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In this lecture, algorithms for the computation of derivatives [1], Lie Deriva-
tives [3], gradient vectors, Jacobian and Hessian matrices based on the Infinity
Computer Arithmetic are presented. A preliminary Matlab class that uses a sub-
set of the Infinity Computer Arithmetic has been implemented. The proper us-
age of this class enables the integration of the Infinity Computer into codes that
require computation of derivatives. The potential of using this class is demon-
strated by its application to the following areas:

– Computation of the Jacobian in codes for solving Boundary Value Problems.
Examples of the solution of Optimal Control Problems with indirect methods
will be presented [2];

– Computation of high-order dense output for super-convergent collocation
Runge-Kutta methods (Gauss-Lobatto and Gauss-Legendre methods);

– Solution of Ordinary Differential equations using multi-derivative methods
[3, 4];

– Computation of gradients.

The discussed set of successful case-studies shows the Infinity Computer
Arithmetic to be a very promising tool for scientific numerical applications.
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