Yongxin'

(1.College of Physics Liaoning University, Shenyang 110036, China)
.State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian , China
(2.State Key Lab y of S I Analysi Industrial Equip Dalian University of Technology, Dali 116024, China)

Abstract Both the Legendre transformation between Lagrange’s equations and Hamilton’s equations and the ca-
nonical transformation theory of Hamilton’s equations play an important role in analytical mechanics. There seems
to be no relationship between them from a local perspective. In this paper, based on the Lagrangian submanifold
theory of symplectic manifold, the unified geometric interpretation of the canonical transformation theory and the
Legendre transformation theory was given globally. Then, by utilizing geometric mechanics, the geometric struc-
ture of the canonical transformation for a Hamilton system and the geometric Legendre transformation between La-

grange’s equations and Hamilton’s equations were clearly described.

Key words constrained mechanical systems, Lagrangian submanifold, symplectic manifold, canonical

transformation, Legendre transformation
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