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Abstract

The usual way in developing the formulation of classical mechanics is to define the
Lagrange for the action first, and then the equation of motion is obtained by using calculus of variation to minimize the action. If we recognize the inverse square gravity law being an optimal controller presented by nature, one may ask: what is the
corresponding action (Lagrangian) for it? Try to answer this question from mathematical point of view, a planar motion of two bodies is considered with a presumed unkown Lagrangian. From Newton's law of motion, the trajectory of this system can be controlled by input force, whence the inverse sqaure force is the optimal one that minimize the presumed action. By using calculus of variation, a second order partial differential equation with unkown Lagrangian is dedcued and solved. Although there are infinite many possible solutions for unknown Lagrangian,
the solution process reveals a fact that the inverse sqaure law is adopted by nature to keep the motion trajectory with constant total energy. Finally, the generalization of this mechanization is presented for more complicated dynamical system.
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