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Abstract

This paper demonstrates the application of Knuth’s algorithm using list processing for
formal differentiation. The algorithm of formal differentiation is composed of the next three
main steps.

In step one, the mathematical expression is analyzed and translated into a right threaded
tree.

Step two consists of an actual application of derivative rules aud generates the derivative
tree from the right threaded tree. We applied Knuth’s algorithm to this step.

In the last step, the tree obtained in the first step is translated into a mathematical
expression,

To realize these algorithms, we have used the PL[I language which provides a list and

string-processing facility.
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