SYMBOLIC INVESTIGATION OF POLE-ZERQ CANCELLATION
_)PBU%SDOUBLE INVERTED PENDULUM USING TORQUE

. Woodham!

INTRODUCTION

lern computational packages are able to perform highly complex manipulations of symbolic variables, thus
ng insights into a variety of mathematical problems. The following investigation uses the symbolic ma-
lation packages REDUCE and MATLAB Symbolic Toolbax in an investigation into the controllability with
ect to torque inputs of & double inverted pendulum. The classic inverted pendulum model, and its control-
ity with respect to the force applied to the trolley, have previously been investigated algebraically, following
‘pected results during exploratory numerical computations. Thus, the anticipated cancelling pole-zero term
he system when it is in a state of uncontrollability has been explicitly identified in fully general form {1).
results presented here follow on from this investigation by considering each of the possible control inputs
he model in turn, and obtaining the fully generalised form of the polynomials associated with the transfer
tions for each input. The ability of the software to factorise complicated multi-variable polynomials is again
dsited, enabling verification of unexpected numerical results from the symbolic equations.

INVERTED PENDULUM MODEL
The System

Figure 1: The damped translating double pendulum
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