Electronic Journal: Southwest Journal of Pure and Applied Mathematics Internet: http://rattler.cameron.edu/swjpam.html ISSN 1083-0464 Vol. No. 01, 1996, pp. 62{75 Submitted: July 11, 1995. Published: February 5, 1996.

HYPERBOLIC FUNCTIONS THAT LINEARIZE INVERTED MANIFOLD SURFACES

Theodore C. Bossart

Abstract. In this paper a control law that linearizes inverted dynamics is developed. The equation for inverted circular dynamics is derived from differential method and an integral method. By making alternate approximative assumptions of the inverted circular manifold with hyperbolic functions, an inverting control function is derived. Computer simulation results show that the alternate manifold linearizes the inverted dynamics. Analog simulation results show that the developed control law in this paper linearizes inverted dynamics. The method can be applied other nonlinear systems that have a gain term for the position of the angle in the sinusoid nonlinearity such as the space station. Because of torque requirements of the actual inverted systems such as the space station and inverted pendulum, a nonlinear adaptive gain is added. The adaptive gain is derived from a hyperbolic function which also results in a linearizing inverting function.

(1991) A.M.S. Subject Classification Codes. 34.

Key Words and Phrases. Hyperbolic forcing function, manifold surface, circular dynamics.

University of Nevada, Las Vegas E-mail Address: ted@cs.unlv.edu © 1996 Cameron University

Typeset by AMS-TEX